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PART   I. 


Organic    Chemistry. 


New  Dodecane.  Maurice  Delacre  {Bull.  Soc.  chim.,  1911,  [iv], 
9,  1023— 1024).— Crude  yy-dimethyl-A"-butylene,  CMeg-CHlCHa 
(Abstr.,  1906,  i,  476),  furnishes  with  hydrogen  bromide  the  com- 
pound CMeg-CHg'CHgBr  {loc.  cit.),  and  this  on  treatment  with  sodium 
yields,  in  addition  to  th^.  products  described  already  {loc.  cit.),  the 
dodecane  [ftp-qrj-tetramethyloctane],  CMe3-[CH2]4'CMe3,  b.  p.  185 — 190°, 
which  crystallises  in  needles  and  melts  at  the  temperature  of  the 
hand  to  a  colourless  liquid,  possessing  a  faintly  aromatic  odour. 

T.  A.  H. 

Very  Sensitive  New  Colour  Reaction  for  Bthylenic  Linkings 
and  for  Tautomeric  Modifications.  Iwan  Ostromisslensky  {J.  pr. 
Chein.,  1911,  [ii],  84,  489— 495).— Tetranitromethane  dissolved  in 
petroleum  (or  other  paraffin  hydrocarbon)  produces  intense  colorations 
with  substances  containing  ethylenic  linkings.  The  test  is  responded 
to  by  unsaturated  hydrocarbons,  alcohols,  ketones,  ethers,  esters,  and 
aromatic  substances,  but  not  by  aromatic  nitro-compounds  or  by  many 
unsaturated  carboxylic  acids. 

The  view  is  generally  accepted  that  a  tautomeric  substance  exists  in 
one  definite  form  in  the  solid  phase,  but  acquires,  in  the  liquid  or 
gaseous  phase,  a  state  of  equilibrium  between  two  (or  more)  modifica- 
tions, determined  by  external  conditions.  This  view  is  substantiated 
by  experiments  with  tetranitromethane.  In  aqueous,  alcoholic,  or 
ethereal     solution,    phloroglucinol    and     ethyl    acetoacetate    develop 
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lospectively  a  brownish-red  and  a  golden-yellow  coloration  The 
eiiohc  form  of  ethyl  benzylidenebisacetoacetate,  in  the  Holid  state  or  in 
solution,  instantly  develops  a  citron-yellow  coloration,  whilst  the 
ketonic  form  remains  colourless  under  similar  conditions,  although  its 
sodium  derivative  produces  an  intense  yellow  coloration. 

Tetranitromethane  acts  as  a  mild  oxidising  agent.  It  converts  quinol 
into  quinhydrone  (nitric  oxide,  nitrous  and  nitric  acids,  but  not  uitro- 
form,  have  been  detected  among  the  products  of  the  reaction), 
and  dimethylaniline  into  crystal- violet.  C.  S. 

Chemistry  of  Amyl  Compounds.     Arthur  Michael  and  Fritz 
Zkidler  {AnnaUn,   1911,    386,   227— 292).— The    structural    theory 
based  on  a  purely  mechanical  conception  of  valency  does  not  suffice  to 
explain   many  organic  reactions,  in   particular,   that   of  substitution 
Many  facts  are  known  which  show  that,  for  example,  the  conversion  of 
an  alcohol  into  an  alkyl  lialideby  an  acid  is  not  merely  the  substitution 
of  the  halogen  atom  for  a  hydroxyl   group,  but  must  be  due  to  an 
elimination  of  water  from  the  alcohol    followed  by  the  addition   of 
hydrogen  halide  to  the  olefine  thus  produced.     It  has  been  commonly 
accepted  that  the  elimination  of  water  from  the  alcohol  is  due  to  the 
dehydrating  action  of   the  hydrogen  halide.     The  authors  show,  how- 
ever,  that  in   the  series    of   isoannyl  alcohols    the    production   of  an 
*»w.^i\°^'^''   ^®  effected   at    100°  by  4-5iV^-dichloroacetic  acid  or   by 
iV/50-hydrochIoric  acid,  although  not  by  water  alone;  they  regard  the 
action  of  an  acid  in  causing  an  elimination  of    water  from  an  alcohol 
as  being   due   to   catalysis,   the  rate  of  formation  of    amylene  being 
faster  the  more  concentrated  the  acid.     This  being  so,  with  the  neces- 
sary consequence  that  the   formation  of   abnormal  substitution   pro- 
ducts must  be  conditioned  by  the  molecular  structure  of  the  alcohol 
the  two  following  problems  require  solution  :  (1)  which  of  the  several 
isomerides  that  could  be  formed    from   a    given   substance    in  a  re- 
action IS  actually  produced  ;  (2)  which  of  two  isomerides  that  can  be 
converted   into  the   same  unsaturated  substance    is  the  more  easily 
decomposed.     The  law  of  entropy,  the  "law  of  addition  and  elimina- 
tion,    and  the  thermochemical  structure  law   (Abstr.,   1906,  i,  550; 
1 909,  i    494)  are  applied  in  answering  these  questions.     The  'applica- 
tion   of    these    laws    leads    to    the   expectations    that  (1)  yS-methyl- 
A^-butylene,  not  ^-methyl-A'-butylene,  will  be  foru.ed  by  the  dehydra- 
tion    of  ^-methylbutane-^-ol;     ^2)    y3-methylbutane-y-ol     will     yield 
^-methyl-A^-butylene  almost  exclusively  :  (3)  the  elimination  of  water 
from  ^-methylbutane-8-ol  will  be  more  difficult  than  from  B-melhyh 
butane-y-ol,  and  from^-methylbutane-a-ol  moreeasy  thanfrom  /S-methyi- 
butane-8-ol;  (4)  by  the  action  of  hydrobromic  acid,  )8-methylbutane-^-ol 
will  yield  only   the  tertiary  bromide,  ^-methyl butane  y-ol  mainly  the 
Ujriiary  bromide,  /3-methylbutane-8-ol  only  the  primary  bromide,  and 
^-methylbutane-a  ol  the  primary  bromide,  together  with  a  little  of  the 
tertiary  bromulu.     The  experimental  results  show  that  these  expecta- 
tions are  fulfilled  completely  in  practice.     The  ease  with  which  the 
preceding   piimary,    secondary,    and    tertiary  woamyl  alcohols  yield 
amylcnet,  varies  so  much  that  the  authors  have  based  on  this  property 


ORGANIC   CHEMISTRY.  1.   6 

a  method  for  the  detection  of  each  of  these  alcohols  in  mixtures  of  all 
of  them. 

The  remainder  of  the  paper  is  mainly  an  extension  of  Michael  and 
Tieupold's  work  on  the  intramolecular  transformations  of  alkyl 
bromides  (Abstr.,  1911,  i,  250)  to  the  isoamyl  bromides.  C.  S. 

Metallic  Alkyloxides.  E.  Chablay  (Oompt.  rend.,  1911,  163, 
953 — 955.  Compare  Abstr.,  1911,  i,  939). — Further  experimental 
details  are  given  for  the  preparation  of  metallic  alkyloxides  according 
to  the  methods  outlined  in  an  earlier  communication.  Calcium  meth- 
oxide,ethoxide,  isobutyloxide,  and  isoamyloxide  have  thus  been  obtained. 
Barium  methoxide  is  particularly  easy  to  prepare  by  the  interaction  of 
sodium  methoxide  and  barium  nitrate  in  liquid  ammonia  solution.  It 
crystallises  in  slender  needles.  Barium  ethoxide  and  strontium  meth- 
oxide and  ethoxide  have  also  been  prepared.  Lead  methoxide,  ethoxide, 
isobutyloxide,  and  isoamyloxide  were  obtained  by  the  action  of  the 
sodium  alkyloxide  on  lead  iodide  or  nitrate  dissolved  in  liquid  ammonia; 
they  are  exceeding  sensitive  to  the  action  of  heat  or  of  moisture. 

W.  0.  W. 

The  Action  of  Certain  Acid  Chlorides  on  Potassium  Nitrate 
and  the  Formation  of  Acid  Anhydrides.  Otto  Diels  and 
Harukichi  Okada  (Ber.,  1911,44,  3333— 3336).— The  authors  have 
investigated  the  action  of  acetyl  chloride,  chloroacetyl  chloride,  and 
benzoyl  chloride  on  potassium  nitrate,  whereby  they  have  obtained 
good  yields  of  acetic  anhydride,  chloroacetic  anhydride,  and  benzoic 
anhydride  respectively.  They  consider  that  a  mixed  anhydride  is  first 
formed,  which  subsequently  reacts  with  the  excess  of  acid  chloride  to 
form  the  acid  anhydride.  This  is  supported  by  the  fact  that  acetic 
anhydride  is  obtained  in  93%  yield  by  the  action  of  acetyl  chloride  on 
acetyl  nitrate.  H.  W. 

The  Photochemical  Transformations  of  Solutions  of  Ferric 
Trichloroacetate.  Frans  M.  Jaeger  {Proc.  K.  Ahad.  Wetenach. 
Amsterdam,  1911,  14,  342 — 356). — On  exposure  to  light  a  concentrated 
(32 — 33%  by  weight)  solution  of  ferric  trichloroacetate  is  decomposed, 
carbon  dioxide  being  evolved  and  hexachloroethane  deposited  as  a 
heavy,  white  precipitate.  A  dilute  solution,  owing  to  hydrolysis,  is 
orange-yellow  in  colour,  and  is  not  sensitive  to  light ;  it  becomes 
sensitive,  however,  if  it  is  rendered  colourless  by  the  addition  of  an 
excess  of  trichloroacetic  acid.     No  reaction  takes  place  in  the  dark. 

In  the  presence  of  free  oxygen,  the  separation  of  hexachloroethane 
may  be  prevented  (in  all  cases  it  is  diminished)  by  another  reaction, 
which  gives  rise  to  chlorine,  hydrogen  chloride,  and,  in  the  absence  of 
excess  of  free  acid,  ferric  oxide ;  a  little  chloroform  is  also  produced. 
Trichloroacetic  acid  acts  as  an  oxygen  carrier,  the  free  acid  itself  being 
oxidised  with  liberation  of  chlorine. 

The  photochemical  reaction  takes  place  in  blue  light,  less  rapidly  in 
green  light,  and  not  at  all  in  red  or  yellow  light.  The  light  obtained 
from  uviol  lamps  is  convenient  to  use  for  the  reaction.  Rise  in  tem- 
perature first  increases  the  hydrolysis  of  a  solution,  and  then  causes 
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the  liberation  of  carbon  dioxide  ;*  at  the  same  time,  deposition  of  ferric 
oxido  takas  place  nnd  some  clilorofoim  is  formed.  Similarly,  thallous 
tribromoacetate  and  ferric  tribromoacetate  both  give  carbon  dioxide 
and  bromoform. 

When  a  ()68iV-solution  of  trichloroacetic  acid  is  electrolysed  between 
platinum  electrodes,  hydrogen  is,  at  first,  evolved  continuously  at  the 
cathode,  whereas  a  discontinuous  evolution  of  gfis  occurs  at  the  auode. 
After  a  time  an  oily  drop  forms  at  the  surface  of  the  liquid  above  the 
auode,  finally  bocoming  of  such  a  size  that  it  breaks  away  from  the 
liquid  surface  and  falls  to  the  bottom  of  the  solution.  The  evolution 
of  hydrogen  ceases  after  a  time.  The  electrolyte  finally  contains 
carbonyl  chloride,  chlorine,  and  hydrochloric  acid  ;  the  oil  formed  was 
trichloromethyl  trichloroacetate  (compare  Kaufler  and  Herzog,  Abstr., 
1909,  i,  870)  ;  it  generally  solidified  at  22°,  and  the  solid  had  m.  p. 
32 — 34°.  The  presence  of  carbonyl  chloride,  etc.,  in  the  electrolyte 
was  probably  due  to  the  decomposition  of  this  ester  by  water,  according 
to  the  equation  :  CCls-COg'CCl.,  +  HgO  =  CCia-COgH  +  HCl  +  COCJg. 

The  author  confirms  the  results  of  Anschiitz  and  Emery  (Abstr., 
1893,  i,  188)  that  trichloromethyl  trichloroacetate  is  a  different 
substance  from  pentachloroethyl  chloroformate,  Cl'COg'CgCl^. 

Solutions  of  ferric  pentachloropropionateare  very  sensitive  to  light, 
carbon  dioxide  being  evolved  and  tetrachloroethylene  formed,  probably 
according  to  the  equation  : 

FeCCO^-C^Cy 3  ->  CO2  +  C2CI,  +  Fe(CO./C2Cl5)2Cl. 
The  formation  of  hexachloroethane  in  the  photochemical  decomposition 
of  ferric  trichloroacetate  is  possibly  due  to  the  decomposition  of  the 
anion,  thus  :  2CC18-CO-0'  — >  200^  +  CgClg.  T.  S.  P. 

Action  of  Acid  Chlorides  on  Ethyl  Diethoxyacetate.  Bruno 
Mylo  {Ber.j  1911,  44,  3211— 3215).— By  the  action  of  phosphorus 
pentachloride  on  ethyl  diethoxyacetate,  ethyl  chloroethoxy acetate, 
OEt-CHCl-COgEt,  is  formed  ;  it  has  b.  p.  79712  mm.  On  heating 
with  copper  powder,  it  is  converted  into  ethyl  a^-diethoxysuccinate, 
C2H2(OEt)j(C02Et)2,  b.  p.  140—143712-5  mm.  In  the  above  reaction 
phosphorus  pentachloride  may  be  replaced  by  thionyl  chloride,  acetyl 
bromide  or  chloride.  Ethyl  diethoxyacetate  and  acetyl  bromide  give 
rise  to  ethyl  ethoxybronioacetate,  b.  p.  90 — 91-5711  mm.  When  acetyl 
chloride  is  used,  a  little  copper  bronze  is  required  as  a  catalyst. 
Benzoyl  chloride  reacts  with  the  acetal  in  presence  of  zinc  chloride, 
but  the  reaction  is  obscured  by  secondary  changes.  E.  F.  A. 

The  Optically  Active  Dibromosuccinic  Acid.  Bror  Holm- 
BKRG  {Svensk  Kem.  I'idskr.,  Ko.  5,  1911,  Reprint,  5  pp.  Compare 
Abstr.,  1911,  i,  767.) — The  author  has  shown  that  r-a/3-dibromo- 
succinic  acid  is  obtained  by  addition  of  bromine  to  maleic  acid  or 
maleic  anhydride,  whilst  7?i«so-a)8-dibromosuccinic  acid  is  formed  by 
direct  bromination  of  succinic  acid  or  by  addition  of  bromine  to 
fumaric  acid. 

r-a^-Dibromoftuccinic  acid  was  resolved  by  means  of  cinchonine. 
A  crystalline  salt,  2Ci9H220N2,C4H.^04Br2,6H20,  separates  whe^ 
aqueous  solutions  of  cinchonine  nitrate  and  sodium  a^-dibromosuccin- 
at©   are    mixed.      From    this    salt,    /-a)3-dibromosuccinic  acid    m.    p, 
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152 — 154**(decomp.),  was  isolated.  In  ethyl  acetate  it  has  [aj^  -  101-4°, 
which  remained  unchanged  during  two  days.  In  ether  it  has 
[a]g -105-4°;  in  water,  [[a]g  -48-3°.  After  nine  days  this  value 
had  decreased  to  [a]g  -  20-15°.  Further  purification  was  effected  by 
dissolving  this  acid  in  a  mixture  of  ethyl  acetate  and  carbon  tetra- 
chloride. After  removal  of  a  crop  of  less  active  acid,  the  filtrate,  on 
evaporation,  left  a  residue  of  Z-acid,  m.  p.  152 — 153°,  which  had 
[a]u  -  137-6°  in  ethyl  acetate.  This  was  the  most  highly  active  acid 
obtained  by  the  author. 

Impure  r/-a/3-dibromosuccinic  acid  was  obtained  from  the  filtrate 
from  the  original  cinchonine  salt.  The  crude  acid  had  [aj^  +  84'9°  in 
ethyl  acetate.  When  purified  in  the  manner  adopted  for  the  ^acid, 
it  had  m.  p.  151—153°,  and  [a]?/  +126-3°  in  ethyl  acetate. 

Attempts  to  resolve  r-ay8- dibromosuccinic  acid  by  means  of  quinine 
were  less  successful. 

meso-DibromosLiccinic  acid  could  not  be  resolved  by  means  of 
morphine  or  brucine.  H.  W. 

Preparation  of  Esters  of  Orthotrithioformic  Acid.  Josef 
HouBEN  and  Karl  M.  L.  Schultze  {Ber.,  1911,  44,3235—3241).— 
Esters  of  thiolformic  acid  should  be  formed  by  direct  formylation  of 
the  mercaptans,  according  to  the  equation  : 

R-SH  +  H-COgH  =  H-CO-SR  +  H2O. 
Owing  probably  to  the  fact  that    the    ester    produced    contains    the 
aldehyde  group,  the  reaction  proceeds  further,  with  the  formation  of 
esters  of  orthotrithioformic  acid  : 

R-S-CHO  +  2R-SH  =  R-S-CH(SR)2  +  HgO. 
The  reaction  is  readily  carried  out  by  heating  the   mercaptan  with 
anhydrous   formic   acid   under  reflux  for  some  time  ;  in  the  case  of 
methyl  meicaptan,  the  reaction  mixture  is  kept  in  a  sealed  tube  for 
forty-eisht  hours  at  the  ordinary  temperature. 

Methyl  orthotrithioformate^  CH(SMe)3,  is  a  colourless  oil,  b.  p. 
9.6°/9  mm.,  220°/760  mm.  (decomp.),  which  becomes  yellow  on  warming ; 
it  solidifies  at  16°.  The  odour  is  characteristic,  but  by  no  means 
disagreeable.  The  solution  in  chloroform  decolorises  bromine  at  first, 
but  further  addition  of  bromine  leads  to  the  evolution  of  hydrogen 
bromide  and  the  formation  of  a  brownish-red  coloration,  which  is  not 
due  to  bromine.  Ethyl  orthotrithioformate  has  b.  p.  124 — 125°/ 
1 1  mm.,  235°/760  mm.  (decomp.) ;  the  odour  is  only  slight,  the  ester  being 
purer  than  that  prepared  by  Holmberg  (Abstr.,  1907,  i,  474).  Benzyl 
orthotrithioformate  has  m.  p.  102*5°.  It  can  be  prepared  by  using 
oxalic  acid  in  place  of  formic  acid,  carbon  dioxide  being  first  evolved. 
"^'Tolyl  orthotrithioformate,  IIC(8*CgH4Me)3,  forms  snow-white  crystals, 
m.  p.  109°.  fX'Naphthyl  orthotrithiojormate,  HO(S'CioHjw)3,  has  m.  p. 
134°.  On  exposure  to  light,  it  gradually  becomes  pale  green  in 
colour.     Allyl  orthotrithioformate  could  not  be  obtained  pure. 

T.  S.  P. 

Carbithionic  Acids.  V.  Preparation  of  New  Eaters  of 
Carbithionic  Acid  and  of  Ethyl  Chlorocarbithionate.  Josef 
HouBEN  and  Karl  M.  E.  Schultze  {Ber.,  1911,  44,  3226—3234).— 
The  ethyl  esters  of  the  carbithionic  acids  are  readily  obtained  by  the 
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action  of  ethyl  sulphate  on  a(]ueona  Folutions  of  the  acids  prepared 
by  the  action  of  carbon  diaulphide  on  the  organo-magnesium  compounds 
(compare  Abstr.,  1906,  i,  847;  1907,  i,  382,  474).  The  method  of 
preparation  is  similar  to  that  described  for  the  methyl  esters,  but  the 
eaterificAtion  with  ethyl  sulphate  does  not  take  place  so  readily  as 
with  methyl  sulphate,  it  being  necessary  to  warm  for  some  time  on 
the  water-bath.  Moreover,  excess  of  ethyl  sulphate  does  not  produce 
decomposition  to  the  same  extent  as  methyl  sulphate,  so  that  in  the 
treatment  of  the  reaction  mixture  it  is  not  usually  necessary  to 
decompose  the  excess  of  ethyl  sulphate  with  steam.  The  yields 
obtained  are  generally  small,  except  in  the  case  of  a-naphthylcarbithionic 
esters,  where  they  amount  to  40 — 43%. 

Ethyl  methylcarbithionaie  {ethyl  dithioacetate),  CHg'CSgEt,  is  an 
intense  yellow  liquid,  possessing  an  odour  somewhat  similar  to  that 
of  ethyl  acetate.  It  has  b.  p.  42—43711  mm.,  DJ"  1*036,  and 
is  rapidly  oxidised  by  the  air  or  oxidising  agents.  With  mineral 
acids  or  aqueous-alcoholic  sodium  hydroxide,  it  gives  acetic  acid  and 
mercaptan. 

Ethyl  ethylcarbithionate  (ethyl  dithiop'opionate),  CgH^'CSgEt,  has 
b.  p.  60 — 61°/10  mm.  It  is  a  yellow  liquid  with  a  pronounced, 
characteristic  odour.  Methyl  phenylcarbithionate  (methyl  dithio- 
benzoate),  CgHg-CS^Me,  was  obtained  in  a  slightly  purer  condition  than 
the  specimen  prepared  by  Hohn  and  Bloch  (Abstr.,  1910,  i,  256),  and 
had  b.  p.  141 — 142°/ 12  mm.  At  the  temperature  of  liquid  air  it 
forms  a  flesh-coloured,  solid  mass.  Methyl  a-naphthylcarhithionate 
(methyl  dithioa-naphthoate),  CjQH^'CSgMe, forms  orange-yellow  needles, 
which  melt  to  a  dark  red  oil  at  54°,  b.  p.  2 10°/ 15  mm.  It  is  quite 
stable  in  the  air,  as  also  is  ethyl  a-naphthylcarbithionate  (ethyl  dithio-a- 
imphihoate),  C^oH^'CSgEt,  which  forms  orange-yellow  crystals,  melting 
to  a  dark  red  oil  at  39 — 40°.  Both  these  esters  are  stable  towards 
dilute  and  concentrated  hydrochloric  acid,  but  are  decomposed  in  the 
usual  way  by  aqueous-alcoholic  sodium  hydroxide. 

Ethyl  chlorocarhithionate  (ethyl  chlorodithioformate),  Cl'CSgEt,  is 
obtained  by  the  gradual  addition  (lasting  twenty-four  hours)  of 
thiocarbonyl  chloride  (25  grams)  to  a  solution  of  ethyl  mercaptan 
(13'5  grams)  in  carbon  disulphide  (75  c.c),  and  fractiooation  of  the 
reaction  mixture,  after  further  keeping  for  two  day?,  under  diminished 
pressure.  It  forms  an  intense  reddish-yellow  oil,  which  excites  to 
tears  and  has  a  penetrating  odour,  b.  p.  80 — 81°/ 19  mm.  and 
74 — 75°/15  mm.  It  is  stable  when  kept  away  from  air  and  moisture. 
It  reacts  with  amino-acids  ;  for  example,  on  shaking  with  an  aqueous 
solution  of  potassium  anthranilate,  a  red  oil  is  formed,  which  rapidly 
crystallises,  and  is  probably  COgH'CgH^'NH'CSgEt.  With  organo- 
magnesium  compounds,  it  reacts  according  to  the  equation  : 

RMgX  +  Cl-CSaEt  =  R-CSgEt  +  ClMgX. 
W^ith  a  solution  of  sodium  iodide  in  acetone,  it  gives  the  corresponding 
iodo-compound.  When  reduced  with  potassium  arsenite  in  alkaline 
solution,  a  brown  oil  is  obtained,  which,  on  fractional  distillation, 
gives  a  light  yellow  oil  with  b.  p.  131 — 132°/19  mm.  and  115°/11  mm. 
The    composition     corresponds     with     that     of      ethyl      thioformate 
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(II'CS2Et),  but  the  high  boiliug  point  indicates  that  it  is  probably 
a  polymeride  of  that  substance. 

In  the  preparation  of  ethyl  chlorocarbithionate,  a  by-product, 
b.  p.  115  — 125719  mm.,  is  obtained,  especially  if  the  reaction 
mixture  is  not  too  strongly  diluted  with  carbon  disulphide,  which 
is  probably  ethyl  trithiocarbonate.  T.  S.  P. 

a-Bromoacraldehyde.  Robert  Lespieau  {Gompt.  rend.,  1911, 
153,  951 — 953). — Pyrazole  is  produced  when  a-bromoacraldehyde  is 
added  to  a  solution  of  hydrazine  hydrate.  The  aldehyde  does  not 
unite  with  hydrogen  cyanide  unless  a  trace  of  potassium  cyanide  is 
present,  when  the  action  becomes  violent.  Hydrolysis  of  the  resulting 
nitri/e  leads  to  formation  of  fS-bromo-a-hydroxy-A^-butenoic  acid, 
CH2:CBr-CH(OH)-C02H,  m.  p.  119—120°;  i\\Q  potassium  salt  is  very 
deliquescent;  the  ethyl  ester  has  b.  p.  216—2177750  mm. 

ISPy-Tribromo-a-hydroxybutyric  acid,  CH2Br-CBr2-CH(OH)'C02H, 
obtained  by  the  action  of  bromine  on  the  foregoing  unsaturated  acid, 
has  m.  p.  140 — 141°.  The  high  boiling  residue  from  the  distillation 
of  a-bromoacraldehyde  yields  a  nitrile  under  the  above-mentioned 
conditions.  On  hydrolysis  a  mixture  of  acids  is  obtained,  from  which 
crystals,  m.  p.  104 — 105",  have  been  isolated;  they  probably  consist 
of  f^yy'tribro7no-a-hydroxybutyric  acid,  which  arises  from  the  presence 
of  fiyy-tribromopropionaldehyde  in  the  original  aldehyde. 

W.  0.  W. 

Attempt  at  the  Direct  Preparation  of  Tetrolaldehyde. 
Paul  L.  Viguier  (Compt.  rend.,  1911,  153,  955— ^957).— In  the 
expectation  of  obtaining  tetrolaldehyde,  diethylformamide  (1  mol.)  was 
treated  with  the  magnesium  derivative  of  bromopropinene  (1  mol.). 
After  the  usual  treatment,  the  product  was  found  to  consist  of 
ucaltered  amide  with  h-diethylamino-A^^heptadi-inene, 

CMe:C-CH(NEt2)-C:0Me, 
an  oily  liquid,  b.  p.  99— 99*5714— 15  mm.,  Bf  0-871,  n]!  1-477.     The 
picrate  occurs  in  slender  needles,  m.  p.  169°;  the platinichloride  crystal- 
lises with  2H2O,  and  decomposes  at  120°;  the  ethiodide  decomposes  at 
148—150°. 

When  the  magnesium  derivative  of  bromopropinene  is  treated  with 
excess  of  ethyl  formate,  S-hydroxy-A^^-heptadi-inene, 

CMe:C-CH(OH)-C:CMe, 
results  instead  of  the  expected  aldehyde.  This  substance  resembles  boric 
acid  in  appearance,  and  has  m.  p.  105 — 106°.  The  required  aldehyde 
appears  to  be  produced  when  the  sodium  derivative  of  propinene 
is  treated  with  ethyl  formate,  but  the  reaction  is  so  slow  that  decom- 
position occurs  and  no  definite  product  can  be  isolated.        W.  O.  W. 

Catalytic  Reactions  at  High  Pressures  and  Temperatures. 
XXIII.  Hydrogenation  of  Acetone  in  the  Presence  of  Copper 
Oxide  and  Zinc  Dust.  Wladimir  Ipatieff  and  G.  Balatschinsky 
{Bar.,  lyil,  44,  3459 — 3461). — The  action  of  zinc  dust  and  of  copper 
oxide  as  catalysts  on  the  hydrogenation  of  acetone  under  pressure  has 
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been  inveBtigatod  (compare  Abstr.,  1907,  i,  828).  An  iron  tube  was  uRed, 
the  temperature  being  280 — 300°,  it  having  been  proved  that  iron  has 
no  catalytic  effect  at  300".  The  initial  preRSure  of  the  hydrogen  was 
100 — 130  atmospheres. 

With  copper  oxide  as  catalyst  the  resulting  product  contains  65% 
of  tsopropyl  alcohol,  whilst  the  percentage  when  zinc  is  uHcd  is 
about  50%. 

Tt  was  also  shown  that  with  initial  hydrogen  pressures  of  40  atmo- 
spheres, wopropyl  alcohol  gives  acetone  and  hydrogen  at  300°,  with 
zinc  dust  as  catalyst.  Also,  with  acetone  and  copper  oxide,  condensa- 
tion products  of  an  unsaturated  character  are  formed.  Thus  the 
reaction:  CHMeg'OH  z:!:  Hg  +  COMeg  is  reversible  in  the  presence 
of  zinc  dust  or  copper  oxide.  T.  S.  P. 

The  Electrolytic  Reduction  of  Ketones.  Julius  Tafel  [with 
WiLHELM  ScHEPSs]  {Zeitsch.  EUktrochem.,  1911,  17,  972 — 976.  Compare 
Abstr.,  1911,  i,  784). — Acetone  and  methyl  ethyl  ketone  are  readily 
reduced  electrolytically  to  the  corresponding  saturated  hydrocarbons 
at  a  cadmium  cathode  in  sulphuric  acid  solution.  With  the  higher 
aliphatic  ketones,  for  example,  methyl  woamyl  ketone,  similar  results 
can  only  be  obtained  with  very  high  current  densities  (compare  Abstr., 
1909,  i,  766). 

Similar  results  are  obtained  with  mercury  and  lead  cathodes  in  the 
case  of  acetone,  but  the  yield  of  propane  is  not  so  great,  owing  to  side 
reactions,  such  as,  in  the  case  of  lead  cathodes,  the  formation  of  iso- 
propyl  alcohol,  pinacone,  and  lead  alkyls. 

i>oPropyl  alcohol  does  not  undergo  reduction  under  conditioLS  which 
lead  to  the  formation  of  propane  from  acetone.  T.  S.  P. 

The  Action  of  Chlorine  on  Hexonic  Acids  (Hexonsauren) 
[Maltol].  Paul  Dreverhofp  {Chem.  Zeit,  1911,  35,  1323).— The 
substance  (maltol ;  compare  Abstr.,  1910,  i,'225,  544)  which  is  formed 
when  moist  malt,  etc.,  is  heated,  is  decomposed  by  chlorine,  2  molecules 
of  the  substance  yielding  first  salicylic  acid  and  then  phenol.  Traces 
of  maltol  are  present  in  certain  dark-coloured  beers,  and  may  be 
detected  by  adding  a  very  small  quantity  of  chlorine  to  the  beer,  an 
odour  of  phenol  being  produced  immediately.  W.  P.  S. 

Degradation  of  woRhodeose.    Emil  Votocek  and  Cyrill  Krauz 
(Ber.,  1911,  44,  3287— 3290).— The  configuration, 
OH     H        OH 

CHO-C C C'CH(0H)-CH3, 

H  OH  H 
previously  assigned  to  worhodeose  (Abstr.,  1911,  i,  354)  has  now  been 
confirmed  by  oxidation  of  the  sugar  with  bromine  to  isorhodeonic  acid, 
treatment  of  the  calcium  salt  of  this  with  hydrogen  peroxide  and  iron, 
and  oxidation  of  the  methyltetrose  formed  with  nitric  acid  to  tartaric 
acid.     The  modification  formed  is  shown  to  be  /-tartaric  acid, 

H         OH 

COaH-C C-COgH. 

OH     H  E.  F.  A. 
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Behaviour  of  Sucrose  and  its  Decoraposition  Products 
on  Heating.  IV.  Reducing  Substances  in  the  Refinery 
Products.  J.  E.  DuscHSKY  (Zeitsch.  ver.  deut.  Zuckerind.y  1911, 
989—1005.  Compare  Abstr.,  1911,  i,  769).— In  the  refinery,  sugar 
solutions  are  only  exposed  to  a  high  temperature  for  a  relatively  short 
time,  but  undergo  protracted  treatment  at  lovver  temperatures.  The 
formation  of  reducing  substances  has  been  followed  quantitatively  in 
great  detail  throughout  every  stage  of  the  process. 

In  the  melting  department  there  is  an  increase  of  reducing  substance 
which  is  greatest  when  the  crude  sugar  is  dissolved  in  waste  water, 
and  least  when  dissolution  is  effected  in  pure  water. 

There  is  a  considerable  increase  of  reducing  substance  in  a  relatively 
short  time  when  the  syrup  is  left  at  a  high  temperature  in  the  boilers 
of  the  melter.  The  filtration  of  the  syrup  through  bone  charcoal 
does  not  cause  any  increase  in  the  reducing  substances.  During 
the  boiling  of  the  raffinade  syrup  there  is  no  noticeable  increase 
in  the  reducing  substances ;  the  same  applies  to  the  interval  during 
crystallisation  and  subsequent  drying  of  the  crystals.  E.  F.  A. 

Sugar  Solutions  and  Lime.  P.  J.  H.  von  Ginneken  {Proc. 
K.  Akad.  Wetensch.  Amsterdam^  1911,  14,  442 — 461.  Compare 
Claasen,  Abstr.,  1911,  i,  606), — From  the  point  of  view  of  the  phase 
rule  the  author  first  gives  a  theoretical  discussion  of  the  phenomena 
which  are  likely  to  be  observed  in  systems  containing  the  three 
components :  lime,  sugar,  and  water.  Details  are  then  given  of 
experiments  on  the  decomposition  of  the  trisucrate,  and  on  the  posi- 
tion of  the  eutectic  line  at  80°.  The  solubility  of  calcium  hydroxide 
in  sugar  solutions  of  varying  concentrations  at  80°  was  also 
determined. 

The  results  obtained  are  applied  to  the  explanation  of  various 
well-known  facts.  T.  S.  P. 

Methylethylammonium  Chlorides.  John  E.  Mackenzie  {J.  pr. 
Chem.,  1911,  [ii],  84,  549 — 554). — For  the  purpose  of  a  comparative 
study  of  their  toxic  actions,  the  methylethylammonium  chlorides 
intermediate  between  tetramethyl-  and  tetraethyl-ammonium  chloride 
have  been  prepared  by  the  direct  interaction  of  an  amine  and  an  alkyl 
chloride  in  alcoholic  solution  at  40 — 60°.  C.  S. 

The  Behaviour  of  Certain  Hydroxides  towards  Solu- 
tions of  Alkylenediamines.  Wilhelm  Traube  (JBer,,  1911,  44, 
3319 — 3324). — Whilst  copper  hydroxide  is  only  slightly  soluble  in 
aqueous  solutions  of  primary  aliphatic  amines  and  insoluble  in 
solutions  of  secondary  aliphatic  amines,  it  dissolves  readily  in  aqueous 
solutions  of  aliphatic  diamines.  Whether  in  concentrated  or  dilute 
solution,  two  molecules  of  ethylenediamine  were  found  to  dissolve  one 
molecule  of  copper  hydroxide.  The  formula,  [Cu(C2H8No)2](OH).^, 
is  ascribed  to  the  compound  so  formed,  which  could  not,  however,  be 
obtained  in  the  solid  state.  The  solutions  have  a  deep  bluish-violet 
colour,  absorb    oxygen   from  the  air,  and   readily  dissolve  cellulose. 
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A  similar  reaction  occurs  with  propylenediamine  and  copper 
hydroxide. 

The  hydroxides  of  nickel,  cobalt,  zinc,  and  cadmium,  and  the  oxides 
of  silver  and  mercury  are  also  soluble  in  solutions  of  alkylenedianiines. 
The  respective  formula,  [Ni(C2H8N2)3](OH)2,  [Zn(C2H8N2)6](OH)2,  and 
[Ag(C2HgN2)3]OH,  have  been  assigned  to  the  nickel,  zinc,  and  silver 
complexes. 

The  solutions  were  prepared  by  shaking  the  metallic  hydroxide,  or 
oxide  in  the  case  of  silver,  with  aqueous  solutions  of  ethylenediamine. 
The  solutions  containing  zinc  and  nickel  were  found  to  be  more  readily 
obtained  by  shaking  the  metal  with  aqueous  ethylenediamine  in  the 
presence  of  oxygen.  H.  W. 

The  Asymmetric  Cobalt  Atom.  III.  and  IV.  Alfred 
Werner  {Ber.,  1911,  44,  3272—3278,  3279— 3284).— III.— The 
present    paper    deals     with     the     resolution    of     1  : 2-chloronitrodi- 

ethylenediaminecobaltic  salts,     ^^   Co  eng  X,  into  their  optical  iso- 

merides.  Theoretically,  the  optical  isomerism  of  these  salts  is  of  the 
same    type   as   that    of    1  :  2-chloroamminediethylenediaminecobaltic 

salts,     IT  1^  Co  eng   Clg,  dealt  with  in   the  first   paper  of  this  series 

(Abstr.,  1911,  i,  613),  except  that  two  acid  groups  are  now  in  direct 
combination  with  the  cobalt  atom,  so  that  the  complex  is  univalent. 

Although  the  1  :  2-chloronitrodietbylenediaminecobaltic  salts  show  a 
great  tendency  to  form  aquo-salts  in  aqueous  solution,  it  was  found 
possible  to  resolve  them  by  means  of  the  silver  camphorsulphonates. 
The  least  soluble  isomerides  are  Z-chloronitrodiethylenediamine- 
cobaltic  c?- camphorsulphonate  and  c?-chloronitrodiethylenediamine- 
cobaltic  Z-bromocamphorsulphonate  and  from  these  the  iodides  could 
be  obtained  by  means  of  sodium  iodide.  Owing  to  the  formation  of 
aquo-salts,  however,  it  was  difficult  to  obtain  the  active  isomerides  in 
quantity  by  this  method.  Much  better  results  were  obtained  by  a 
method  similar  to  that  used  in  the  resolution  of  chromium  compounds 
(Abstr.,  1911,  i,  960).  When  rf-ammonium  camphorsulphonate  or 
J-ammonium  bromocamphorsulphonate  is  added  to  a  freshly  prepared, 
saturated  solution  of  1 :2-chloronitrodiethylenediaminecobaltic  chloride, 
crystals  of  Vchloronitrodiethylenediaminecohaltic  d-camphorsufphonate 
or  of  d-chloi'onitrodiethylenediaminecobaltic  d-bromocamphorsulphonate 
are  deposited  in  a  pure  condition  after  a  short  time.  From  these 
the  corresponding  chlorides  can  be  obtained  by  solution  in  concentrated 
hydrochloric  acid  and  precipitation  with  alcohol. 

The  active  chloronitrodiethylenediaminecobaltic  salts  show  the 
phenomenon  of  mutarotation.  The  initial  rotation  gradually  increaj-es, 
the  colour  of  the  solution  at  the  same  time  changing  from  red  to 
yellow,  owing  to  the  formation  of  cw-nitroaquo-salts,  in  accordance 

with  the    equation:    [^^   Co  en^l  CI  +  HgO  =   [^^  Co  englcig. 

Also,  by  interaction  with  sodium  nitrite  they  can  be  transformed 
without  loss  into  the  dinitro-salts,  and  the  diuitro-perchlorates  so 
obtained  have   [aj^  +  39°  and  -  40°  in  a  1%  solution,  which  is  the 
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same  as  that  obtained  with  the  active  dinitro- salts  obtained  by  direct 
resolution  (Abstr.,  1911,  i,  838). 

d-  and  1-1  : 2-Chloronitrodiethylenedia'niinecobaUic  chlorides^ 
^Cl 


[no2  ^^  ^"  Jci, 


have  [a]i)  +  20°  and  -  21*5°  respectively.  In  50%  (by  volume) 
hydrochloric  acid  solution  they  have  [a]c+16°  and  -16-5°,  and 
[a]^  ±  25° ;  the  hydrochloric  acid  solution  is  more  stable  than 
the  aqueous  solution.  In  aqueous  solution  the  rotation  gradually 
increaf^es  to  [a],  +  31°  and  -35°,  [a]o  +  52°  and  -48°,  owing 
to  the  formation    of  the    d-  and   \-nitroaquodiethylenediaminecohaltic 

[HO         n 
^^    Co  eug  CI.      From  these  solutions  potassium  iodide 

precipitates  a  periodide,  from  which  the  active  iodide  can  be  isolated. 
After  keeping  for  weeks,  the  solutions  become  inactive. 
1-1  : 2-Nitrothiocyanatodiethylenedia7ninecohaliic  chloride, 

is  obtained   from   the  chloronitro-salt  by  interaction  with  potassium 


CI, 


thiocyanate.       It    has    [a 
enediaminecobaltic  nitrate, 


50°,   Wd 
Co  enolNO, 


84°. 


\-Ghloronitrodiethyl- 

Cl  1 

^^   Co  eug  NO3,   is    prepared     from    the 

chloride  by  interaction  with  nitric  acid.  It  has  [a]c  -  10°,  [a]i,  --36*5°. 
IV. — The  1 :2-dichlorodiethylenediaminecobaltic  salts,  [Clg  CoengjX, 
are  of  the  same  type  as  the  corresponding  dinitro-salts  (Abstr.,  1911, 
i,  838),  and  can  be  resolved  into  the  optical  isomerides.  Owing  to  the 
ready  formation  of  the  chloroaquo-  and  diaquo-salts  in  aqueous  solution, 
the  resolution  is  best  accomplished  by  means  of  d-  and  Z-ammonium 
bromocamphorsulphonates,  the  method  used  being  similar  to  that  just 
described.  The  least  soluble  salts  are  \-dichlorodiethylenediamine- 
cohaltic  d-bromocamphorsulphonate  and  d-dichlorodiethyle7iedia7nine- 
cohaltic  l-bromocamphorsulphonate.  From  these  salts  the  chloride, 
bromide,  and  nitrate  are  readily  obtained  by  treatment  with  the 
appropriate  acids.  The  sulphate  and  dithionate  are  prepared  from  the 
chloride  by  reaction  with  ammonium  sulphate  and  sodium  dithionate, 
respectively.  The  optical  rotations  (for  white  light)  of  these  salts 
are  as  follows : 


Chloride  {+18J" 


Bromide 


Nitrate    i'^\^ 


168° 
176 


64° 
164 


[M]. 

+  558° 
-607 

+  554° 
-581 

+  511° 
-511 


Sulphate 


Dithionate 


/  +180° 
t  -182 

+  160° 
-164 


[M]. 
+  536° 
-540-5 

+  542° 
-556 


The  above  values  are  not  very  accurate,  owing  to  the  fact  that  the 
rotations  of  the  aqueous  solutions  diminish  very  rapidly,  geLcrally 
becoming  zero  after  about  three  hours.  The  solid  salts  preserve  their 
activity  unchanged,  so  that  the  racemisation  in  solution  must  be 
referred   to  the  action   of   the   solvent,  which   forms  chloroaquo-  and 
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(liaquo-salts.  The  exact  process  of  racemisation  cannot  be  given  as 
yet.  In  some  cases  the  chlorine  atoms  in  the  complex  can  be  replaced 
by  other  acid  radicles  without  loss  of  activity  ;  for  example,  with 
potassium  carbonate,  an  active  carbonatodiethylcnediaminecobaltic 
salt  is  formed,  which  is  readily  isolated  from  some  inactive  salt 
produced  at  the  same  time  ;  the  salt  rotates  in  a  direction  opposite  to 
that  of  the  dichloro-salt  from  which  it  was  made.  In  other  cases  the 
replacement  of  the  chlorine  atoms  in  the  complex  gives  inactive  s^lts, 
for  example,  inactive  1  : 2-hydroxyaquo-  and  1  : 2-dinitro-diethylene- 
diaminecobaltic  salts. 

Racemic  1  : 2-dichlorodiethylenediaminecobaltic  chloride  is  best 
prepared  as  follows :  Finely  powdered  carbonatodiethylenediamine- 
cobaltic  chloride  is  heated  on  the  water-bath  with  a  saturated  solution 
of  hydrogen  chloride  in  absolute  alcohol  until  the  red  colour  of  the 
salt  changes  to  violet.  The  violet  salt  is  collected  and  digested  at  the 
ordinary  temperature  with  successive  portions  of  aqueous  alcohol 
(1:1)  until  the  filtrate  is  no  longer  coloured  green,  but  violet.  The 
salt  is  then  washed  with  absolute  alcohol  and  ether. 

1  -  Dichlorodiethylenediaminecohaltic  d  -  hromocamphorsulphonatey 
[ClgCo  en2]03S-CioHj40Br,  forms  violet  crystals,  and  has  [M]  -414°. 
The  corresponding  d-l-sa^4  has  [M]  +  381°.  Active  \-dichlorodiethyl- 
enediAminecohaJtic  chlorides,  YC1,H20,  where  Y  =  [Cl2Co  eog],  crystal- 
lise in  violet-coloured  leaflets.  The  active  bromides,  YBr,  form  crystals, 
which  are  coloured  almost  indigo-blue.  The  active  nitrates,  YNO3, 
give  small,  violet  crystals  ;  those  of  the  sulphates,  YgSO^,  are  coloured 
dark  violet,  whilst  those  of  the  dithionates,  YgSgOg^gO,  are  light 
violet  in  colour.  T.  S.  P. 

Action  of  Sodium  Hypochlorite  on  Hexamethylene- 
tetramine.  Marcel  Delepine  {Bull.  Soc.  chim.,  1911,  [iv],  9, 
1025 — 1029). — Sodium  hypochlorite  reacts  with  aqueous  solutions  of 
hexamethylenetetramine  to  form  iV-dichloropentamethylenetetramine, 
but  in  presence  of  acetic  acid  gives  -^-trichlorotrimethylenetriamine 
(1  : 3  :5-trichlorohexahydrotriazine),  which  is  isomeric  with  Cross, 
Bevan,  and  Bacon's  methylenechloroamine  (Trans.,  1910,  97,  2404). 

'^-Dichloropentamethylenetetr amine,  CgHjQN^CIg,  crystallises  in  bril- 
liant lamellae  from  water,  or  in  octahedra  from  ether,  possesses  the  odour 
peculiar  to  compounds  containing  chlorine  and  nitrogen,  is  sparingly 
soluble  in  water,  and  moderately  so  in  ether  or  benzene,  and  deflagrates 
at  78 — 82°,  giving  an  odour  of  carbylamines.  It  can  be  kept  for  long 
periods  in  sealed  tubes,  but  decomposes  in  the  course  of  a  few  days  on 
exposure  to  air,  forming  ammonium  chloride  and  hexamethylene- 
tetramine hydrochloride.  With  sodium  hydroxide  in  alcohol,  ammonia 
is  produced,  and  the  chlorine  is  removed  as  alkali  chloride. 

1  :  3  : 5-Trichlorohexahydrotriazine  (Abstr.,  1899,  i,  326), 

OH  <^^'-CH2>jjc] 


2^NC1— CH 


crystallises  in  brilliant  needles,  has  a  slight  cdour  of  chlorine,  is  nearly 
insoluble  in  water,  but  solublein  alcohol  or  chloroform,  and  deflagrates  at 
78°,  evolving  fumes  having  the  odour  of  hydrogen  cyanide  and  carbyl- 
amines, and  leaving  a  residue  of  ammonium  chloride.   It  decomposes  in 
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air,  or  when  kept  in  solution  in  organic  solvents.  With  sodium  hydroxide 
in  alcohol,  it  yields  ammonia  and  sodium  chloride,  and  the  residue  on 
distillation  with  a  dilute  acid  gives  formic  acid  :  this  decomposition 
appears  to  take  place  in  accordance  with  the  equations  : 

(1)  (CH^iNCOs  +  3NaOEt  =  3NaCl  +  3CH(NH)-0Et ; 

(2)  CH(ISrH)-OEt.  +  2H2O  =  H-COgH  +  EtOH  +  NH3. 

T.  A.  H. 

Condensation  of  Amino-acids  in  Presence  of  Glycerol :  cyclo- 
Glycylglycines  and  Polypeptides.  Louis  C.  Maillard  (Compt. 
rend.y  1911,  153,  1078 — 1080). — Attempts  to  prepare  glycerides  of 
amino-acids  have  proved  unsuccessful.  Glycine  is  converted  into 
diketopiperazine  by  heating  with  four  or  five  times  its  weight  of  glycerol 
for  some  hours.  The  yield  of  the  pure  anhydride  is  80%.  Other 
condensation  products  are  also  formed  under  these  conditions ;  tri- 
glycylglycine  occurs  as  an  intermediate  product,  but  this  in  turn  loses 
water,  forming  the  anhydride,  together  v/ith  pentaglycylglycine  and  a 
brown  oxidation  product.  The  yield  of  polypeptides  is  greatly  increased 
by  employing  a  smaller  proportion  of  glycerol.  By  the  same  method 
sarcosine  and  alanine  have  been  transformed  into  their  cyclic  anhydrides, 
and  leucine  into  leucinimide.  The  reaction  appears  to  be  general,  and 
can  be  applied  to  the  preparation  of  mixed  anhydrides.  It  probably 
involves  formation  of  an  unstable  glyceride,  which  decomposes,  losing 
glycerol  and  water.  The  suggestion  is  made  that  the  synthetic  reactions 
eHected  by  enzymes  are  of  this  type. 

The  author  proposes  to  use  the  prefix  cyclo  for  the  anhydrides  of 
amino-acids;  thus  diketopiperazine  is  termed  cyc^oglycylgiycine,  and 
the  condensation  product  of  tyrosine  and  leucine  becomes  cyclo- 
tyrosyl-leucine.  W.  O.  W. 

Synthesis  of  Amino-acids.  IX.  Racemic  Arginine 
(a-Amino-S-guanidino-Ti-valeric  Acid)  and  the  Isomeric 
8- Amino- a-guanidino-/*- valeric  Acid.  Soren  P.  L.  Sorensen, 
Margrethe  Hoyrup,  and  A.  C.  Andersen  {Zeitsch.  phyaiol.  Ghem., 
1911,  76,  44—94.  Compare  Abstr.,  1910,  i,  227).— In  part  already 
published. 

When  ornithuric  acid  is  treated  with  warm  concentrated  hydro- 
chloric acid,  pure  8-monobenzoyiornithine, 

COPh-NH-CH2-CH2-CH2-CH(NH2)-C02H, 
is  obtained.     On  boiling  ornithuric  acid,  however,  with  ^/5-barium 
hydroxide,  the  product  is  a-monobenzoylornithine, 

NH2-CH2-CH2-OH2-CH(NH-COPh)-C02H. 
Under   suitable    experimental    conditions    the    yield    of    both    these 
compounds  is  satisfactory. 

When  the  amino-group  is  eliminated,  a-monobenzoylornithine  is 
converted  into  8- hydroxy-a-benzoylamino-7i- valeric  acid, 

OH-CH2-CH2-CH2-CH(NH-COPh)-C02H, 
whilst     8-monobenzoyiornithine     yields     a-hydroxy-S-benzoylamino-w- 
valeric  acid.      When    the    benzoyl   group   is   eliminated,  the  8-amino- 
a-hydroxy-7i-valeric  acid  described   by  Fischer  and  Zemplen  (Abstr., 
1910,  i,  100)  is  obtained. 
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From  botli  the  ibomeric  monobenzoylornithines  the  corresponding 
guanidinomonobenzoylamino-n-valeric  acids  are  obtained  on  the 
addition  of  cyanamide,  and  these  after  removal  of  the  benzoyl  group 
are  converted  into  the  isomeric  aminoguanidino-n-valeric  acids.  That 
from  a-monobenzoylornithine,  which  must  have  the  formula 
NH2-C(:NH)-NH[-CH2-CH2-CH2-CH(NH2);C02H, 
proved  to  be  in  every  way  identical  with  racemic  arginine.  The 
isomeric  8-amino-a-guanidino-n-valeric  acid  had  entirely  different 
properties,  and  readily  lost  water,  forming  an  anhydride. 

The  yield  in  each  of  these  operations  amounted  to  60%  or  more  of 
the  possible,  and  a  rearrangement  at  any  stage  is  considered  im- 
possible. It  is  also  proved  that  the  cyanamide  addition  takes  place  at 
the  free  primary  amino-group  and  not  at  the  secondary  amino-group, 
since  the  monobenzoylguanidinovaleric  acids  cannot  be  titrated  in 
presence  of  formaldehyde. 

a-Monobenzoylotnithine,  m.  p.  264 — 267°  (Maquenne  block),  forms 
long  crystals,  some  rectangular,  others  flat  needles.  On  treatment 
with  barium  nitrite,  a-benzoylamino-8-hydroxy-n-valeric  acid  is 
obtained. 

a-Monobenzoylamino-8-guanidino-n-valeric  acid  is  obtained  by  the 
addition  of  cyanamide  to  a-monobenzoylornithine  dissolved  in  barium 
hydroxide;  it  has  m.  p.  315°,  shows  no  alteration  in  acidity  on  the 
addition  of  formaldehyde,  and  is  in  every  way  identical  with  natural 
racemic  monobenzoyl  arginine.  Synthetic  arginine  nitrate,  arginine 
copper  nitrate,  and  arginine  picrate  are  in  every  respect  the  same  as 
the  natural  racemic  products. 

8-Monobenzoylornithine  (Fischer,  Ber.,  1901,  34,  463),  m.  p. 
285 — 288°,  crystallises  in  rhomboidal  or  six-sided  plates  ;  with  barium 
nitrite,  a-hydroxyh-benzoylamino-n-valeric  acid  is  obtained,  forming  a 
colourless,  crystalline  mass  of  bundles  of  prismatic  needles,  m.  p.  85°. 

8-Monobenzoylamino-aguanidino-n-valeric  acid, 

CgH5-CO-NH-CH2-CH2-CH2-CH(NH-C[:NH]-NH2)-C02H, 
forms  a  cheese-like  precipitate,  consisting  of  lumps  of  slender  needles, 
m.  p.  175°.     When  boiled  with  concentrated  hydrochloric  acid,  it  does 
not  form  a-proline.     On  heating  for  three  hours  at  140 — 150°  with 
33%   hydrochloric   acid,  the  hydrochloride   of    S-amino-a-guanidino-n- 

7    •         7.  ^  v7     xrxx^^^ CH-[CH2]3-NH2,2HC1    .       ^,  .      , 

valeric   anhydride^   •^^'\ri/-vrTT\  -vrtr  '■'*■'*''  ,  is  obtained 

as  colourless,   prismatic  crystals   in   stellar   aggregates,   m.   p.   2U0°. 
The  picrate  forms  long,  yellow  needles,  m.  p.  240 — 245°. 
Ethyl  y-cyanoaminopropylphthaliminomaloiiatef 

C6H,:c202:N-c(C02Et)2-[CH2]3-N:c:NH, 

from  ethyl  y-bromopropylphthaliminomalonate  and  sodium  cyanamide, 
separates  in  well-formed  colourless,  short,  stout,  prismatic  crystals, 
m.  p.  191°;  it  can  be  titrated  as  a  monobasic  acid,  using 
phenolphthalein. 

Ethyl  y-cyanoaminopropylphthaliminomalonamide^ 

C6H,:C202:N-C(C02Et)(CO-NH2)-[CH2]3-N:c:NH, 
prepared    by    the   action   of    concentrated    ammonia   on    the    above. 
Crystallises  in  prismatic  needles. 
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y  0*/anodminoorop7/lphthaliminomalonamic  acidj 

C6H4:c202:n-c(co2H)(co-nh2)-[ch2]3-n:c:nh, 

forms  long,  prismatic,  obliquely-cut  prisms.  It  behaves  as  a  dibasic 
acid. 

y-Gyanoaminopropylphthaliminomalonic  acidj 

0,h,:ca:n-c(C02H)2-[ch2]3-n:c:nh, 

crystallises  in  stellar  aggregates  of  microscopic  needles  ;  it  is  tribasic. 
On  treatment  of  these  compounds  with  aqueous  ammonia,  anhydrous 
ammonia,  or  ammonium  salts,  it  was  not  possible  under  any  conditions 
to  obtain  guanidino-compounds.  E.  F.  A. 

Hypoiodous  Amides.  Etienne  BoisMenu  (Compt.  rend.,  1911, 
163,  948 — 951.  Compare  Abstr.,  1911,  i,  957).— lodoacetamide, 
CHg'CO'NHI,  is  obtained  as  a  colourless  substance,  m.  p.  143° 
(decomp.),  by  the  alternate  addition  in  small  quantities  of  iodine 
(7  grams)  and  silver  oxide  to  a  solution  of  acetamide  (1*475  grams)  in 
ethyl  acetate  (100  cc),  the  liquid  being  finally  evaporated  to  dryness, 
and  the  residue  washed  with  chloroform.  lodopropionamide  occurs  in 
crystals,  m.  p.  128°  (decomp.).  lodoformamide,  m.  p.  95°  (decomp.), 
is  less  stable  than  the  foregoing,  and  rapidly  decomposes  at  the 
ordinary  temperature,  even  in  a  vacuum.  lodobenzamide  could  not 
be  obtained  in  the  pure  state.  The  substances  described  closely 
resemble  the  corresponding  bromo-derivatives.  W.  0.  W. 

The  Formation  of  Symmetrical  Dialkylcarbamides  by 
Heating  the  Corresponding  Carbamates.  Feitz  Fighter  and 
Bernhard  Becker  {Ber.y  1911,  44,  3481 — 3485.  Compare  this  vol., 
ii,  45). — The  alkyl  substituted  ammonium  carbamates  when  heated 
under  pressure  give,  like  ammonium  carbamate,  an  equilibrium  with 
the  corresponding  carbamide ;  the  optimum  temperature  is,  however, 
generally  higher  and  the  yield  better  than  in  the  formation  of  the 
unsubstituted  carbamide. 

Methylammonium  methylcarhamate  was  obtained  from  dry  carbon 
dioxide  and  methylamine  gas  in  crystalline  crusts  which  smell 
strongly  of  methylamine  and  have  m.  p.  105°  ;  it  is  deliquescent,  and 
its  aqueous  solution  is  strongly  alkaline,  owing  to  hydrolysis.  After 
heating  in  a  sealed  glass  tube  and  subsequent  removal  of  unchanged 
methylcarhamate,  practically  pure  s-dimethylcarbamide  (m.  p.  96°) 
remains. 

Mhylammonium  ethylcarbamatej  prepared  similarly,  is  a  white, 
crystalline  salt,  m.  p.  118°  (in  sealed  tube).  On  heating,  it  gives 
diethylcarbamide  (m.  p.  106°),  the  optimum  temperature  being  about 
150°,  the  equilibrium  mixture  at  this  temperature  containing  59 — 60% 
of  the  diethylcarbamide. 

Benzylammonium  benzylcarbamate,  obtained  by  the  action  of 
carbon  dioxide  on  a  dry  ethereal  solution  of  benzylamine,  separated  as 
a  gelatinous  precipitate,  which  slowly  changed  to  a  crystalline  mass, 
m.  p.  100°  (compare  Tiemann  and  Friedlander  (Abstr.,  1882,  56).  On 
heating  it  yields  dibenzylcarbamide. 

Benzhydrylammonium  be7izhydrylcarbamate,  formed  by  the  action  of 
carbon  dioxide  on  benzhydrylamine  in   ethereal  solution,  is  a  white 
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substauce  which  decomposes  on  warming  with  water,  and  has  m.  p. 
165°  (with  decomp.).  On  heating,  instead  of  the  expected  carbamide, 
there  is  formed  tribenzhydrylamine^  N(CHPh2)jj ;  this  amine  crystal- 
lises in  needles,  m.  p.  144°,  and  forms  a  picrate  insoluble  in  benzene. 

Diethylammonium  diethylcarhamate  was  produced  by  the  combination 
of  carbon  dioxide  with  the  vapour  of  diethylamine  ;  it  is  a  white, 
crystalline  mass,  melting  at  room  temperature,  and  turning  brown 
when  kept.  If  carbon  dioxide  is  led  into  diethylamine  in  the  liquid 
or  dissolved  state,  the  product  is  diethylammonium  hydrogen  carbonate^ 
which  in  a  sealed  tube  melts  and  decomposes  at  70°.  if  the  above 
diethylcarbamate  is  heated,  although  the  reaction  product  always 
possesses  the  characteristic  odour  of  tetraethylcarbamide,  no  weighable 
quantity  of  this  substance  is  isolable. 

Hydrazine  hydrazinecarboxylate  is  exceptional  in  its  behaviour,  and 
on  heating  under  reflux  at  140°  gives  a  practically  theoretical  yield  of 
carbohydrazide  (compare  Stolle  and  Hofmann,  Abstr.,  1905,  i,  28)  ; 
however,  ammonium  hydrazinecarboxylate^  an  unstable,  deliquescent 
substance  obtained  by  the  action  of  ammonia  on  hydrazine  hydrazine- 
carboxylate or  on  hydrazinecarboxylic  acid,  behaves  analogously  to 
the  above-mentioned  carbamates  in  being  incompletely  converted 
by  heat  into  semicarbazide.  D.  F.  T. 

Storage  of  Calcium  Cyanamide  in  the  Tropics.  C.  J.  Milo 
{Chem.  Zentr.j  1911,  ii,  1655  — 1656;  from  Med.  Proefstat.  Java- 
Suikerind.,  1911,  3,  311 — 363). — When  a  concentrated  aqueous  extract 
of  calcium  cyanamide  is  kept  for  some  days,  a  crystalline,  basic  calcium 
salt,  C(N'CaOH)2,  is  obtained.  The  same  salt  is  produced,  along 
with  cyanamide,  dicyanamide,  and  carbamide  when  calcium  cyanamide 
is  kept  for  a  long  time  in  warm,  damp  air.  N.  H.  J.  M. 

Interaction  of  Thiocyanates  and  Bromine  in  Aqueous 
Solution.  W.  KoNiG  {J,  pr.  Chem.,  1911,  [ii],  84,  558—560).— 
2^-Bromine  in  10%  potassium  bromide  reacts  quantitatively  with 
aqueous  potassium  or  ammonium  thiocyanate  in  accordance  with  the 
equation  :  KSCN  -f  4Br2  +  4K^0  =  KBr -h  CNBr  +  H.^SO^  +  6HBr  ;  so 
also  does  chlorine,  but  not  iodine.  The  strengths  ot  aqueous  bromine 
or  thiocyanate  solutions,  therefore,  can  be  determined  by  titration 
with  standard  potassium  hydroxide.  C.  S. 

Constitution  of  Aliphatic  Diazo-compounds  and  of  Azo- 
imide.  Johannes  Thiele  (Ber.,  1911,44,3336.  Compare  Abstr., 
1911,  i,  845). — The  author  acknowledges  that  Angeli  has  previously 
proposed  a  formula,  which  contains  the  group  CIN:N,  for  a  diazo- 
compound  of  indole ;  also  that  he  has  put  forward  the  formula 
N:NICHo  and  NrNII^H  for  diazomethane  and  azoimide  respective^. 

H.  W. 

1  : 2-DimethylcycZopropane.  Nicolai  D.  Zelinsky  and  M.  N. 
XJjEDiNOFF  {J.  pr.  Chem.,  1911,  [ii],  84,  543 — 548).— a-Acetylwopropyl 
alcohol  (hydracetylacetone),  for  the  preparation  of  which  an  improved 
method  is  described,  is  reduced  by  sodium  amalgam  and  water  in  an 
atmosphere  of  carbon  dioxide  to  pentane-j^S-diol, 
OH-CHMe-CHg-CHMe-OH, 
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b.  p.  197-5— 198-57750  mm.  or  97—98713  mm.,  D'f  0-9635,  n^  1-4349, 
which  is  converted  by  phosphorus  tribromide  ab  100°,  and  finally  at 
140°,  into  ^8-dibromopentane,  b.  p.  6O712  mm.,  Df  1-6659,  and 
w^  1-4987.  By  reduction  with  zinc  dust  and  80%  alcohol  in  a  freezing 
mixture,  the  dibromide  yields  1  :  '2-dimethylcyc\op'opane,  b.  p. 
32—33°,  D^  0-7025,  Df  0-6806,  <  1-3763,  'n}^  1-3823,  which  is 
oxidised  by  1%  potassium  permanganate,  and,  in  contrast  to  1  : 1-di- 
methylcv/c^opropane,  reacts  slowly  with  bromine  and  is  sparingly 
soluble  in  diluted  sulphuric  acid  (2  vols,  of  acid  to  1  vol.  of  water). 

C.  S. 

A  Hydrocarbon  of  the  cycloButsbue  Series.  Edgar  Wedekind 
and  M.  Miller  (Ber.,  1911,  44,  3285— 3287).— An  account  of  the 
synthesis  of  1  : 1  :  3  :  3-tetramethyl-2  :  4-diethylc2/c/obutane. 

1:1:3:  3-Tetramethyl-2  :  4:-diethylcyclobutane-2  :  4:-diol, 

0H-CEt<^^^2>cEt-0H, 

obtained  by  the  interaction  of  magnesium  ethyl  bromide  and  tetra- 
methylc2/c^obutane-2 : 4-dione  (Wedekind  and^ Weiss wange,  Abstr.,  1906, 
i,  437  ;  Staudinger  and  Klever,  ibid.^  i,  234)  is  an  oil,  having  an 
aromatic  odour,  b.  p.  128 — 130730  mm.,  and  reacts  with  hydriodic  acid 
to  form  the  corresponding  di-iodo-comipound,  which  on  account  of  its 
instability  could  not  be  obtained  in  a  pure  condition.  When  reduced 
with  zinc  and   glacial  acetic   acid,   this    yields  1:1:3: 3-tetramethyl- 

2  : 4:-diethylcyc\obutane,  CHEt<^pTy|-  2p>CHEt,  which  is  a  colourless, 

mobile  liquid,  b.  p.  124 — 125°,  and  resembles  in  its  chemical  behaviour 
a  saturated  hydrocarbon  of  great  stability. 

1  : 1  :  3  :  3-Tetramethylcyclobutane-2  :  A:-diol,  obtained  in  small  yield 
by  the  reduction  of  tetramethylc2/c^obutane-2  :  4-dione  with  sodium 
amalgam,  and  purified  by  means  of  its  diacetyl  derivative,  is  also 
mentioned.  F.  B. 

The  cycloOGtsjne  Series.  V.  c?/cZoOctatetraene.  Richard 
WiLLSTATTER  and  Ernst  Waser  [Ber.,  1911,  44,  3423 — 3445. 
Compare  Abstr.,  1905,  i,  515;  1907,  i,  303;  1908,  i,  407;  1910,  i, 
366). — a-Dedimethylgranatenine,  CgHjjNMeg,  was  prepared  by  distil- 
ling in  a  vacuum  the  quaternary  base  obtained  from  7t-methylgrana- 
tenine.  It  unites  with  methyl  iodide  to  form  a  quaternary  ammonium 
iodide,  the  hyclroxide  of  which,  on  distillation,  yields  c//c/oo  tatrione. 
Two  series  of  attempts  were  made  to  prepare  C2/c^ooctatetraene  from  this. 
In  the  first  series  bromiue  was  added,  and  the  dibromocyc/ooctadiene  so 
formed  heated  with  quinoiine.  In  this  manner  a  hydrocarbon  of  the 
formula  CgHg  was  obtained,  which,  however,  on  reduction  in  the 
presence  of  platinum  black  yielded  a  mixture  of  dic?/c/ooctane  (CgHj^) 
and  tric2/cfooctane  (CgH^g),  thus  showing  that  bridged  rings  had  been 
formed  during  its  preparation,  probably  owing  to  the  rather  high 
temperature  employed.  The  second  method  was  more  successful. 
Dibromoc2/c/ooctadiene  was  converted  iuto  tetramethyldiaminocyc^o- 
octadiene.  When  the  quaternary  base  obtained  from  this  was  heated 
in  the  vacuum  of  a  Geryk  oil  pump,  it  was  split  up  into  trimethyl- 
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amine  and  cyc/ooctatetraene.  When  the  distillation  was  carried  out  in 
the  vacuum  of  a  water-pump,  the  hydrocarbon  formed  contained 
considerable  quantities  of  a  dicyclic  impurity. 

cycZoOctatetraene,  in  the  presence  of  platinum  black,  readily  unites 
with  4  molecules  of  hydrogen.  It  readily  reduces  permanganate 
and  absorbs  bromine.  On  treatment  with  nitrosulphuric  acid  it 
becomes  resinified,  but  yields  no  nitro-derivative.  It  passes  into  more 
stable  isomerides  by  the  formation  of  bridged  rings. 

The  contrast  between  the  properties  of  ci/cZooctatetraene  and  benzene 
leads  to  a  criticism  of  the  formulae  propo.'^ed  for  the  litter  substance. 
The  benzene  foimulse  of  Kekule  and  Thiele  do  not  express  these 
differences.  The  authors  therefore  prefer  the  centric  benzene  formula 
of  Armstrong  and  von  Baeyer,  and  consider  that  the  centric  equili- 
brium of  the  fourth  carbon  valencies  does  not  occur  in  the 

'l\  /"^  case  of  an  eight-carbon  ring  because  the  distance  of  the 
I  carbon  atoms  from  the  centre  is  greater  than  in  the  case 
/^  of  rings  of  six-carbon  atoms.  Having  preferred  the 
centric  formula  for  benzene,  the  authors  are  led  to  propose 
the  appended  formula  for  naphthalene. 

The  authors  have  also  prepared  /3  dedimethylgranatenine  by 
complete  methylation  of  methylgranatenine.  When  treated  with 
hydrochloric  acid,  it  yields  granatal  (A^-c^/c^ooctenone),  together  with  a 
new  base  which  has  not  been  fully  investigated. 

iV^-Methylgranatenine  was  prepared  by  heating  iV-methylgranatoline 
with  acetic  acid  and  concentrated  sulphuric  acid  at  180°.  It  crystal- 
lises readily,  and  has  m.  p.  17-2— 17*4°,  b.  p.  62— 62-2<'/9  mm.,  and 
186—186-57732  mm.  Ciamician  and  Silber  (Abstr.,  1894,  i,  154) 
give  the  b.  p.  186°.  It  has  Df  0*961.  Its  picrate^  which  decomposes 
at  286°,  platinichloi^de,  m.  p.  221°  (decomp.),  and  methiodide  were 
examined. 

a-Dedimethylgranatenine,  CgH^^NMeg,  obtained  by  distilling  the 
quaternary  amnionivm  base  from  i\^-methylgranatenine  under  diminished 
pressure,  is  a  colourless  oil,  which  has  b.  p.  71 — 71*5°/8  mm.,  D"  0*925, 
Df  0*910.  When  heated  at  the  ordinary  pressure,  it  becomes  trans- 
formed into  the  /S-babe.  Its  platinichloHde  has  m.  p.  168 — 169°,  and 
decomposes  at  a  higher  temperature.  The  methiodide  melts  at 
172— 173°  (decomp.). 

^- Dedimethylgranateniiie  was  prepared  by  the  complete  methylation 
of  methylgranatenine.  It  is  a  colourless  oil,  b.  p.  218 — 220°/ 
721  mm.  When  exposed  to  air  it  become  brown  and  gradually 
deposits  a  resin.  On  treatment  with  hydrochloric  acid,  it  yields  a 
base  which  has  not  been  completely  examined,  together  with  granatal 
(A^  cj/c/ooctenone)  (compare  Ciamician  and  Silber,  Abstr.,  1894,  i,  154). 
The  constitution  of  the  latter  follows  from  its  reduction  to  cyclo- 
oct^none.  The  latter  has  b.  p.  78-6— 78*8°/13  mm.  and  200—202° 
(corr.)/713  mm.  It  crystallises  readily,  and  has  m.  p.  29*5°,  which,  by 
spreading  on  clay,  is  raised  to  32*3 — 32*8°.  Wallach  (Abstr.,  1907, 
i,  602)  gives  the  m.  p.  25—26°. 

cy cXoOctatriene,  obtained  by  distillation  of  the  quaternary  base 
derived  from  a-dimethylgranatenine  under  diminished  pressure,  is 
a   colourless,   mobile  oil,  b.  p.   147*2 — 148-2(corr.)/ordinary  pressure, 
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31*2 — 3r8°/8  mm.,  and  33'5°/ll  mm.  Its  density  is  much  greater 
than  that  of  cj/c^ooctadiene,  and  somewhat  higher  than  that  of 
tropilidene.  It  has  7i^  1-52281,  <  1-52810,  <  1-54131,  and 
n^Q  1*55322.  On  reduction  with  hydrogen  in  the  presence  of 
platinum  black,  it  yielded  c?/c/ooctane,  b.  p.  149 — 150*3°  (corr.),  m.  p. 
11*6 — 11-8°  A  former  pure  preparation  had  m.  p.  14°  (Abstr.,  1910, 
i,  366).  On  oxidation  with  concentrated  nitric  acid,  it  yielded  only 
pure  hexane-a^-dicarboxylic  acid. 

Bibromocyclooctadiene  was  prepared  by  mixing  chloroform  solutions 
of  ci/c^ooctatriene  and  bromine.  On  evaporation  of  the  solvent  in  a 
vacuum,  the  di bromide  remains  as  a  faintly  brown-coloured  mass, 
which  appears  to  undergo  a  certain  amount  of  transformation  when 
distilled  under  diminished  pressure.  It  has  b.  p.  129*5 — 130°/9  mm., 
136 — 137-5°/14  mm.  It  is  very  susceptible  to  the  action  of  air. 
When  heated  with  dimethylamine  it  yields  tetramethyldiaminocyclo- 
octadiene,  together  with  dimethylaminocyclooctatriene.  The  latter  can  be 
readily  isolated  by  fractional  distillation,  and  has  b.  p.  81 — 91°/10  mm., 
D2  0-946,  Df  0-936.  Its  platinichloride  has  m.  p.  200°  (decomp.),  and 
its  methiodide,  m.  p.  224 — 225°  (decomp.). 

Tetramethyldiaminoc^/cZooctadiene  is  best  prepared  by  the  actioa 
of  dimethylamine  on  the  undistilled  dibromocyciooctadiene  dissolved  in 
benzene.  It  is  a  pale  yellow  oil,  which,  on  exposure  to  air,  rapidly 
becomes  dark  brown.  It  has  b.  p.  126— 127°/14  mm.,  D^  0-944, 
Df  0'935.  The  product  was  probably  not  quite  pure.  Its  platinichloride 
darkens  at  210°  and  decomposes  at  220°.  Its  methohromide  has  m.  p. 
195 — 196°  (decomp.),  and  its  methiodide,  m.  p.  170 — 171°  (decomp.). 

The  platinichloride  of  the  diammonium  base,  CgHjQ(NMeg)2ClgPt, 
has  no  definite  melting  point,  but  darkens  at  225°. 

On  reduction,  tetramethyldiaminoc^/c/ooctadiene  passes  into  tetra- 
methyldiaminocyclooctane,  a  pale  yellow  oil,  b.  p.  259 — 261°/718  mm. 
D°0-926,Df  0-913. 

By  cautiously  heating  dibromoc?/6'^ooctadiene  with  quinoline,  a  hydro 
carbon  was  obtained,  which  had  the  following  constants :  b.  p 
31-6— 32-8°/10  mm.,  142-8— 143-8°/737  mm.,  D^  0-927,  Df  0*912 
r4«  1*53460,  n^  1-54107,  n^  1*55764,  ri^  1*57243.  Analyses  agreed 
with  the  formula  CgHg,  but  the  substance  is  probably  not  uniform 
since,  on  reduction  by  hydrogen  in  the  presence  of  platinum,  it  yields 
a  mixture  of  approximately  equal  quantities  of  dicj/c^ooctane  (C^Hj^) 
and  tricyc^ooctane  (CgHjg).  The  reduced  hydrocarbon  has  b.  p. 
136°/728  mm. 

For  the  preparation  of  cy clooctatetraeney  the  quaternary  ammonium 

base  of  tetramethyldiaminoc^c/ooctadiene  was  distilled  in  the  vacuum 

^^of   a  Geryk  oil  pump.     In  this  case  a  temperature  of   85 — 95°  sufficed 

^^■for  decomposition  of  the  base,  whilst,  when  a  water  pump  was  used, 

^"heating  had  to  be  continued  to  110°.     The  hydrocarbon  was  obtained 

as  a  yellow  oil   of  sweet,  powerful  odour.      When  exposed  to  air  it 

deposits    amorphous,    white    particles.      Two     specimens    boiled    at 

,     36*2— 36*4°/14    mm.  and    42*2— 42*4°/l7   mm.    respectively.     It    has 

BD\  0-943,  Df  0-925,  <  1-5389.  On  reduction  with  hydrogen  in  the 
presence  of  potassium  black,  it  yields  c?/c/ooctane,  b.  p.  145 — 147°/ 
pO  mm.,  D:;  0-855,  Df  0841.     Pure  cyc^ooctane  has  b.  p.  147—148°/ 
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720  mm.  and  Df  0*839.  Since  the  cyc/ooctane  also  could  not  be 
cryptallised,  it  was  not  perfectly  pure.  On  oxidation  it  yielded 
hexane-a^-dicarboxylic  acid. 

cvc^oOctatetraene  was  kept  for  three  days  and  then  reduced  as 
above.  The  cycZooctane  formed  was  found  to  contain  dicycZooctane. 
The  reduction  of  cyc/ooclatetraene,  obtained  by  heating  the  quaternary 
base  in  the  vacuum  of  a  water  pump,  yielded  still  more  unsatisfactory 
results.  The  product  was  a  mixture  of  much  dicycZooctane  with  but 
little  cycZooctane.  H.  W. 

Two  Methods  of  Treating  the  Problem  of  Substitution  in 
the  Benzene  Nucleus.  Arnold  F.  Holleman  {Ber.,  1911,  44, 
3556 — 3562). — Mainly  polemical.  Areply  to  Obermiller  (Abstr.,  1911, 
i,  960).  Holleman  has  based  his  laws  of  substitution  on  a  study  of  the 
complete  literature,  showing  that  the  position  taken  by  a  second  sub- 
stituting group  in  the  benzene  nucleus  depends  on  the  group  already 
present,  and,  with  but  few  exceptions,  not  on  the  nature  of  the  entering 
group.     This  is  also  the  case  with  a  third  substituting  group. 

E.  F.  A. 

Propenylbenzene  from  Cinnamylammonium  Salts.  Hermann 
Emde  {Ber.,  1911,44,  3224— 3226).— Propenylbenzene,  CHPhlCHMe, 
has  been  obtained  by  the  reduction  of  quaternary  cinnamyl- 
ammonium salts  with  sodium  amalgam  (Emde,  Abstr.,  1909, 
i,  708)  with  a  b.  p.  as  high  as  176—177°.  The  possibility  of  the 
material  so  prepared  containing  allylbenzene  or  propylbenzene 
is  considered ;  it  was  divided  into  four  fractions,  and  each  of 
these  decomposed  by  ozone.  In  no  case  was  phenylacetaldehyde  or 
phenylacetic  acid  obtained,  all  four  fractions  yielding  benzaldehyde 
or  benzoic  acid.  Allylbenzene  was,  therefore,  not  present,       E.  F.  A. 

Simultaneous  Formation  of  Isomeric  Substitution  Products 
of  Benzene.  XVI.  The  Introduction  of  a  Second  Halogen 
Atom  into  Monohalogenated  Benzenes.  Arnold  F.  Holleman 
and  T.  van  der  Linden  {Rec.  irav.  chim.,  1911,  30,  305 — 380). — The 
authors  have  studied  the  chlorination  of  monochloro-  and  monobromo- 
benzene,  and  their  bromiuation  also,  directing  the  reaction  so  that  only 
one  halogen  atom  enters  the  benzene  nucleus.  The  amount  of  each 
isomeride  formed  has  been  estimated,  and  the  effect  of  certain  catalytic 
agents  (AlCl,,  FeClg)  on  the  proportions  of  the  isomerides  formed  has 
also  been  studied. 

The  method  employed  for  the  quantitative  estimation  of  the  isomeric 
dihalogenated  benzenes  in  their  mixture  from  the  halogenation  consisted 
in  (1)  fractional  distillation  in  a  jacketed  distilling  flask,  whereby 
almost  all  the  unaltered  monohalogenbenzene  is  removed.  The  residue 
is  treated  with  95'2%  sulphuric  acid,  whereby  the  last  trace  of  mono- 
halogenbenzene is  removed,  whilst  the  dihalogenbenzene  is  unattacked 
by  acid  of  this  strength.  It  is  essential  that  the  acid  be  exactly  this 
strength.  This  leaves  behind  a  ternary  mixture  of  the  ortho-,  meta-, 
and  para-dihalogenbenzenes,  the  percentage  of  each  isomeride  being 
calculated  after  determining  the  initial  point  of  solidification,  when 
the   para  separates,  and  the   second  point  of  solidification,  when   the 
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whole  mixture  solidifies.  Knowing  these  two  values,  the  amounts  of 
each  i^omeride  in  the  mixture  can  be  determined  from  tables  and 
curves  constructed  previously  from  known  mixtures  of  the  pure 
substances. 

Chlorobenzene  was  chlorinated  at  a  temperature  of  60 — 65°,  slightly 
more  than  half  the  theoretical  amount  of  chlorine  being  employed. 
In  one  set  of  experiments  aluminium  chloride  was  the  catalyst,  and  in 
another  ferric  chloride.  The  amounts  of  the  three  isomerides  present  in 
the  mixture  differed  considerably  from  the  values  given  by  Mouneyrat 
andPouret(Abstr.,  1899,1,263).  Only  about 5  5%  of  the  meta-compound 
was  found,  and  its  presence  was  confirmed  by  sulphonating  the  mixture, 
separating  the  barium  salts  of  the  sulphonic  acids  by  fractional  crys- 
tallisation, and  from  these  preparing  and  identifying  the  corresponding 
sulphonamides.  Two  interesting  microcrystalline  reactions  are  quoted  : 
one  with  rubidium  chloride  given  by  both  the  meta-  and  para-bariutn 
salts,  and  the  other  with  sodium  chloride  given  only  by  the  para-salt. 

Similar  experiments  were  conducted  with  chlorine  on  bromobenzene 
and  bromine  on  chloro-  and  bromo-benzene.  For  the  removal  of  the  last 
traces  of  bromobenzene  a  slightly  different  strength  of  sulphuric  acid 
(95%)  must  be  employed  to  that  for  chlorobenzene  (95*2%). 

It  was  found  that  the  results  obtained  in  different  experiments,  using 
aluminium  chloride  as  catalyst,  were  not  always  in  agreement.  This 
is  due  to  the  fact  that  the  aluminium  chloride  attacks  the  halogenated 
benzenes  to  a  greater  or  less  extent,  and  some  benzene  is  produced. 
This  is  not  the  case  with  ferric  chloride. 

In  chlorinating  chloro-  or  bromo-benzene,  aluminium  favours  the 
formation  of  the  para-isomeride,  iron,  on  the  other  hand,  favouring  the 
formation  of  the  ortho.  In  bromination  the  reverse  is  the  case. 
Without  a  catalyst  the  amounts  of  products  obtained  are  situated 
between  those  with  aluminium  and  those  with  iron.  The  substituent 
present  in  the  compound  has  very  little  influence  on  the  reaction,  but 
the  substituent  entering  seems  to  exert  a  great  influence  on  the 
amounts  of  the  three  isomerides  obtained.  The  amounts  of  ortho-  and 
meta-isomerides  seem  to  increase  or  diminish  together,  as  opposed  to 
the  para-isomeride.  W.  G. 

6-Iodo-l-methyl-3-ethylbenzene  and  its  Derivatives  contain- 
ing Multivalent  Iodine.  Conrad  Willgerodt  and  Max  Jahn 
(Annalen,  1911,  385,  328— 340).— By  the  usual  method,  5-ethyl-o- 
toluidine  is  converted  into  Q-iodo-l-methyl-3-ethylbenzene,  C^HgMeEtl, 
b.  p.  242°,  which  reacts  with  chlorine  in  cold  acetic  acid  to  form 
^-methyl A-ethylphenyl  iododichloride,  C^jHgMeEt'lClg,  yellow  needles. 
Q-Iodoso-l-methyl-o-ethylbemene,  CgHgMeEt'IO,  decomp.  162°,  obtained 
from  the  iododichloride  and  10%  sodium  carbonate,  forms  a  diacetate^ 
C^H3MeEt-I(OAc)2,  m.  p.  104°,  and  is  converted  by  distillation  with 
steam  into  Q-iodoxy-\-methyl-3-ethylbenzene,  CgHgMeEt'IOg,  which 
explodes  at  161°.  Equal  molecular  quantiti^^s  of  the  iodoso-  and  the 
iodoxy-compounds  react  with  silver  oxide  and  water  at  40 — 50*^  to 
form  ultimately  a  solution  of  di-^-methylA-ethylpheiiyliodonium 
hydroxide,  OH'I(C(.H3MeEt)2,  from  which  the  chloride,  m.  p.  148°, 
platinichloride,  m.  p.  163°,  mercurichloride,  m.  p.    109 — 110°,  bromide. 
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m.  p.  162°,  iodide^  m.  p.  134",  nitrate^  m.  p.  150"  (decomp.),  and 
(lichromate,  deconrip.  132°,  Jiave  been  prepared.  Jododi-2 -methyl - 
\-ethylphenylxodonium  hydroxide,  .CgHgMeKt*I(0H)'CrtH2MeEtI,  the 
sulphate  of  which  is  obtained  by  the  careful  addition  of  the  preceding 
iodoso-componnd  to  concentrated  sulphuric  acid  cooled  by  a  freezing 
mixture,  forms  a  chloride,  ra.  p.  88°,  plaiinichloride,  m.  p.  110 — 111° 
(decomp.),  merctirichloride,  m.  p.  87°,  bromide,  m.  p.  \0\°,  iodide,  m.  p. 
82°,  and  dichromate,  m.  p.  52°,  resolidifying  at  87°.  0'7'olyl-2-methyl'i- 
ethylphemjliodonium  hydroxide,  C6H4Me*I(OH)*Cgll3MeEt,  obtained 
in  solution  from  o-iodoxy toluene  and  6-iodoso-l-mfcthyl-3-ethylbenzene 
and  moist  silver  oxide,  forms  a  chloride,  m.  p.  174°,  platinichloride, 
m.  p.  174°  (decomp.),  mercurichloride,  m.  p.  133°,  bromide,  m.  p.  167°, 
iodide,  decomp.  135°,  and  dichromate,  decomp.  about  138°. 
2-Methyl-4:-ethylphenyldichlorovinyliodonium  chloride, 
CeHgMeEt-ICl-CgHClj. 
m.  p.  144°,  obtained  by  triturating  5-ethyl-o-tolyl  iododichloride  and 
acetylene  silver  chloride  with  water  (compare  Thiele  and  Haakh, 
Abstr.,  1909,  i,  865),  has  been  converted  into  the  platinichloride, 
mercurichloride,  m.  p.  67°,  bromide,  m.  p.  126°,  iodide,  decomp.  71°, 
nitrate,  m.  p.  93 — 94°,  hydrogen  sulphate,  m.  p.  56°,  and  unstable 
dichromate.  C.  S. 

6-Iodo-«/^-cumene  and  its  Derivatives.  Conrad  WiLLGERODTand 
Robert  Meyer  {Annalen,  1911,  385,  341 — 351). — 5-Iodo-\l/-cumene, 
CgHgMegl,  m.  p.  37°,  is  most  conveniently  prepared  by  heating  on  the 
water-bath  a  mixture  of  «/^-cumeLe  in  petroleum,  sulphur  iodide,  and 
nitric  acid,  D  1*34.  It  yields  the  following  derivatives  containing 
multivalent  iodine.  xp-Cumyl  iododichloride,  CjjH2Meg'IClo,  decomp. 
66°;  5-iodoso-\l/cume7ie,  C^HgMeg'IO,  decomp.  171°  {acetate,  m.  p. 
123°)  ;  b-iodoxy-xp'cumene,  OgH^Meg^IOg,  explodes  at  210°  ;  di-if/cumyl- 
iodonium  chloride,  (CgH2Me3)2lCl,  m.  p.  107°,  and  the  corresponding 
platiniclUoride,  m.  p.  159°,  aurichloride,  m.  p.  90°,  bromide,  m.  p.  118°, 
iodide,  m.  p.  120°,  and  dichromate,  exploding  at  120°;  5-iodo-di- 
il/-cumyliodonium  chloride,  C^HjMeg'ICl'CgHMegl,  m.  p.  106°,  and  the 
corresponding  platinichloride,  m.  p.  150°,  mercurichloride,  m.  p.  108°, 
auricJdoride,  bromide,  m.  p.  105°,  iodide,  m.  p.  112°,  and  dichromate, 
decomp.  \\3° ;  phenyl-{f/-cumyliodonium  chloi'ide,  m.  p.  186°,  and  the 
coTTev>^OTidi'\ug  platinichloride,  aurichloride,  m.  p.  \\1°,  mercurichloi^vie, 
m.  p.  161°,  bromide,  m.  p.  173°,  iodide,  decomp.  147°,  and  dichromate, 
exploding  at  184°;  p-tolyl-il/cumyliodonium  chloi'ide,  m.  p.  171°,  and 
the  corresponding  platinichloride,  aurichloride,  w.  p.  71°,  mercuri- 
chloride, m.  \\  81°,  bromide,  m.  p.  148°  iodide,  decomp.  108°,  and  di- 
chromate, decomp.  149°;  \p  cumyldichlorovinrjliodonium  chloride, 

C«H,Me3-ICl-C2HCl2, 
m.  p.  169°,  and  the  corresponding  ;;/aiinic/<^or/(^,  aurichloride,  m.  p.  134° 
approx.,  bromide,  m.  p.  131°,  and  iodide,  m.  p.  96°. 

When  chlorine  is  passed  into  an  uncooled  solution  of  5-iodo- 
i/^>cumene  in  chloroform,  the  product  is  4  : 6-dichloro-5iodo-il/cumene, 
OgMegCJjI,  m.  p.  188 — 189°;  derivatives  of  this,  containing  multi- 
valent iodine,  cannot  be  prepared.  C.  S. 

Nitroalkylates.  Iwan  Ostromisslensky  (J.  pr.  Chem.,  1911,  [ii], 
B4,  495 — 506.     Compare  this  vol.,  i,  1). — The  colorations  produced  by 
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the  addition  of  aliphatic  nitro-compounds  to  organic  substances  con- 
taining ethylenic  linkings  are  due  probably  to  members  of  a  new  class 
of  additive  compounds,  which  are  analogous  to  the  picrates  and  which 
the  author  proposes  to  call  nitroalkylates. 

The  tetranitromethanates  of  pyreoe,  acenaphthene,  anthracene,  and 
naphthalene  are  relatively  the  most  stable,  and  are  precipitated 
together  with  their  components  by  the  addition  of  water  to  their 
dilute  alcoholic  solutions.  The  cryo^copic  behaviour  of  their  dilute 
solutions  in  nitrobenzene  indicates  that  the  tetranitromethanates  are 
almost  completely  dis^sociated  into  their  components. 

Eeasons  are  advanced  for  ascribing  the  constitution  : 

NO,  .  .  •  -CR' 

^NOg CR" 

to  the  nitroalkylates.  The  following  are  described :  anthranilic 
acid  1  :  3  :  5  -  trinitrohenzenate,  N'H2'OgH4*C02H,CgET3(N02)3,  m.  p. 
186 — 187°,  orange  needles;  aminoazobenzene  1:3:  d-trinitrobenzenate, 
IS[H2-CgH4-N:NPh,C6H3(N02)3,  m.  p.  156—157°,  orange  leaflets; 
phenylhydrazine  1:3:5  -  trinitrobenzenate,  NHPh*NH2,CgH3(N02)3, 
orange  needles  ;  fluorene  ^-1:3:6:  8-tetranitronaphthalenatej 

m.  p.  154 — 155°,  brownish-yellow  needles  ;  aniline  ^-hydroxynitro- 
benzenate,  PhNH2,N02'CgH4'OH,  m.  p.  41 — 42°,  pale  yellow  prisms. 

A  list  is  given  of  nineteen  substances  which  unite  with  2  molecules  of 
picric  acid  or  other  nitrocompound.  It  is  claimed  that  the  molecules 
of  the  picric  acid,  picryl  chloride,  trinitrobenzene,  tetranitronaphthal- 
ene,  or  other  nitro-compound  are  combined,  not  with  the  whole  com- 
plex of  the  ethylenic  molecule,  but  at  a  definite  portion  thereof, 
namely,  at  the  ethylenic  linking.  It  is  shown,  by  Zerewitinoff's 
methud  with  magnesium  methyl  iodide,  than  the  NH,  or  NK  groups 
in  nitroalkylates  containing  such  groups  do  not  experience  any 
change,  and  still  retain  two  and  one  active  hydrogen  atoms  respectively. 

C.  S. 


aK-Diphenyldecane  and  the  Preparation  of  axo'-Diarylated 
Patty  Hydrocarbons.  Walther  Borsche  and  J.  Wollemann  (^er., 
1911,  44,  3185 — 3188). — Sebacyl  chloride  combines  with  benzene  to 
form  diphenyldecanedione,  COPh*[CIl2]8*COPh  (Auger,  Ann.  Chim. 
Phys.,  1891,  [vi],  22,  361),  in  presence  of  aluminium  chloride,  w-benzoyl- 
nonoic  acid,  m.  p.  85 — 86°  (Auger,  loc.  cit.),  being  also  formed.  The 
dioxime  of  the  ketone  is  readily  reduced  by  sodium  to  the  diamine, 
which  on  distillation  of  its  phosphate  forms  aK-diphenyl-A*'-decadiene  ; 
this,  when  shaken  in  methyl-alcoholic  solution  with  colloidal 
palladium  and  hydrogen,  is  reduced  to  aK-diphenyl-n-decane. 

a/c  -  Dioximino  -  uk  -  diphenyldecane,  OH*N!CPh*[CH2]8*CPhIN*OE[, 
forms  yellowish-white  crystals,  m.  p.  120 — 121°;  it  slowly  decomposes 
when  kept. 

aK-Diamino-aK-diphenyldecane  is  a  colourless  oil,  b.  p.  260°/18  mm., 
with  a  characteristic  basic  odour  ;  the  dibenzoate  forms  a  colourless 
powder,  m.  p.  198 — 199°.  Dicarbamidodiphenyl  decane  separates  in 
microscopic  needles,  m.  p.  183 — 184°.  aK-  Diphenyl-^'^'-decadieney 
CHPh:CH-[CH2]6-CH:CHPh,  forms  large  needles,  m.  p.   53°.     With 
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two  molecules  of  bromine,  a^iK-tetrahroino-aK-dipJienyldecane  is  obtained 
as  a  colourless,  crystalline  mass,  m.  p.  164 — 165°. 

aK  -  Dihydroxy  -  uk  -  diphenyldecane,  OH-CHPh-[CH2]8-CHPh'OH, 
obtained  by  reduction  of  diphenyldecanedione  with  sodium  and  ethyl 
alcohol,  forms  colourless,  matted  needles,  m.  p.  70 — 72°. 

aK-Diphenyl-n-decane  is  a  transparent,  strongly  refractive  oil,  b.  p. 
234°/12  mm.,  solidifying  to  colourless  crystals,  m.  p.  16 — 17°. 

E.  F.  A. 

Some  Secondary  Aromatic  Amines  Related  to  Diwopropyl- 
amine.  M.  C.  de  Leeuw  (Rec.  trav.  chim.,  1911,  30,  239 — 269). — 
The  behaviour  of  some  secondary  amines,  in  which  one  or  more  of  the 
methyl  groups  of  diisopropylamine  are  replaced  by  phenyl,  as  com- 
pared with  that  of  diisopropylamine  itself,  has  been  studied.  The 
amines  experimented  with  were  a-phenylethyli«opropylamine,  di-a- 
phenylethylamine,  diphenylmethyh'«opropylamiue,  diphenylmethyl-a- 
phenylethylamine,  and  di-diphenylmethylamine.  These  were  all 
prepared  by  Hofmann's  method,  namely,  the  condensation  of  an  alkyl 
halide  (1  mol.)  with  an  amine  (2  mols.). 

a-Phenylethylisopropylamine,  CHMePh'NH'CHMcg,  is  obtained  by 
heating  together  a-phenylethylamine  (2  mols.)  and  isopropyl  iodide 
(1  mol.)  in  sealed  tubes  at  100°.  The  hydrochloride  forms  colourless 
crystals,  m.  p.  235*5°.  By  treatment  with  potassium  hydroxide,  it  yields 
the  base,  a  colourless,  mobile  liquid,  b.  p.  90-5— 92°/20  mm.,  D^'  0905, 
nL*  1-4996.  The  picrate  has  m.  p.  157 '5°.  The  nitrite,  m.  p.  122°,  when 
warmed  with  water,  yields  the  corresponding  nitrosoamine,  a  pale  yellow 
liquid,  b.  p.  162°/19  mm.,  Di''  1034,  v}^'  1-52657. 

Di-a-phenylethyl-amine,  NH(CHMePh)2  (compare  Busch  and 
Leefhelm,  Abstr.,  1908,  i,  151),  was  obtained  from  a-phenylethylamine 
and  a-phenylethyl  bromide.  With  sodium  nitrite,  it  yields  a  nitroso- 
amine, which  was  not,  however,  isolated. 

Diphenylmeihylisopropylamine,  CHPh2*NH*CHMe2,„is  prepared  by 
the  condensation  of  diphenylmethylamine  and  wopropyl  iodide  as  a 
highly  refractive,  colourless  liquid,  which  crystallises  on  cooling,  m.  p. 
11-5°,  b.  p.  181-5— 182°/25  mm.,  Di=^  1-001,  <  1-56015.  It  yields  a 
hydrochloride,  m.p.  213 — 214°,  which  crystallises  from  water  with  IHgO. 
The  nitrite,  m.  p.  107°,  is  very  unstable,  decomposing  if  heated  in 
benzene  solution  above  55°,  and  yielding  if  heated  to  fusion  the 
corresponding  nitrosoamine,  m.  p.  75°.  The  picrate  has  m.  p. 
189—190°,  and  acetyl  derivative,  m.  p.  89-5°. 

DipJienylmethyl-a-pJienylethylamine,  CH  Phg'NH'CHMePh,  results 
from  the  condensation  of  a  phenylethylnmine  and  diphenylmethyl 
bromide.  It  is  a  colourless  liquid,  b.  p.  234-5— 235°/19  mm.,  Df  "^  1*060, 
n}?^  1-59824,  and  yields  a  hydrochloride,  m.  p.  232  5—234°.  No 
nitrite  could  be  isolated,  but  from  a  solution  of  the  hydrochloride  in 
absolute  alcohol  by  treatment  with  sodium  nitrite,  the  nitrosoamine, 
m.  p.  80-5°,  was  obtained.  T\\q picrate,  m.  p.  1845°,  crystallises  with 
1  mol.  of  benzene. 

Di-diphenylmethyl-amine,  NH!(CHPh2)2  (compare  Friedel  and 
Balsohn,  Abstr.,  1881,  279),  was  obtained  by  the  action  of  diphenyl- 
methylamine on  diphenylmethyl  bromide.  The  hydrochloride  has 
m.  p.  200—202°. 
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It  is  noticeable  that  the  melting  points,  boiling  points,  specific 
gravities,  and  refractive  indices  of  the  bases  rise  as  the  base  contains 
more  phenyl  and  fewer  methyl  groups.  The  basic  character  diminishes 
with  increase  in  the  number  of  phenyl  groups  in  the  substance,  as  is 
shown  by  the  stability  of  the  hydrochlorides  and  nitrites  towards 
water.  None  of  the  bases  yielded  a  picryl  derivative  with  picryl  chloride, 
thus  resembling  ditsopropylamine  itself.  W.  G. 

Optically  Active  Amino-oxides.  Jakob  Meisenheimer  {Annalen, 
1911,  385,  117 — 155). — The  existence  of  substances  of  the  type 
a  :  N6co?  in  enantiomorphous  configurations,  previously  exemplified  by 
the  methylethylaniline  oxides  (A.bstr.,  1909,  i,  20),  has  been  sub- 
stantiated by  the  isolation  of  the  active  forms  of  /3-naphthylmethyl- 
ethylamine  oxide  and  of  kairoliue  oxide.  According  to  Jones  (Trans., 
1903,  83,  1400;  1907,  91,  1821),  substances  of  the  type  >C  :  N  6c(Z 
exist  in  only  one  form.  The  author  suggests  that  in  these  cases  the 
double  linking  stands  in  the  place  of  two  of  the  non-ionisable  groups, 
whilst  in  the  amino-oxides  it  is  in  the  place  of  the  linking  binding  the 
acid  group  and  one  of  the  other  four  Unkings  {loc.  cit.). 

Further  information  is  given  regarding  the  methylethylaniline 
oxides.  The  (i-base  is  obtained  most  conveniently  by  resolving  the 
racemic  base  by  means  of  c^-tartaric  acid.  The  active  and  the  racemic 
modifications  of  the  base  have  been  obtained  anhydrous  and  crystal- 
line;  their  composition  corresponds  with  the  formula:  OINMeEtPh. 
The  active  forms  have  [M]d±24°  in  1 — 2%  aqueous  solution,  and  ±8° 
in  I — 2%  benzene  solution.  dL-Hydroxyphenylmethylethylammonium 
d-tartrate,  CgliigONjC^HgOg,  has  m.  p.  134—135°  and  [M]d  81-9°  in 
alcohol. 

[With  Martha  Hofpheinz.] — r-P-Naphthylmethylethylamine  oxide^ 
OINMeEt-CioHrjSHgO*  »i- P-  7o°,  colourless  leaflets,  is  obtained  by 
oxidising  methylethyl-/?-naphthylamine  by  Caro's  acid  at  the  ordinary 
temperature.  It  is  not  resolved  by  c^-bromocamphorsulphonic  acid  ; 
the  bromocam.phorsulphonate  obtained  has  decomp.  135°,  after  repeated 
crystallisation,  and  [M]d  +  282°,  as  against  the  initial  value  +  273°.  The 
resolution  is  accomplished  by  means  of  the  tartaric  acids.  The  racemic 
base  and  ^/-tartaric  acid  in  alcoholic  solution  yield  d-hydroxy-^-7iaph- 
thyhnethylethy  I  ammonium  d-tartrate,Q^^\\^^0^^(^^]AQOf^j  m.p.  132 — 135°, 
decomp.  135°  [MJ^  -f-  107-8°  whilst  \-hydroxy-pnaphthylmethylethyi- 
ammonium  l-tartrate,  obtained  in  a  similar  manner  by  means  of 
Z-tartaric  acid,  has  m.  p.  132—135°,  decomp.  135°,  and  [M]d  -  107'8° 
in  aqueous  solution.  Each  of  these  tartrates  is  converted  through  the 
picrate,  decomp.  118 — 119°,  and  the  chloride  into  the  free  base, 

C\3Hi^ON,3H20, 
m.  p.  67 — 70°,  needles;  the  o(-base  and  the  ^base  have  [MJj,  4-38°  and 
—  39°  respectively  in  aqueous  solution. 

[With  Jacob  Dodonow.] — Kairoline  is  oxidised  by  3%  hydrogen 
peroxide  at  60 — 65°  to  v-kairoUne  oxide,  CjoHjgON,  m.  p.  124°  (decomp. ), 
which  is  isolated  in  the  form  of  the  hydrochloride,  C^oHj30N,H.Cl, 
m.  p.  144°  (decomp.)  (platinichloride,  m.  p.  153°  decomp.),  or  better  as 
the  picrate,  m.  p.  122°  (decomp.).  The  resolution  of  the  r-base  is 
effected   with   extraordinary   ease.     An   alcoholic   solution  is   treated 
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with  alcoholic  rf-tartaric  acid,  the  crystals  of  Vhydroxykairolinium 
A  tartrate  which  are  deposited  in  90%  yield,  are  removed,  the  filtrate  is 
freed  from  the  excess  of  (/-tartaric  acid  by  the  addition  of  aramoninm 
chloride,  and  is  then  concentrated  and  treated  with  aqueous  ammonium 
rf-bromocamphorsulphonate,  whereby  d-hydroxi/kairolinium  d-bromo- 
camphorsxdphonate  is  obtained  in  80%  yield.  This  salt  has  decomp. 
165°  and  [M]d  +  362°,  and  is  converted  as  usual  through  the  d-picrate, 
m.  p.  126°  (decomp.),  and  d-chloinde,  decomp.  138°,  [M]d  +88°,  into 
d-kairoline  oxide,  CioHjgON,H20,  hygroscopic  plates,  which  has 
[M]d  +  45°  in  water  and  (anhydrous)  +  1 34°  in  benzene.  \-Hydroxy- 
kairolinium  d-tartratey  m.  p.  1 45°  (decomp),  [M]i^  -  48°  is  converted 
through  the  \-picrate,vc\.  p.  126°  (decomp.),  and  l-c/i/oWc/«,  decomp.  138°, 
[M]d-88°,  into  \-kairoline  oxide,  C^^H^^Ol^ yE.fi,  [M]d-45°  in  water 
and  (anhydrous)  -  137°  in  benzene. 

r-Kairoline  oxide  reacts  with  methyl  iodide  in  the  presence  of 
methyl  alcohol  to  iovm  vt.  periodide,  CjQHjgONIg,  decomp.  145°,  dimethyl- 
tetrahydroquinolinium  iodide,  and  kairoline ;  the  last  substance  is 
optically  inactive  even  when  the  experiment  is  performed  with 
/-kairoline  oxide.  Similar  products  are  obtained  when  methyl  sulphate 
is  used.  C.  S. 

Salts  and  Esters  of  Alky  lam  inodithiocarbamic  Acids. 
Ernest  Fournkau  and  Vila  {Bull  Soc.chim.,  1911,  [iv],  9,  985—989. 
Compare  A bstr.,  1911,  i,  528).— It  has  been  shown  (A bstr.,  1911,  i,  528) 
that  alkylaminoacetic  acids  react  with  carbon  disulphide  to  give  the 
corresponding  dithiocarbamates.  It  is  now  shown  that,  if  an  aryl- 
aminoacetic  acid  is  employed,  the  product  is  a  thiothiazolone. 

When  ethyl  or  bromophenylacetate  reacts  with  methylamine  in 
benzene  solution  it  yields  tthyl  methylaminophenylacetate,  an  oil  readily 
Faponified  by  boiling  water,  b.  p.  136°/ 10  mm.  This  ester  reacts  in 
ether  with  carbon  disulphide  to  form  2-thio-4-phenyl-3-methylthiazolone, 

CHPh<^    ^^  ,    voluminous    prisms,    m.    p.    137°.       This,    when 

treated  with  ammonia,  does  not  yield  the  amide  of  the  corre- 
sponding dithiocarbamic  acid,  but  methylaminophenylacetamide. 
When  warmed  with  sodium  hydroxide  in  alcoholic  solution,  it  yields 
the  sodium  derivative,  C02Na*CHPh*NMe'CS2Na.  The  potassium 
derivative  is  prepared  in  a  similar  manner.  If  to  a  solution  of  the 
sodium  salt  in  water  freshly  precipitated  mercuric  oxide  is  added,  the 
unstable  co7npoun(/,  (C02Na'CHPh*NMe*CS2)2Hg,  is  precipitated  in  the 
form  of  pale  yellow  crystals.  Orgatio-mercury  compounds,  such  as 
mercuryaniline,  behave  in  the  same  way  as  the  mercuric  oxide. 

If  a  solution  of  antimony  trichloride  is  added  to  a  solution  of  the 
potassium  salt  in  water,  there  results  an  ill-defined  compound,  which 
should  theoretically  be  (C02K-CHPh-NMe-CS2)3Sb,  but,  judged  by  the 
estimation  of  the  antimony,  seems  to  correspond  more  nearly  with 
the  formula  (C02K-CHPh-NMe-CS2)2Sb-OH.  This  substance  is  of 
therapeutic  interest.  W.  G. 

Diamidothiophosphorlc  Acid.  Fritz  Ephraim  (Ber.,  1911,  44, 
3414 — 3416.     Compare  Abstr.,  191  l,i,  284). — Diamidothiophosphoric 
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acid  is  obtained  from  the  compound  PCIg'OPh  by  the  addition  of 
sulphur,  replacement  of  the  chlorine  atoms  by  the  amino-group,  and 
saponification  of  the  resulting  ester. 

Phenyl  dichlorothiophosphate,  PSClg'OPh,  is  formed  when  the 
compound  PCl2*0Ph  (1  mol.)  is  heated  with  sulphur  (1  atom)  for 
half  an  hour  in  a  sealed  tube  at  220 — 230°.  Fractional  distillation  of 
the  product  gives  a  colourless,  highly  refractive  liquid,  possessing  a 
slight  but  unpleasant  odour,  b.  p.  260°  (decomp.)  or  133°/22  mm. 
Owing  to  its  insolubility  in  aqueous  solutions,  it  is  practically  unacted 
on  by  dilute  acids  or  concentrated  sodium  hydroxide.  Nitric  acid 
(D  1'4)  gives  rise  to  phenyl  or  else  nitrophenyl  phosphate.  When 
dissolved  in  alcohol  and  treated  with  aqueous  ammonia  (I)  082), 
crystals  of  phenyl  diamidothiophosphate,  PS(NH2)2'OPh,  are  readily 
obtained,  m.  p.  118°.  This  compound  cannot  be  hydrolysed  by 
boiling  with  aqueous  sodium  hydroxide.  To  bring  about  hydrolysis, 
it  is  necessary  to  mix  it  with  2*3  mols.  of  solid  sodium  hydroxide  and 
add  a  few  drops  of  water  ;  the  heat  of  solution  of  the  sodium  hydr- 
oxide starts  the  hydrolysis.  Addition  of  acetic  acid  and  alcohol  then 
precipitates  an  oil,  which  is  doubtless  diamidothiophosphoric  acidy 
PS(NH2)2*OH.  It  is  very  unstable,  gradually  decomposing  with 
evolution  of  hydrogen  sulphide,  so  that  it  could  not  be  obtained  pure. 
The  silver  salt  is  characteristic.  T.  S.  P. 

Hydrazidophosphoric  Acid.  Fkitz  Ephraim  and  M.  Sackheim 
(Ber.y  1911,  44,  3416 — 3423) — In  order  to  prepare  monohydrazido- 
phosphoric  acid,  PO(OH)2'N2^8'  ^^®  authors  wished  to  nitrate 
amidophosphoric  acid,  PO(OH)2*NH2,  and  from  the  nitroamide  so 
produced,  obtain  the  hydrazide  by  reduction  (compare  the  analogous 
process  for  the  derivatives  of  sulphuric  acid,  Abstr.,  1911,  ii,  286). 
Since  free  amidophosphoric  acid  is  very  unstable,  the  nitration 
experiments  were  carried  out  with  the  phenyl  ester,  but  it  was  found 
that  nitration  always  took  place  in  the  phenyl  group,  the  amido- 
group  being  split  off  at  the  same  time.  The  following  method  was 
therefore  used  :  Diphenyl  chlorophosphate  was  transformed  into  the 
hydrazide,  from  which  salts  of  hydrazidophosphoric  acid  could  be 
obtained  by  saponification,  in  accordance  with  the  scheme : 

OP«^(^P^)2      N2H4      ^p^(0Ph)2  NaOH      op.^(ONa)2 

Diphenyl  hydrazidophosphate,  PO(OPh)2*N2H3,  is  obtained  by  the 
interaction  of  diphenyl  chlorophosphate  (1  mol.)  and  hydrazine 
hydrate  (1  mol.)  in  alcoholic  solution.  A  precipitate  of  the  hydro- 
chloride is  first  formed,  and  water  is  then  added  until  the  precipitate 
dissolves  and  the  liquid  becomes  milky.  On  cooling,  crystals  of  the 
desired  compound  are  obtained,  m.  p.  112°.  On  hydrolysis  with 
solid  sodium  hydroxide  and  a  few  drops  of  water  (compare  the 
previous  abstract),  sodium  phenyl  hydrazidophosphate, 

OPh-PO(ONa)-N2H3, 
is  produced ;    it   crystallises  in  needles   from  alcohol.     The  disodium 
hydrazidophosphate,     PO(OIS'a)2*N2H3,      results     when     the     reaction 
mixture  is  heated  for  ten  minutes,  after  hydrolysis  with  the  formation 
^f  the  monosodium  salt  is  complete.     It  is  best  prepared  by  hydrolysis 
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of  the  diphenyl  ester  with  25%  sodium  hydroxide  under  reflux. 
Sodium  hydrogen  hydrazidophonphate,  UNa*PO(OH)'N2H3,  on  account 
of  its  sparing  solubility,  is  precipitated  from  a  solution  of  the  normal 
salt  by  the  careful  addition  of  acetic  acid.  The  normal  potassium 
salt  and  the  j}0tas8ium  hydrogen  salt  are  prepared  similarly  to  the 
sodium  salts.  Ammonium  and  barium  phenyl  hydrazidophosphates, 
OPh-PO(0-NH4)-N2H3  and  [PO(OPh)(N2Hg)-6]2Ba,  are  obtained  from 
the  diphenyl  ester  by  hydrolysis  with  concentrated  ammonium  hydr- 
oxide and  barium  hydroxide  respectively.  Barium  hydrazidophosphate 
couM  not  be  obtained  pure.  The  lead  salts  of  hydrazidophosphoric 
acid  and  of  phenylhydrazidophosphoric  acid  are  obtained  by  double 
decomposition  of  the  corresponding  sodium  salts  with  lead  acetate. 

Free  hydrazidophosphoric  acid,  as  also  its  phenyl  ester,  were 
obtained  in  solution  by  interaction  of  the  lead  or  barium  salts  with 
hydrogen  sulphide  or  sulphuric  acid.  The  solutions  reduce  silver 
nitrate  and  Fehling's  solution  with  difficulty  at  the  ordinary  tempera- 
ture, somewhat  more  quickly  on  boiling.  The  solid  acids  could  not 
be  isolated. 

When  diphenyl  hydrazidophosphate  is  heated  gradually  to  150°, 
1  mol.  of  hydrazine  is  lost  from  2  mols.  of  ester,  with  the 
formation  of  diphenyl  hydrazidodiphosphatey 

OPh-PO-NH-NH-PO-OPh. 
This  compound  forms  microscopic  needles ;  it  does  not  react  with 
aldehyde,  nor  does  it  reduce  alcoholic  ammoniacal  silver  nitrate,  so 
that  it  probably  does  not  possess  the  formula  NH2*N[PO(OPh)2]2. 
It  is  changed  by  boiling  water  in  some  way,  the  solution  then  readily 
reducing  silver  nitrate.  When  the  hot  alcoholic  solution  is  pie 
cipitated  with  water,  hydrazine  is  split  off,  the  precipitate  consisting 
of  monophenyl  phosphate,  P0(0H)2*0Ph  (compare  Kapp.  Abstr., 
1884,  1337). 

Nitration  of  diphenyl  amidophosphate  gives  rise  to  a  mixture 
of  Or  and  /j-dinitrophenyl  phosphates,  OII*PO(0'C(;H4*N02)2,  which 
melts  to  a  turbid  liquid  at  95 — 97°,  the  fusion  clearing  suddenly 
at  165 — 167°  (compare  Rapp,  loc.  cit.).  The  mixture  contains  only  a 
very  small  proportion  of  the  ortho-compound  (about  0'2%).  Sodium 
p-dinitrophenyl  phosphate  forms  light  yellow,  slender  needles ;  the 
silver  salt  forms  slender,  white  needles.  T.  S.  P. 

The  Reactions  of  4-Nitro8ophenol,  2 : 6-Dibromo-4-nitroso- 
phenol,  and  6-Nitro80-m-cresol  with  Bromine.  Henki  van  Erp 
{Rec.  trav.  chim.,  1911,  30,  270—304.  Compare  Bridge,  Abstr.,  1894, 
i,  25  ;  Raiford  and  Heyl,  Abstr.,  1910,  i,  273,  730). — A  determina- 
tion of  the  products  obtained  by  the  action  of  bromine  on  solutions  of 
phenol  containing  nitrosophenol.  From  his  experiments  the  author 
draws  the  conclusion  that,  when  nitrosophenol  is  treated  with  excess  of 
bromine,  the  principal  product  is  2:4: 6-tribromophenol,  probably 
formed  according  to  the  equation:  NO'CgH^'OH-h  8 Br -f  2H20  = 
CgH2Br3-OH-HHN03-l-5HBr.  Other  products  are  4 : 6-dibromo- 
2-nitrophenol,  2  :  6-clibromo-4-nitrophenol,  and  2  :  6-dibromo-/?-benzo- 
quinone  in  small  quantity. 

2  :6-Dibromo-4-nitrosophenol  was  prepared  both  from  the  nitroso- 
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phenol  and  bromine  (Fischer  and  Hepp,  Abstr.,  1888,  456),  and  by  the 
action  of  hydroxylamine  on  2  :  6-dibromo-p-berjzoquinone,  and,  contrary 
to  Kehrmann's  results  (compare  Abstr.,  1889,  243),  the  products  in  the 
two  cases  were  identical. 

2:4:  6-Tribromo-m-cresol  yields  an  acetate  and  a  henzoate,  m.  p.  87°. 

The  diacetate  of  2  :  6-dibromoquinol  is  obtained  in  colourless  prisms, 
m.  p.  116*5°;  the  dibenzoate  has  m.  p.  136°. 

Dibromodianilino-ip-benzoquinone  is  obtained  by  the  addition  of 
aniline,  dissolved  in  alcohol,  to  a  warm  solution  of  2  : 6-dibromo-;?- 
benzoquinone  in  alcohol.  It  forms  an  olive-coloured,  microcrystalline 
powder,  which  does  not  melt  at  300°  (compare  Niemeyer,  Abstr., 
1885,  1065). 

By  the  action  of  bromine  in  excess  on  4-nitrosophenol  in  alcoholic 
solution  and  subsequent  distillation  in  steam,  there  resulted  (1)  a  non- 
volatile product,  which  was  shown  to  be  2  :  6-dibromo-4-nitrophenol ; 
(2)  a  volatile  portion,  which  formed  the  major  part  of  the  products, 
and  consisted  chiefly  of  2:4: 6-tribromophenol  with  a  little 
4  :  6-dibromo-2-nitrophenol. 

Working  with  water  as  a  solvent  instead  of  alcohol,  the  products 
were  the  same,  but  in  this  case  some  2  :  6-dibromo-p-benzoquinone  was 
also  isolated.  In  each  case  the  hydrogen  bromide  obtained  from  the 
reaction  was  in  excess  of  the  amount  demanded  by  the  equation.  This 
the  author  considers  was  due  to  the  formation  of  brominated  resinous 
by-products  and  consequent  generation  of  hydrogen  bromide. 

That  the  2  :  6-dibromo-4-nitrophenol  does  not  result  by  isomeric 
change  from  4 :  6-dibromo-2-nitrophenol,  or  vice  versa,  in  this  reaction 
is  shown  by  taking  solutions  of  each  of  these  separately  in  acetic  acid, 
gradually  adding  sodium  nitrite,  and  allowing  the  solutions  to  remain. 
After  three  days  the  starting  materials  can  be  recovered  unchanged 
without  any  trace  of  the  isomeride  being  present. 

2:4:  6-Tribromophenol  is  the  product  of  the  action  of  bromine  in 
excess  on  an  alcoholic  solution  of  2 : 6-dibromo-4-nitrosophenol. 
With  6-nitroso-m-cresol,  bromine  yields  2:4:  6-tribromo-m-cresol. 

W.  G. 

Action  of  Magnesium  Ethyl  Bromide  on  Anthraquinone. 
Latham  Clarke  and  Paul  Whittier  Carleton  (J.  Amer.  Chem.  Soc.y 
1911,  33,  1966— 1973).~lt  has  been  shown  by  Clarke  (Abstr.,  1908, 
i,  330)  that  magnesium  ethyl  bromide  reacts  with  anthraquinone  with 
formation  of  9  :  lO-dihydroxy-9  :  10-diethyldihydroanthracene.  A 
further  study  of  this  reaction  has  shown  that  when  the  magnesium 
ethyl  bromide  is  in  excess,  dihydroxydiethyldihydroanthracene  is 
formed,  but  that  when  the  anthraquinone  is  in  excess,  ethyloxanthranol 
is  produced. 

9  :  lO-Dihydroxy-9  : 10-diethyldihydroanthracene  hasm.  p.  172°,  and 
its  di7nethyl  ethei\  m.  p.  178°;  the  diethyl  ether  has  also  been 
prepated.  When  the  compound  is  treated  with  acetyl  chloride, 
a  cream-coloured  substance,  C^^gH^^^'  ^-  P-  135-5 — 136°,  is  produced 
which  crystallises  in  needles  and  dissolves  in  methyl  alcohol  to  form  a 
solution  with  a  blue  fluorescence.  By  the  action  of  zinc  dust  and 
glacial  acetic  acid,  the  dihydroxy-compound  is  converted  into  diethyl- 
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anthracene.  Wlien  the  compound  is  heated  with  dilute  hydrochloric 
acid,  a  mixture  of  two  isomeric  substances,  Cg^Hg^O,  is  obtained.     One 

of  these  compounds,  probably  ^CHMe:C<^«g4>CEtVo,  m.  p.  161°, 

forms  yellow,  rhombic  plates,  and  the  other,  possibly 

(cHMeEfC^^c)/,, 

m.  p.  226°,  crystallises  in  yellow  prisms,  and  gives  fluorescent  solutions. 
These  substances  are  also  formed  as  by-products  in  the  preparation  of 
9  :  lO-dihydroxy-9  :  10-diethyldihydroanthracene.  E.  G. 

Synthesis  of  Butein.  A.  Goschke  and  J.  Tambor  (Ber.,  1911, 
44,  3502 — 3505). — The  authors  will  describe  shortly  a  method  of 
synthesising  polyhydroxychalkones.  Amongst  others,  butein  (Perkin 
and  Hummel,  Trans.,  1904,  86,  1459)  has  been  obtained  by  treating  a 
boiling  alcoholic  solution  of  equal  molecular  quantities  of  proto- 
catechualdehyde  and  resacetophenon©  with  50%  potassium  hydroxide. 
The  product,  which  is  obtained  by  acidification  and  purified  through 
the  tetra-acetyl  derivative,  is  shown  to  be  identical  with  natural 
butein  by  direct  comparison.     The  4' :  5' -methylene  ether, 

CeH3(OH)2-CO-CH:CH-C,H3<^>CH„ 

m.  p.  185°,  yellow  needles,  prepared  in  a  similar  manner  from 
piperonal  and  resacetophenone,  yields  2  :  i-dimethoxy-4:'  :  b'-'Hoxy- 
methylenechalkone,  m.  p.  168°,  by  treatment  with  warm  methyl  sulphate 
and  50%  potassium  hy<iroxide.  C.  S. 

a-MoDypnopinacolin.  Maurice  Delacre  (i5tt/^.  Soc.  chim.f  1911, 
[iv],  9,  1024 — 1025). — In  this  preliminary  communication  it  is  shown 
that  dehydrodypnopinacolin,  C32H24O,  can  be  obtained  by  the  oxida- 
tion of  a-tsodypnopinacolin,  CggHge^*  with  bromine  (compare  Abstr., 
1896,  i,  662).  Oxidation  with  chromic  acid  in  acetic  acid  gives 
rise  to  dehydrodypnopinacone,  CggHggOg.  The  latter  by  dehydration 
furnishes  dehydrodypnopinacolin,  and  this  on  treatment  with  sodium 
amalgam  gives  a  substance,  CggHggO,  isomeric  with  dypnopinacolin, 
but  which  behaves  as  an  alcohol,  and  with  acetyl  chloride  gives  a 
hydrocarbon,  which  may  be  isodypnopinacolene  (da  Costa,  Th^se,  1911). 

T.  A.  H. 

Cholesterol.  III.  Leo  Tschugaeff  and  P.  Koch  (Annalen,  1911, 
385,  352—358.  Compare  Abstr.,  1910,  i,  734).— Recently  several 
investigations  of  the  behaviour  of  cholesterol  and  its  immediate 
derivatives  towards  ozone  (Molinari  and  Fenaroli,  Abstr.,  1908,  i, 
882;  Doree,  Trans.,  1909,  95.  638;  Diels  and  Abderhalden,  Abstr., 
1904,  i,  880  ;  Diels,  ibid.,  i,  728)  have  thrown  doubt  on  the  usually 
accepted  view  that  the  molecule  of  cholesterol  contains  only  one 
ethylenic  linking.  The  authors,  therefore,  have  determined  the 
molecular  refractions  of  cholesterol,  cholestane,  cholestene,  a-chol- 
esterylene,     methyl    cholesterylxanthate,    and    methyl    dihydrochol- 
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esterylxanthate  in  benzene,  land  have  obtained  values  which  agree 
closely  with  those  calculated  on  tlie  assumption  that  only  one 
ordinary  ethylenic  linking  is  present  in  the  molecule  of  cholesterol. 

C.  S. 


Synthesis  of  aa-Diaryl  Substituted  Arabitol,  Carl  Paal  and 
Max  Kinscher  {Ber.,  1911.  43,  3543—3555.  Compare  Abstr.,  1906, 
i,  802). — On  treatment  of  triacetyl-^arabonolactone  with  magnesium 
phenyl  bromide  and  decomposition  of  the  product  with  dilute  acids, 
aa-dipheD}  1-Z-arabitol  is  obtained.  In  a  similar  manner,  aa-di-/>-tolyl- 
and  aa-dibenzyl-arabitols  have  been  prepared. 

On   benzoylation    of    diphenylarabitol,  which    is    strongly    dextro- 
rotatory, an  inactive  tetrabenzoyl  derivative  is  obtained, 
HO-CPh2-[CH(OBz)]3-CH2-0-COPh. 

Diphenylarabitol  is  converted  on  oxidation  into  benzophenone  and 
aliphatic  compounds,  of  which  only  mesotartaric  acid  could  be  isolated. 
Dilute  nitric  and  other  mineral  acids  eliminate  water,  forming 

anhydrodiphenyl  - 1  -  arabitol,     C^^H^gO^. 

, 0 :  This    does  not    react    with    aldehyde    or 

I  H       OH     j  ketone    reagents,     and    when     oxidised 

CPhg'C C C'CHg'OH     with     potassium     permanganate     yields 

OH    H      H  an  acid,  Cj^HjgOg,  without   the   elimin- 

(I.)  ation    of  the    phenyl    groups    as    benzo- 

phenone. 

j 0 Accordingly,  constitution  (I),  namely, 

I         H       OH  3  :  i-dihydroxy-2  :  2  -  diphenyl  -  5  -  methyl- 

CPhg'C C C — COgH        oltetrahydrofuran,    is    assigned    to    the 

OH  H      OH  anhydro-compound,    whilst    the   acid    is 

(II.)  3:4:5-  trihydroxy  -2:2-  diphenyltetra- 

hydro/uran-5-carboxylic  acid  (constitution  II). 

On  rearrangement  this  acid  will  form  an  a-ketonic  acid, 
OH-CPh2-CH(OH)-CH(OH)-CO-C02H, 
as  witnessed  by  the  formation  of  a  dark  red,  oily  hydrazone  or  osazone 
on  treatment  with  phenyl  hydrazine. 

Triacetyl-l-arabonolactone  forms  large,  transparent,  well-formed, 
prismatic  crystals  with  many  faces,  m.  p.  52 — 54°,  [aj^'^  -60-45°. 

aa- Diphenyt-\-arabitol  separates  in  small,  colourless,  ilat  needles, 
grouped  concentrically,  m.  p.  171°,  [ajo  -t-85'6°. 

PySe-Tetrabenzoyl-aa-diphenylai-abitol  crystallises  in  colourless,  silky, 
glistening  needles,  m.  p.  181 — 182°,  which  are  optically  inactive. 

Anhydrodiphenylarabitol  crystallises  in  transparent,  large,  thin  plates, 
m.  p.  172—174°,  [a]^  -114-8°. 

3:4:  b- Trihydroxy -'2,  :  2  -diphenyltetrahydrofuran-6-carboxyliG  acid 
forms  short,  stunted  needles,  which  sinter  at  111°,  m.  p.  117°, 
[a]ll  +201-7°. 

aa- Bi-^-tolyl-l-arabitol  crystallises  in  small,  glass-like,  colourless,  flat 
prisms  with  oblique  end  faces,  in  renniform  aggregates.  It  has  a 
faint  aromatic  odour,  m.  p.  186—187°,  [a]J>^  +71-62°. 

aa  DibenzylA-arabitol  forms  transparent,  colourless  needles,  m.  p. 
156—157°,  [aY^  +31-5°.  E.  F.  A. 
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The  PolymorphiBm  of  a//oCinnamic  Acid.  Julius  Meyer 
{ZeiUch.  KlektrocJiem..,  1911,  17,  976— 984).— A  more  detailed  account 
of  results  already  published  (compare  Abstr.,  1911,  i,  975). 

T.  S.  P. 

Acylated  Salicylic  Acids.  Alfred  Einhorn,  Leo  Rothlauf, 
and  Rudolf  Skuffekt  {Btr.,  1911,  44,  3309— 3313}.— Contrary  to 
the  experience  of  Lfissar  Cohn  and  Lowen^tein  (Ab-tr.,  1908,  i,  984), 
Einhorn  and  Seuffert  find  that  benzoylsalicylic  acid  [o-benzoyloxy- 
benzoic  acid]  may  be  readily  prepared  by  the  interaction  of  benzoyl 
chloride  and  salicylic  acid  in  pyridine  solution  or  by  the  action  of 
benzoyl  chloride  on  sodium  salicylate.  It  crystallises  in  needles, 
m.  p.  132°.  The  sodium  salt  was  alno  analysed.  The  pyridine  method 
was  also  found  available  for  the  preparation  of  o-i«ovaleiyloxybenzoic 
acid,  m.  p.  95°,  and  of  o-cinnamoyloxybenzoic  acid,  m.  p.  150 — 152°. 

Einhorn  and  Rothlauf  have  prepared  othymylcarhonaiohenzoic  acidj 
CgHsMePr-O-CO-O-CgH^-COgH,  m.  p.  118°,  by  the  action  of  thymol- 
carbonyl  chloride  on  salicylic  acid  and  dimethylaniline  in  benzene 
solution,  and  o-menthylccirbonatohenzoic  acidy 

C6H9MePr-0-CO-0-06H4*C02H, 
m.  p.  1215°,  by  mixing  sodium  salicylate  and  menthylcarbonyl  chloride 
in  acetone  solution. 

None  of  these  compounds  gives  a  coloration  with  ferric  chloride. 

H.  W. 

a-Chloro-/3-phenyl-lactic  Acid  and  Phenylacetaldehyde. 
Berthold  Rassow  and  Fritz  Burmeister  (J.  pr.  CJiem.,  1911,  [ii],  84, 
473 — 489). — By  passing  carbon  dioxide  into  an  aqueous  solution  of 
potassium  hypochlorite  and  potassium  cinnamate  and  subsequently 
acidifying,  the  authors  obtain  crystallised  a-chloro-/8-phenyl-lactic  acid 
without  a  trace  of  oily  by-product  (compare  Erlenmeyer  and  Lipp, 
Abstr.,  1883,  992).  The  hydrated  acid  containing  HgO  has  m.  p. 
56 — 57°.  By  keeping  over  sulphuric  acid,  it  changes  to  a  labile, 
anhydrous  acid,  m.  p.  86^,  which  in  time  is  converted  into  a  stable 
modification,  m.  p.  102 — 103°  ;  the  last  is  also  obtained  by  repeatedly 
crystallising  the  hydrated  acid  from  dry  chloroform.  The  ammonium 
salt,  m.  p.  185°  (decomp.),  and  the  aniline  salt,  m.  p.  82°,  are  described. 
Phenylacetaldehyde  is  best  obtained  by  neutralising  an  aqueous  solu- 
tion of  a-chloro-/^-phenyl-lactic  acid  with  sodium  hydroxide  and  subse- 
quently heating  ;  it  resinifies  by  keeping,  and  yields  a  crystalline 
substance,  C7H7O,  m.  p.  148°.  C.  S. 

The  Anhydride  of  Mandelic  Acid.  Karl  Stutz  {B&i\,  1911, 
44,  3485—3487.  Compare  Biedermann,  Abstr.,  1892,  473  ;  Bischofl: 
and  Walden,  Abstr.,  1894,  i,  525  ;  Staudinger,  Abstr.,  1911,  i,  308). 
— The  vitreous  amorphous  anhydride  of  mandelic  acid  can  also  be 
obtained  by  heating  the  acid  with  a  little  sulphuric  or  hydrochloric 
acid  in  the  steam-oven ;  obtained  thus,  it  is  soluble  in  ether,  but 
insoluble  in  cold  water  and  sodium  hydrogen  carbonate  solution. 

Although  analysis  and  the  equivalent  weight  indicate  the  formula 
CggHggOg,  the  fact  that  the  action  of  ammonia  yields  a  larger  quantity 
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of  the  amide  than  this  formula  would  indicate  leads  the  author  to  the 
opinion  that  either  mandelic  acid  gives,  like  salicylic  acid,  several 
anhydrides,  of  which  the  vitreous  substance  is  a  mixture,  or  that  the 
vitreous  product  represents  the  lactide,  CgHgOj,  which,  on  account  of 
its  amorphous  nature,  has  not  yet  been  obtained  free  from  water. 

D.  F.  T. 

Additive  Products  of  Derivatives  of  Trinitrobenzene  with 
Some  Nitrogenous  Aromatic  Substances.  Roberto  Ciusa  and 
L.  Yecchiotti  {Atti  E.  Accad.  Lincei,  1911,  [v],  20,  ii,  377 — 383. 
Compare  Abstr.,  1911,  i,  810;  Sudborough  and  Beard,  Trans.,  1910, 
97,  773  J  Ciusa  and  Agostinelli,  Abstr.,  1907,  i,  553  ;  Ciusa,  Abstr., 
1906,  i,  962). — In  addition  to  the  additive  products  with  picryl 
chloride  formerly  described,  other  compounds  have  now  been  prepared. 
Benzaldehyde-/?-nitrophenylbydrazone  and  picryl  chloride  form  a  com- 
pound, CHPh:N-NH-C6H4-N02,2C6H2(N02)8Cl,  which  crystallises  in 
carmine-red  needles,  m.  p.  132°.  The  compound  of  benzaldehyde- 
phenylmethylhydrazone  and  picryl  chloride, 

CHPh:N-NMePh,2C6H2(N02)3Cl, 
crystallises  in  dark  red  needles,  m.  p.  65°.     The  compound  of  cinnam- 
aldehydephenylhydrazone    and    picryl  chloride    has    m.   p.    122 — 123° 
(formerly   given   incorrectly  by  printer's    error).     The    compound    of 
m-nitrobenzaldehydephenylhydrazone  and  picryl  chloride, 

N02-C6H4-CH:N-NHPh,C,H2(N02)8Cl, 
forms  dark  red  needles,  m.  p.  98°.     The  compound  of  piperonaldehyde- 
phenylmethylhydrazone  and  picryl  chloride, 

CH2:02:C6K3-CH-N:NMePh,C6H2(N02)3Cl, 
crystallises  in  black  needles  with  a  violet  lustre,  and  has  m.  p.  1 15°. 

The  compound  of  benzaldehydephenylhydrazone  with  trinitrotoluene, 
CHPh:N-NHPh,2C6H2Me{N02;':   forms  dark  red  needles,  m.  p.  84°. 

The  compound  of  benzaldehydephenylhydrazone  and  trinitrophenol, 
CHPh:N-NHPh,2CgH2(N02)3-OH,  cr^^stallises  in  violet-black  needles, 
m.  p.  117°. 

The  compound  of  o-nitrobenzaldehydephenylhydrazone  with  trinitro- 
benzene, ISr02-C6H4-CH:N-NHPh,CgH3(N02)3,  crystallises  in  dark  red 
needles,  m.  p.  132°. 

The  compound  of  benzaldehydephenyl-jo-tolylhydrazone  with  trinitro- 
benzene, CHPh'N:NH-C6H4-Me,2CeH3(N02)3,  forms  lustrous,  black 
scales,  m.  p.  142°. 

The  compound  of  cinnamaldehydephenylhydrazone  and  trinitro- 
benzene, Cj5Hi4N2,2CgH.3(N02)3,  crystallises  in  reddish-brown  needles, 
m.  p.  167°. 

The  compound  of  m-nitrobenzaldehydephenylhydrazone  with  trinitro- 
benzene, N02-CgH4-CH:iS[-NHPh,C6H3(N02)3,  forms  dark  red  needles, 
m.  p.  136°. 

The  compound  of  m-nitrobenzaldehydephenylhydrazone  and  trinitro- 
toluene, NO,-CgH4-CH:N-NHPh,C6H2{N02)3Me,  crystallises  in  red 
needles,  m.  p!"  105—106°. 

The  compound  of  p-nitrobenzaldehydephenylhydrazone  and  trinitro- 
benzene, N02-C6H4-CH:N-NHPh,C6H3(N02)3,  forms  dark  red,  lustrous 
scales,  m.  p.  144°. 
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The  compound  of  anisaldehydephenylhydrazone  with  trinitrobenzene, 
OMe-C6H4'CH:N»NHPb,C«H8(N02)3,  crystallises  in  reddish-brown 
scales,  m.  \\  1KJ°. 

The  compound  of  piperoualdehydephenylhydrazone  and  trinitro- 
benzene, CH2:02:C«H8-CH:N-NHPh,C^.H8(N02)8,  crystallises  in  almost 
black  needles  with  a  violet  lustre,  and  has  m.  p.  147°. 

The  compound  of  benzaklehyde-jo-nitrophenylhydrazone  and  trinitro- 
benzene, CHPh:N-NH-C,5H4-N()2,CgH3(N02)3,  forms  red  needles,  m.  p. 
164—165° 

Additive  compounds  of  a  very  unstable  kind  were  also  obtained 
with  trinitrophenol  and  benzaldehydephenylmethylhydrazone,  piperon- 
aldehydephenylmethylhydrazone,  and  m-nitrobenzaldehydephenyl- 
methylhydrazone,  as  well  as  from  ?n-nitrobeDzaldehydemethylhydrazone 
and  picryl  chloride.  R.  V.  S. 

Derivatives  of  c?/cZoPentanone.  Marcel  Godchot  and  Felix 
Taboury  (Compt.  read.,  1911,  153,  1010 — 1011.  Compare  Abstr., 
1911,  i,  385). — The  ketone  prepared  by  the  catalytic  bydrogenation  of 
cyc^opentanone  is  shown  to  be  a-c^/cZopentylcycZopentanone  by  the  fact 
that  on  reduction,  it  gives  a-cyclopantylcyclopeiitanol,  CjHg'CgHg'OH, 
needles,  m.  p.  20°,  b.  p.  125 — 120°/ 15  mm.  ;  the  phenylurethane  has 
m.  p.  88 — 89°.  This  substance  has  also  been  prepared  by  acting  on 
cyc/opentanone  with  sodium  ethoxide  and  reducing  the  resulting  com- 
pound with  alcohol  and  sodium  (Wallach,  Abstr.,  1896,  i,  572). 

W.  0.  W. 

Products  of  the  Dry  Distillation  of  Calcium  Pinate. 
Waldemar  Bonsdorff  {Ber.,  1911,  44,  3208 — 3210). — Calcium  pinate 
was  expected  to  yield  on  dry  distillation  a  cyclic  ketone, 

/CH\ CO 

CJiie2<         >CH2  I      . 

^CH^- CH2 

The  actual  product  wis  an  oil,  distilling  between  50°  and  100°/8  mm., 
which  formed  a  semicarbazone,  CgHj^ONg,  crystallising  in  colouiless 
plates,  and  yielded  an  unsaturated  ketone  on  decomposition,  probably 

\'isopropyle^i6-2-cyc\opentanoneiCM.Q^,i^<^         Att^-      This  is  a  trans- 

parent  oil,  b.  p.  69— 71°/8  mm.,  Df  0*9355,  n^  1-4666.         E.  F.  A. 

Fluorescence  in  the  />-Benzoquinone  Group.  M.  M.  Richter 
{Ber.j  1911,  44,  3469 — 3473). — When  chloraniland  potassium  cyanide 
react  in  solution  in  methyl  alcohol,  there  is  formed  the  potassium  salt 
of  "cyananilic"  acid,  OgO^NgKg;  the  same  substance  is  obtained  when 
chloranilic  acid  is  used  instead  of  chloranil.  These  methods  of  pre- 
paration, together  with  the  properties,  show  the  free  acid  substance  to  be 
2  :5dicyano-3  :  Q-dihydroxy-^benzoquinone.  It  is  a  brown  solid,  which 
does  not  crystallise  well,  and  contains  two  firmly  attached  molecules  of 
water  of  crystallisation;  on  heating,  it  carbonises  without  melting. 
It  is  a  strong  acid,  and  has  a  feeble  quinone-like  odour.  Towards 
reducing  and  hydrolytic  agents  it  is  surprisingly  stable.  It  is  sparingly 
soluble  in  most  solvents,  but  all  the  solutions  show  a  strong  fluores- 
cence, the  colour  of  which  varies  with  the  solvent.     This  fluorescence 
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(the  first  case  with  a  /;-beDzoquinone  derivative)  leads  the  author  to 
prefer  the  peroxide  to  the  diketone  structure  for  this  compound  (com- 
pare Kauffmann,  Abstr.,  1907,  ii,  215).  The  amw,onium  salt,  which 
exhibits  a  more  beautiful  fluorescence  than  the  other  ?alts,  is  precipi- 
tated from  solution  by  concentrated  ammonia  solution  as  a  dark  brown, 
amorphous  powder  ;  the  silver  salt  is  also  brown. 

Monocbloro-,  2  : 5-dichloro-,  and  trichloro-/?-benzoquinone  also  react 
with  potassium  cyanide,  yielding  intensely  fluorescent  solutioos  ;  the 
product  from  the  last-named  is  probably  identical  with  cyananilic 
acid.  D.  F.  T. 

Phenanthrene  Series.  XXXII.  Transition  from  the 
Phenanthraquinone  to  the  Phenanthrene  Series.  Julius 
Schmidt  and  Eberhard  Sauer  {Ber.y  1911,  44,  3241 — 3255.  Com- 
pare Abstr.,  1911,  i,  626). — When  reduced  with  phosphorus  and  fuming 
hydriodic  acid  at  140°,  3-nitrophenanthraquinone  yields  two  isomeric 
^-aminophenanthrene  hydriodides,  of  which  the  less  soluble  modification 
forms  lustrous,  rhombohedial  crystals,  m.  p.  140°,  whilst  the  more 
soluble  isomeride,  which  forms  the  main  product,  crystallises  in  slender, 
white  needles,  m.  p.  244 — 245°.  Both  isomerides  on  treatment  with 
aqueous  sodium  hydroxide  yield  the  same  3-aminopheDanthrene,  m.  p. 
87°  (Werner,  Abstr.,  1902,  i,  437). 

2:9:  \0-Trichlorophenanthrene,  prepared  by  heating  phenanthra- 
quinone with  phosphorus  pentachloride  at  200°,  crystallises  in  white 
needles,  m.  p.  144 — 145°,  and  on  oxidation  with  chromium  trioxide  in 
aqueous  acetic  acid  solution  yields  '2-chlorophenanthraquinone.  This 
forms  yellowish-red  needles,  m.  p.  252 — 253°,  and  reacts  with 
o-phenylenediamine    hydrochloride     in     alcoholic    solution,    yielding 

C  H  CI*  CIN 
9-chlorophenanthraphenazinej    ^^^ I  i^CgH^,       crystallising      in 

white  leaflets,  m.  p.  238°;  the''  oxime,  G^JIfi^'NCl,  m.  p.  170—175°, 

and  semicarhazone,  Q^^Ii.^fi^fi\  slender,  pale  yellow  needles,  m.  p. 

220°,  are  described. 

CIN'OO 
^•Ghloro-?>-hydroicyphenanthrairiazine,  ^ifi^^^<^)^,^  -L^   or 

prepared  by  the  interaction  of  the  preceding  oxime  and  semicarbazide 
hydrochloride  in  alcoholic  solution,  has  m.  p.  288°  (decomp.). 

2-Chlorophenanthraquinone  is  oxidised  by  potassium  dichromate  and 
dilute  sulphuric  acid  to  4-chlorodiphenic  acid  (Schmidt  and  Schall, 
Abstr.,  1907  i,  26),  which  forms  a  silver  salt,  m.  p.  270°  (decomp.). 
When  boiled  with  fuming  nitric  acid,  it  yields  %chlorodinitrophenan- 
,,  .  NO.-C.HnCl-CO 
thraqmnone,  -vtq    A Vr Aq»  which  forms  lustrous,  yellow   crystals, 

m.  p.  274°,  and  is  oxidised  by  potassium  dichromate  and  sulphuric 
acid  to  2'Chlorodinitrodiphenic  acid,  Ci^H^OgNgCl,  m.  p.  269°. 

NO  'C  H  Cl'CIN 
2-Chlorodimtrophenanthraphenazinef    ^J^X^jJ X* vr^^^6^4'    P^^" 

pared  from  2-chlorodiuitrophenanthraquinone  and  o-phenylenediamine 

d  2 
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hydrochloride  in  alcoholic  solution,  forms  a  white,  crystalline  powder, 
ni.  p.  357° 

The  interaction  of  9 : 9-dichloro-lO-phenanthrone  (Schmidt  and 
Lumpp,  Abstr.,  1909,  i,  34)  or  O-chloro-lO-hydroxyphenanthrene  and 
alcoholic      potassium     sulphide     yields      di-9-h^droxi/-lO-pItenanthryl 

sulphide,  ^6^4^cloU\^^  2^*  '^^^^  forms  a  light  brown,  crystal- 
line powder,  m.  p.  223 — 224°  (decomp.) ;  the  dibenzoyl  derivative  has 
m.  p.  262—263°  F.  B. 

The  Methyl-1  :2-benzanthraquinone  Group.  I.  Roland 
ScHOLL  and  Walter  Tritsch  {Monatsh.,  1911,  32,  9^7—1018.  Com- 
pare Bally  and  Scholl,  Abstr.,  1911,  i,  676,  1097).— The  authors 
have  attempted  with  partial  success  to  extend  the  .anthraflavone  and 
pyranthrone  syntheses  to  the  above  group  (compare  Scholl,  Abstr., 
1910,1,271). 

"I'-Methyl-a  iiapkthoylhenzoic  acid  and  the  ^:'-m&thyl  isomeride  were 
obtained  by  the  action  of  phthalic  anhydride  and  aluminium  chloride 
on  2-  and  1-melhylnaphthalene  respectively;  the  former  product  has 
m.  p.  190—191°,  and  the  latter  167—169°. 

The  latter  substance  (formula  I),  on  reduction  with  zinc  and  acetic 
acid,  yields  the  lactone  of  u)-hjdroxy-o)-4:'-methyl-a-7iaphthyl-o-toluic 
acid,  m.  p.  163 — 164°.  On  the  other  hand,  reduction  by  sodium 
hydroxide  and  zinc  dust  gives  m-^'-methyl-a-naphthyl-o-toluic  acidj  a 
white,  crystalline  substance,  m.  p.  183 — 184°;  the  ammonium  salt, 
unlike  that  of  the  parent  ketonic  acid,  is  easily  soluble  in  water. 
The  ammonium  f^alt  of  the  ketonic  acid,  when  heated  with  strong 
sulphuric  acid,  condenses  to  5  -  methyl  -1:2-  henzanthraquinone 
(formula  11).  consisting  of  yellow  needles,  m.  p.  176 — 177°.  By 
heating  the  last  with  alkali  and  a  little  anhydrous  sodium  acetate, 
simultaneous  oxidation  and  condensation  occur,  with  formation  of 
\  :2:\'  •.2'-dihemaiithrafiavone  (forujula  III);  this  gives  orange-red 
crystals  from  nitrobenzene  ;  with  alkali  and  sodium  hyposulphite  it 
gives  a  vat  which  dyes  unmordanted  cotton  yellow. 

By  careful  nitration  of  3-methyl-l  :  2-benzanthraquiDOue,  there  is 
obtained     \-nitro-b-methyl-\ '.2-henzanthraquinone   in    yellowish-brown 

crystals,    m.    p.   248—251°       Bromina- 
y/\^  tion    produces    ^-bromomethyl-i  :  2-benz- 

aiithraquinone,  yellowish-green  crystals, 
m.  p.  219—221°,  which  by  methyl- 
alcoholic  potash  is  also  condensed  to 
dibenzanthraflavone  (see  above).  Fur- 
ther bromination  gives  rise  to  a  penta- 
bromo-b- methyl -I  :  2-dibenzanthraquin- 
one.  Careful  nitration  of  the  mono- 
bromo-compound  yields  \-niiro-6-bromo- 
methyl-1  :  2  -  benzanthra^uinone,  m.  p. 
215— 225°  (decomp.). 

If  l-nitro-5-methyl-l  :  2-benzanthra- 
quinone  be  reduced  by  phenylhydr- 
azine  there  is  formed  Q-hydroxy-i-m^thyl- 
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dihydroindoloanthrene  (formula  lY) ;  this  substance,  which  is 
greeo,  yields  brown  solutions.  Air  oxidises  these  solutions,  giving 
a  violet-brown  precipitate  of  A:-methylindoloanthrone,  which  remains 
unmelted  even  at  360°.  The  last  substance  resembles  benzoquinone 
in  its  behaviour  as  an  oxidising  agent,  for  example,  towards  phenyl- 
hydrazine  and  sulphurous  acid.  In  certain  aqueous  solvents  two 
molecules  combine  with  one  molecule  of  water  to  form  a  black 
substance,  CggHg^OgNg. 
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Determination  of  Unsaturation  in  Hydroaromatic  Sub- 
stances. IsiDOR  J.  Klimont  and  Wilhelm  Neumann  {Chem.  Zentr., 
1911,  82,  ii,  953  ;  from  Pharm.  Post,  44,  587— 588).— A  decigram  of 
the  terpene  is  dissolved  in  chloroform,  and  a  known  volume  of  an 
aqueous  solution  of  potassium  bromate  (1  mol.)  and  potassium 
bromide  (5  mols.)  is  added,  followed  by  sulphuric  acid  (50%). 
Potassium  iodide  is  added  in  known  excess,  and  the  iodine  liberated  is 
titrated.  T.  A.  H. 

Catalytic  Reactions  at  High  Pressures  and  Temperatures. 
XXIV.  Hydrogenation  of  the  Terpen es.  Wladimir  Ipatieff 
and  G.  Balatschinsky  {Ber.,  1911,  44,  3461— 3466).— The  experi- 
ments were  carried  out  with  nickel  oxide  as  catalyst,  the  iuiti;il 
pressure  of  the  hydrogen  being  100 — 130  atmospheres. 

In  the  hydrogenation  of  the  terpene  ketones  the  double  linkings 
add  on  hydrogen  at  220 — 240°,  irrespective  of  whether  they  are 
situated  in  the  nucleus  or  in  the  side-chain.  The  reduction  of  ihe 
carbonyl  group  takes  place  at  260 — 280° ;  in  the  menthol  series  the 
temperature  must  not  exceed  260°,  otherwise  menthane  is  formed. 
The  optical  rotation  of  the  compounds  produced  is  all  the  greater  the 
lower  the  temperature  of  hydrogenation. 

The  above  conclusions  are  drawn  from  the  following  experiments : 
at  280°,  carvone  gives  carvomenthol,  from  which  a  mixture  of  two 
menthenes  was  obtained  by  loss  of  water  in  the  pressure  apparatus  at 
365°,  with  alumina  as  the  catalyst.  At  220°  and  240°,  carvomenthone 
was  formed  from  carvone,  the  specific  rotation  of  the  product  being 
greater  at  220°  than  at  240°.  At  280°  pulegone  gives  menthane, 
but  at  220 — 240°  menthone  is  produced.  At  250°,  menthone  gives 
menthol  on  prolonged  hydrogenisation.  Thymol  gives  i-menthol  at 
260°,  m.  p.  9°,  D20  0-8970,  no  1-45659.  T.  S.  P. 

Action  of  Nitrosyl  Chloride  on  the  Essential  Oil  of 
Bupleurum  fructicosum.  Nitroso-chlorides.  Derivatives  and 
Decomposition  Products.  Dihydrocuminaldehyde.  III.  Luiqi 
Francesconi  and  E.  Sernagiotto  {Atti  R.  Accad.  Lincei,  1911,  [v],  20, 
ii,  388— 392.2LCompare  Abstr.,   1911,  i,   1000).— When  the  nitroso- 
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chloride  previously  described  is  warmed  with  25%  acetic  acid  a 
vigorous  decomposition  occurs,  accomj^anied  by  the  evolution  of  gas, 
chiefly  hydrogen  chloride.  When  the  product  is  distilled  with  steam 
the  non-volatile  portion  is  a  nitrogenous  suhsf.ance,  m.  p.  68°.  The 
part  volatile  with  ateaui  is  an  oil,  a  portion  of  which  readily  yields  a 
bisulphite  compound,  and  behaves  in  other  respects  as  an  aldehyde. 
On  oxidation  with  silver  oxide,  it  yields  cuminic  acid,  and  is  regarded 
by  the  authors  as  a  dihydrocuminaldehgde.  It  has  the  formula 
C,oH,40,  b.  p.  136—140715  mm.,  D^3  0-9825,  n„  1-5280— 1-5305, 
and  is  dextrorotatory.  The  semicarhazone  crystallises  in  silvery 
laminae,  m.  p.  197 — 198°.  The  aldazine,  {C-^qH.^^^)2,  forms  yellow 
plates,  m.  p.  Ill — 112°.  The  pheni/lhydrazone,  Cj^^HgoNg,  has  m.  p. 
123 — 126°.  The  ^-bromopheni/lhi/drazonet  CjgHjgNgBr,  crystallises  in 
pale  yellow  laminae,  m.  p.  127 — 129°.  The  semicarbazone  and 
especially  the  two  hydrazones  are  phototropic,  and  all  the  compounds 
mentioned  are  dextrorotatory.  R.  V.  S. 

Essential  Oil  of  Litsea  odorifera  Leaves.  Pieter  van 
RoMBCROH  {Proc.K.Akad,  Wetensch.  Amsterdam^  1911,  14,  325 — 327). — 
The  oil,  known  as"  trawas  oil  "  in  Java,  has  D''  0-836— 0846,  a^  -  10' 
to  -7°  in  a  20  cm.  tube,  and  boils  mostly  at  120 — 125°/10  mm. 
pressure  or  at  233°/760  mm. ;  it  is  pale  yellow  and  possesses  a  dis- 
agreeable odour. 

The  oil  contains  Z-methyl-7i-nonylcarbinol,  ao  —  5°40'  (compare  Power 
and  Lees,  Trans ,  1902,  81,  1593),  \-undecenyl  alcohol^ 

CH2:CH-[CH2]7-CHMe-OH, 
D^o  0-835,  b.  p.  233°,  a„-5°10',  and  undecencme,  CH2:CH-[CH2]7-COMe, 
m.  p.  -  7°,  b.  p.  235°,  D"-'' 0-848,  MR  =  52-47  (calc.  for  CnHgoO  =  52-51), 
which  yields  a  semicarbazone ^  m.  p.  116°,  and  a  dibromide,  b.  p. 
204°/15  mm.  From  the  latter  the  unsaturated  ketone  can  be  recovered 
by  treatment  with  zinc  dust  and  alcohol.  T.  A.  H. 

Essential  Oil  of  Santolina  chamsecyparissus.  III.  Formula 
of  Santolinenone,  Cj^H^gO.  Luigi  Francesconi  and  P.  Scarafia 
(Aiti  R.  Accad.  Liiicei,  1911,  [v],  20,  ii,  383—387..  Compare  Abstr., 
1911,  i,  1001). — The  authors  discuss  the  constitution  of  the  ketone, 
CiqHj^O,  obtained  from  this  essential  oil,  and  assign  to  it  the  formula 
of  A'  "-menthene-2-oiie.  R.  V.  S. 


Fresh  Dammar  Resin  from  Central  Borneo.  Em.  Gottlieb 
(Arch.  Pharm.,  1911,  249,  701— 705).— This  variety  of  dammar  is 
known  in  Borneo  as  "  Dammar  Daging,"  and  is  possibly  derived  from 
Retinodendron  Rassak.  The  figures  in  brackets  give  the  percentage  of 
the  material  dissolved  by  the  solvents  named  :  alcohol  (82),  methyl 
alcohol  (70),  acetone  (60),  chloroform  (18).  The  resin  had  the 
following  constants :  acid  number,  direct,  1400 — 142*0,  indirect, 
148-4—151-2;  saponification  value,  cold,  159-6  —  162-4,  hot, 
163-5- 165-2. 
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The  portion  soluble  in  ether  yielded  in  turn  to  (a)  sodium  carbonate 
solution  {\%),  (laying olic  acid,  O^^^fi^,  m.  p.  170°,  and  {b)  potassium 
hydroxide  solution  (1%),  digingolic  acid,  CjgHggOg,  m.  p.  125 — 126°. 
The  residue,  freed  from  ether,  yielded  on  steam  distillation  an  essential 
oil  and  dagingoresen,  CggHggO.  The  two  acids  and  the  resen  give 
phytosterol-like  colour  reactions  with  the  usual  reagents.     T.  A.  H. 

Recent  Fossil  Dammar  Resin  from  Central  Borneo.  Em. 
Gottlieb  {Arch.  Fharm.,  1911,  249,  <05 — 710). — The  following  figures 
give  the  percentage  solubilities  of  the  resin  in  the  solvents  named  : 
ether  (65),  acetone  (40),  turpentine  oil  (35),  alcohol  (28). 

The  portion  soluble  in  ether  yielded  to  [a)  ammonium  carbonate 
solution  (1%),  a  resin  acid,  CigH^gO^,  m.  p.  135°,  (b)  sodium  carbonate 
solution  (1%),  a  resin  acid,  Cj^Hg^^Og,  m.  p.  103 — 105°,  (c)  potassium 
hydroxide  solution  (1%),  a  resin  acid,  G^^^^^O^,  m.  p.  120 — 122°,  and 
the  residue  on  steam  distillation  furnished  essential  oil  and  an  impure 
resen. 

The  portion  insoluble  in  ether  was  dissolved,  in  part,  on  further 
addition  of  alcohol,  and  from  this,  by  means  of  potassium  hydroxide 
solution,  a  substance,  CJ2H22O,  was  obtained,  leaving  a  resen,  052^22^2- 
The  three  acids  and  the  resene  all  gave  phytosterol-like  colour  reactions. 
The  resin  contained  a  bassorin-like  substance.  T.  A.  H. 

Decomposition  of  Gynooardin  by  the  Enzyme  of  the  Leaves 
of  Pangium  edule.  Anne  W.  K.  de  Jong  {Eec.  trav.  chim.,  1911, 
30,  220 — 221). — Gynocardin  is  decomposed  at  the  ordinary  tempera- 
ture by  the  enzyme,  giving  dextrose  and  a.  compound,  C^HgO^,  according 
to  the  equation:  C13H19O9N  + HgO^C^H^gO^ -f-HCN -fCetlgO^.  This 
substance,  CgHgO^,  is  a  diketone,  and  yields  a  phenylhydrazone,  which 
decomposes  at  177°. 

If  the  fermentation  takes  place  in  a  closed  vessel,  and  the  quantities 
of  hydrogen  cyanide  and  the  diketone  formed  are  estimated  from  time 
to  time,  the  yields  are  a  maximum  after  four  hours,  and  then  they 
diminish  proportionately.  The  specific  rotatory  power  also  diminishes 
with  the  duration  of  the  reaction.  W.  G. 

Saponins.  Ernst  Winterstein  and  H.  Blau  [Zeitsch.  physiol. 
Chem.,  1911,  75,  410 — 442). — Saponin  prepared  from  Sapindus  utilis 
forms,  on  hydrolysis  with  sulphuric  acid,  laevulose,  arabinose,  and 
rhamnose ;  dextrose  and  galactose  do  not  appear  to  be  formed. 
Lsevulose  is  split  off  by  dilute  mineral  acids  at  low  temperatures,  and 
also  a  small  quantity  of  an  amorphous  product  which,  by  the  action  of 
stroni>er  acids  at  higher  temperatures,  produces  arabinose  and  rham- 
nose. This  amorphous  substance,  "  pentoside,"  still  belongs  to  the 
group  of  the  glucosides,  and  differs  from  saponin  by  being  insoluble 
in  water,  and  its  great  solubility  in  alcohol.  Its  decomposition  by 
strong  acids  into  arabinose  and  rhamnose  is  accompanied  by  the 
formation  of  a  crystalline  compound,  to  which  the  formula  CjgHggOg 
has  been  given.     This  is  the  true  sapogenin  ;  it  gives,  on  distillation 
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with  zinc  dust,  higher  hydrocarbons,  and  also  a  gas  which  consists 
partly  of  butylene. 

Sapogenin  forma  a  nionomethyl  and  monoacetyl  compound.  By 
acetylation  saponin  ia  greatly  affected  in  its  chemical  constitution  and 
physiological  action. 

Saponin  from  horse  chestnut  gives,  on  hydrolysis,  sapogenin, 
arabinose,  dextrose,  and  Isevulose.  H.  B.  H. 

The  Constitution  of  Xanthotoxin  and  its  Relationship  to 
Bergaptene.  Hermann  Thoms  [with  Hans  Preis]  (Ber.,  1911,44, 
3325 — 3332). — Two  crystalline  substances  have  been  isolated  from  the 
residue  left  after  the  steam  distillation  of  the  fruit  of  Fagara 
Xanthoxyloidea.  One  of  thes-e,  m.  p.  190 — 191°,  has  been  shown  to  be 
identical  with  bergapten  obtained  from  oil^of  bergamot.  The  second 
substance,  xanthotoxin,  CjgHgO^,  has  m.  p.  145 — 146°.  On  nitration 
in  acetic  acid  solution,  xanthotoxin  yields  nitroxanthotoxin,  CjgH^O^N, 

m.    p.    233°,  whilst,   when    treated     with 

OMe  methyl  iodide  in  methyl-alcoholic  alkaline 

/\  solution.it  becomes  transformed  into 7^i«i/i2//- 

(^jj/     ^*|        1'^  i         xanthotoxic   acid,    C-^^H^fi^'CO^H ,    m.   p. 

\CH*\/'CH^CH     114— 117°,  and  7we%/  methylxanthotoxate, 

m.  p.   44°.     When  fused  with   potassium 

hydroxide,  xanthotoxin  yields  pyrogallolcarboxylic  acid.     From  these 

experiments  the  annexed  formula  is    proposed.       A   pharmacological 

comparison  of  the  effect  of  xanthotoxin  and  bergapten  on  fishes  shows 

the  former  to  be  the  more  powerful  poison.  H.  W. 

Chlorophyll.  XVII.  Absorption  Spectra  of  the  Com- 
ponents and  of  the  Primary  Derivatives  of  Chlorophyll. 
EiCHARD  WiLLSTATTER,  ARTHUR  Stoll,  and  Max  Utzinger  (Aunalen, 
1911,  386,  156— 188).— The  absorption  spectra  of  the  following 
substances  in  ether  (0*03 — 0*04  gram  per  litre)  have  been  measured  : 
chlorophyll  a  andj6,  methylchlorophyllide  a  and  b,  phseophytina  and  b, 
methylphseophorbide  a  and  b,  phytochlorin  e  andy",  and  phytorhodin  g. 
The  authors  find  that  chemical  methods  are  more  sensitive  than 
spectrum  analysis  for  the  examination  of  chlorophyll  derivatives ; 
thus  the  presence  of  a  little  chlorophyll  a  in  chlorophyll  6,  or  vice 
versa,  cannot  be  detected  by  the  spectrometer,  neither  are  the  changes 
through  which  chlorophyll  passes  in  its  conversion  into  the  feebly 
basic  products  of  hydrolysis  betrayed  by  the  absorption  spectra ; 
phytochlorin  e  and  /  show  almost  identical  spectra  in  spite  of  their 
great  chemical  dissimilarity. 

The  absorption  spectra  of  chlorophyll  a  and  b  respectively  exhibit 
very  slight  differences  from  those  of  the  methylchlorophyllides  a  and  b. 
The  same  is  true  for  the  magnesium-free  derivatives  of  the  four 
substances,  namely,  the  phaiophytins  a  and  b  and  the  methylphseo- 
phorbides  a  and  b.  Willstatter  and  Benz's  crystallised  chlorophyll 
(Abstr.,  1908,  i,  199)  is  a  mixture  of  ethylchlorophyllides  a  and  b,  rich 
in  the  former. 

The  absorption  bands  in  the  spectrum  of  phytochlorin  e  show,  in 
intensity,  brc^adth,  and  position,  a  remarkable  similarity  to  those  in 
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the  spectrum  of  phseophytin  a\  also  the  comparatively  simple 
spectrum  of  phytorhodin  g  is  nearly  related  to  the  far  more  com- 
plicated spectrum  of  phseophytin  6,  or  of  methylpheeophorbide  h. 
These  similarities  are  very  remarkable  when  the  differences  in  the 
compositions  of  the  substances  are  considered.  The  absorption  spectra 
of  phytochlorin  e,  phytorhodin  g,  and  isochlorophyllins  a  and  h  (Abstr., 
191  l,i,659)in  dilute  methyl-alcoholic  potassium  hydroxide  are  described, 
and  the  constitutions  of  chlorophyll  derivatives  containing  potassium, 
zinc,  iron,  or  copper  in  place  of  the  magnesium  of  the  natural  product 
are  discussed.  C.  S. 

Chlorophyll.  XVIII.  Reduction  of  Chlorophyll.  Kichard 
WiLLSTATTBR  and  Yasuhtko  Asahina  {Annalen,  1911,  385, 
188 — 225). — Malarski  and  Marchlewski  have  shown  that  chlorophyll- 
pyrrole  and  hsemopyrrole  yield  identical  azo-compounds  with  diazonium 
salts  (Abstr.,  1910,  i,  692).  With  the  primary  object  of  comparing 
these  two  pyrroles,  the  authors  have  reduced  (i)  hsemin  by  hydriodic 
acid,  D  1*96,  and  phosphonium  iodide  by  a  modification  of  Nencki 
and  Zaleski'ri  method,  (ii)  hsematoporphyrin  by  Piloty's  method 
(Abstr.,  1909,  i,  539),  and  (iii)  various  chlorophyll  derivatives 
(phytochlorins,  phytorhodins,  ethylchlorophyllides  a  and  6,  but  best 
of  all,  phylloporphyrin)  by  both  methods.  In  each  case  the  reduction 
products  are  basified  by  sodium  carbonate  and  distilled  with  steam, 
and  the  ethereal  extract  of  the  bases  is  freed  quantitatively  from 
pyrrolines  and  pyrrolidines  by  sodium  dihydrogen  phosphate,  and  is 
finally  separated  into  three  substances,  hsemopyrrole,  ^sohsemopyrrole, 
and  phyllopyrrole,  by  fractional  salt-formation  with  ethereal  picric 
acid  (compare  this  vol.  i,  50,  56). 
OMe'CFt 

Haemopyrrole,  NH<         *  i       ,   b.  p.   1987730    mm.    or    86—87°/ 

12  mm.,  T>1  0*930,  and  Df  0*918,  which  resembles  most  closely  the 
''hsemopyrrole"  of  the  literature,  is  a  colourless  liquid,  which  resinifies 
rapidly  in  the  air,  and  responds  to  the  pine-shaving  and  to  Ehrlich's 
dimethylaminobenzaldehyde  tests  for  pyrroles ;  it  forms  a  picrate, 
in.  p.  111°  (corr.),  chloropicrate,  m.  p.  123°  (decomp.),  and  styphnate, 
CgHigNjCgHgOgNg,  m.  p.  120 — 121°  (decomp.)  (styphnic  acid  forms 
with  pyrroles  salts  which  are  better  suited  than  the  picrolonates  for 
the  identification  of  the  bases,  on  account  of  their  stability,  sparing 
solubility,  and  crystallisability),  and  reacts  with  nitrous  acid  to  form 
an  oxime^  m.  p.  201°,  of  methylethylmaleinimide. 

I    isoHaemopyrrole,  ^^Knjr^^n^^^    ^'    P-     16—17°,    b.    p.     198°/ 

725  mm.  or  88°/ll— 12  mm.,  Df  0-915,  is  a  colourless  liquid  with  a 
characteristic  odour.  It  exhibits  the  colour  reactions  of  pyrroles, 
reddens  and  resinifies  in  the  air,  and  forms  a  picrate,  m.  p.  119°, 
chloropicrate,  m.  p.  126°,  and  styphnate,  m.  p.  136°,  decomp.  140°. 
With  nitrous  acid  it  forms  an  oxime,  m.  p.  221 — 222°  (corr.),  of 
methylethylmaleinimide.  It  is  reduced  by  hydriodic  acid  and 
phosphorus  at  240°  to  a  mixture  of  the  pyrroline  and  the  pyrrolidine, 
which  is  completely  reduced   by  hydrogen   and  platinum  to  i^ohaemo- 
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pyrrolidtM,  CgHj^N,  b.  p.  155— 156°/730  mm.,  DJ  0845,  Df  0-830 
{pl<Uinichlorid€t  m.  p.  191 — 192°;  a-naphthylcarhamide,  m.  p.  138°). 

PhyllopyrroU,  NH<^^^:^^®,  m.  p.  63°,  b.  p.  2137725  mm.  or 

1)2—93712  mm.  (m.  p.  66—67°  b.  p.  88— 90°/ 10  mm.,  when  obtained 
from  chlorophyll  cUrivativea),  white  leaflets,  resinifies  rapidly  in  the 
air,  and  does  not  react  with  a  pine-shaving  or  dimethylaminobenz- 
aldehyde  or  with  mercuric  chloride.  It  forms  a  pico'nte,  m.  p.  95°, 
and  yields  by  reduction  (as  above)  phyllopyrrolidine^  CgHj^N,  b.  p. 
160—161°,  Df  0-824  (a-naphthylcarbamide,  m.  p.  145°).  C.  S. 

Anthocyanins.  I.  An  Anthocyanin-like  Oxidation  Product 
of  Quercitin.  Maximilian  Nierenstein  and  Muriel  Wheldale 
{Ber.,  1911,  44,  3487—3491.  Compare  this  vol.,  ii,  80).— The  red, 
violet  and  blue  colouring  matters  of  flowers  are  regarded  as  oxidation 
products  of  the  tannins ;   they  are  also  related  to  the  yellow  plant 

dyes.     On  oxidation   of   quercetin  with 
O      O  chromic   acid    in    acetic    acid    solution, 

xx/^/\/\ p  XT  /OTT^    fiff^fcetonti    (annexed    formula),    crystal- 

I        I        lloTT     ^  lising     in     small,     deep     red     needles, 

\/\/  m.   p.   above   360°,    is   obtained.       Like 

Q      CO  anthocyanin,     it     dissolves     in     alkali 

hydroxides  with  a  blue,  and  in  concen- 
trated sulphuric  acid  with  a  red,  coloration. 

It  could  not  be  methylated  or  acetylated  ;  the  tetrahenzoylquercetone, 
prepared  by  the  action  of  benzoyl  chloride  on  quercetone  dissolved  in  a 
mixture  of  quinoline  and  pyridine,  crystallises  in  small,  pointed  needles, 
m.  p.  281 — 283°.  On  fusion  of  quercetone  with  alkali,  protocatechuic 
acid  was  obtained. 

When  heated  with  acetic  anhydride  and  zinc  dust,  acetylated  hydroxy - 
TT^    ^  quercetin   is   obtained    as   a    colourless, 


,/\/\ 


amorphous  powder,  yielding   on    hydro- 


HO,^      I        |l ^6^s(^H)2   ^y^^^  1:3:4:3':  i' -ptntahydroxyjlavonol 


V       XV     yOH  (annexed    formula).       This    crystallises 

^^  \^  in    small,    yellow,    microscopic    needles, 

which  lose  a  molecule  of  water  at 
160°,  m.  p.  352 — 355°.  Both  alkali  hydroxides  and  sulphuric  acid 
dissolve  it  with  a  yellow  coloration.  1  :  3  :  4  :  3' :  4'-/*«n^a/«e^Ao.T.?/- 
flavonol  forms  small,  colourless  needles,  which  sinter  at  136 — 138°, 
m.  p.  147 — 149°.  It  is  probably  converted  into  veratric  acid  when 
heated  with  alcoholic  potassium  hydroxide  at  170°.  E.  F.  A. 

Melanins.  Maurice  Piettre  {Compt.  rend.,  1911, 153,  1037 — 1040. 
Compare  Abstr.,  1911,  ii,  1006). — The  melanin  fiom  Sepia  officinalis 
on  hydrolysis  with  sulphuric  acid  gives  tyrosine,  leucine,  amorphous 
amino-acids,  and  an  insoluble  pigment.  After  alkali  hydrolysis, 
alanine  and  amorphous  amino-acids  are  obtained,  together  with  a 
pigment  which  is  readily  soluble  in  alkalis*.  Artificial  melanin, 
prepared  by  the  action  of  Russula  extract  on  tyrosine,  gave  no 
tyrosine  on  hydrolysis ;  leucine,  however^  was  recognised  amongst 
the  products.     The    two  melanins,  therefore,  resemble  those  already 
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examined,  in  containing  a  protein  group  united  to  a  pigment.  The 
name  melainin  is  suggested  for  the  latter  substance.  W.  O.  W. 

The  Composition  of  Tannin.  Leo  F.  Iljin  {Ber.,  1911,  44, 
3318 — 3319). — The  author  points  out  that  the  hygroscopic  nature  of 
tannin  may  account  for  the  differences  in  the  analytical  results 
obtained  by  him  and  by  Steinkopf  and  Sargarian  (Abstr.,  1911, 
i,  1004).  He  quotes  an  experiment  which  shows  the  great  readiness 
with  which  moisture  is  absorbed  by  tannin.  H.  W. 

Carboxonium  Compounds.  Friedrich  Kehrmann  and  Joseph 
Knop  {Ber.,  1911,  44,  3505—3513). — The  reaction  between  ethereal 
magnesium  phenyl  bromide  and  3 : 6-dimethylxanthone  in  benzene 
leads  ultimately  to  the  formation  of  ^-phenyl-'^  :  6-dimethylxanth-hydrol, 

CeH3Me<^^^^^-^^>CgH3Me,  m.  p.  152°  (corr.).     The  fact  that  this 

substance  forms  an  anhydrous,  blackish-green,  crystalline  iodide^ 
CgiHj^OI  (and  also  the  corresponding  bromide  and  chloride),  which  is 
remarkably  stable  in  the  presence  of  water,  is  regarded  as  additional 
evidence  that  such  coloured  halides  are  oxonium  salts,  not  quinonoid 
carbonium  salts,  as  stated  by  Gomberg  and  Cone  (Abstr.,  1910,  i,  55). 
Still    more    stable    is    the   chloride   of   methyl    d-phenyl-3 :  Q-dimethyl- 

xanthonium-o-carhoxylate,  COgMe-CgH^'C^^^'jj^^^^Q.Cl^  orange- 
yellow  needles,  which  is  prepared  by  saturating  a  cold  methyl-alcoholic 
solution  of  3  :  6  dimethylfluoran  with  hydrogen  chloride  ;  the  corre- 
sponding bromide,  iodide,  and  platinichloride  are  described,  as  also  are 
the  chloride,  bromide,  and  platinichloride  of  the  corresponding  ethyl 
ester. 

9-Phenyl-2  :  1  -dimethylxanth-hydrol,  obtained  by  the  oxidation  of 
9-phenyl-2  : 7-dimethylxanthene,  forms  oxonium  salts,  which  are 
redder  than  those  of  the  preceding  isomeride,  and  are  completely 
hydrolysed  by  water;  the  ferrichloride,  CgiH-^^OCljFeClg,  crystallises 
in  orange-red  prisms.  C.  S. 

Studies  in  the  Coumarone  Group.  Josef  Tambor  [with  S. 
GuNSBURG,  O.  Keller,  Chanschy-Herzenberg,  B.  Rosenknopf,  and 
J.  Lichentenbaum]  {Ber.,  1911,  44,  3215— 3223).— Alkyl  ethers  of 
1-hydroxybenzoylcoumarone  are  obtained  (1)  by  the  action  of  alcoholic 
potassium  hydroxide  on  o-acetoxychalkone  dibromides ;  (2)  by  the 
interaction  of  coumarilyl  chloride  with  phenol  ethers  and  aluminium 
chloride  (Zwayer  and  Kostanecki,  Abstr.,  1908,  i,  443),  and  (3)  by 
the  condensation  of  salicylaldehyde  with  a-bromoacetophenone  in 
alcoholic  alkaline  solution.  A  number  of  substituted  1-benzoyl- 
coumarone  derivatives  have  been  prepared  by  these  methods. 

%Rydroxy-2' :  b' -dimethoxychalkone, 

OH-0,H4-CH:CH-CO-CoH3(OMe)2, 
from   quinacetophenone  dimethyl   ether   and  salicylaldehyde,  crystal- 
lises   in    orange    prisms,    m.    p.    119'5°.       Neither    the    acetate    nor 
the  dibromide  is  crystalline. 
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2' :  b'-Diiiiethoxy-\ -benzoyl coumarone^ 

C,H4<^^>C-CO-CoH3(OMe)2, 

crystallises  in  yellow  plates,  m.  p.  98°  which  when  moistened  with 
concentrated  sulphuric  acid  become  dark  red,  and  give  an  orange 
solution.  The  2)/ienylhydrazo7ie  crystallises  in  slender  needles, 
m.  p.  161°. 

a-Bromo-S  :  5-dimethoxyacetophenone,  CgHj(OMe)2'CO*CH2Br,  from 
quinol  dimethyl  ether,  bromoacetyl  bromide,  and  aluminium  chloride, 
crystallises  in  colourless  needles,  m.  p.  91°.  It  condenses  with  salicylic 
aldehyde  to  form  dimethoxybenzoylcoumarone. 

2' :  A'-Diethoxy-\-benzoylcouma7'one,  from  resorcinol  diethyl  ether 
and  coumarilyl  chloride,  crystallises  in  almost  colourless  prisms, 
m.  p.  87°.  The  crystals  are  coloured  orange  by  concentrated 
sulphuric  acid. 

2-I/ydroxy-2' 'A'-diethoxychalkone  crystallises  from  dilute  alcohol  in 
greenish-yellow  prisms,  and  from  concentrated  alcohol  in  sulphur-yellow 
needles,  m.  p.  164°  (decomp.  and  green  coloration)  in  each  case. 
With  concentrated  sulphuric  acid,  the  crystals  become  yellow. 

2-Acetoxy2'  :  A! -diethoxychalkone  forms  small,  colourless  needles, 
m.  p,  69° 

2-IIydroxybenzylidene-bis-2' :  A:' -diethoxyacetophenone^ 
HO-C6H4-CH[CH2-CO-C,H3(OEt)2]2, 
from  salicylaldehyde  and  resacetophenone  diethyl  ether,  separates  in 
greenish-yellow  needles,  m.  p.  75°. 

On  bromination  of  2-acetoxydiethoxychalkone,  2-acetoxy-2' :  4'-(/i- 
ethoxy-5'-bromochalkone  dibroniide  is  obtained  in  colourless  prisms, 
m.  p.  139°. 

^'-Bromo-2' :4:'-diethoxy-l-benzoylcoumarone,  obtained  by  the  action 
of  potassium  hydroxide  on  the  foregoing  and  also  on  brominating 
diethoxybenzoylcoumarone,  crystallises  in  colourless  prisms,  m.  p.  143°. 

Resacetophenone  diethyl  ether  and  5-bromosalicylaldehyde  condense 
to  form  5'bromo-2-hydroxy-2' :  4c'-diet/ioxychalkone, 

OH-CoH3Br-CH:CH-CO-CgH3(OEt)2, 
which  crystallises  in   lustrous,  yellow   needles,  m.  p.   175°  (decomp.). 
The  acetyl  derivative  forms  lustrous,  ligtt  yellow  needles,  m.  p.  1 12°. 

b-Br<ytno-2-aceloxy-2' :A'-diethoxychalkone  dibromide  gives  colourless, 
rhombohedric  crystals,  m.  p.  147". 

b-Bromo-2'  li'-diethoxy-l-benzoylcoumarone  forms  colourless,  riiombo- 
hedric  crystals,  m.  p.  126°,  which  are  coloured  red  by  concentrated 
sulphuric  acid ;  the  compound  is  totally  different  from  the  isomeric 
5'-bromo-derivative  just  described. 

b-Methoxy-2  :  Sdiinethylcoumarilyl  chloride  forms  faintly  green- 
coloured  needles,  m.  p.  137°. 

Condensed  with  auisole  and  aluminium  chloride,  5  :i' -dimethoxy-l- 
benzoyl-2  :  "d-dimethylcoumarone^ 

OMe-C6H2Me<^^^C-CO-C6H4-OMe, 

yields  lustrous,  colourless  needles,  m.  p.  145°. 

5:3':  A'-Trimethoxy-\-benzoyl-2  :  'S-dimethylcoumarone  forms  lustrous, 
colourless  needles,  m.  p.  156°. 
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5:2':  i'-Trimethoxy-\-benzoyl-2  :  ^-dimethylcoumarone  crystallises  in 
yellow  needles,  m.  p.  115°. 

5:2':  6'-Trimethoxy-l-benzot/l-2  :  S-dimethylcoumarone  separates  in 
yellow  cubes,  m.  p.  135°, 

5  :  2' :  4' :  Q'-Tetramethozy-l-henzoyl-2  :  3-dimethylcoumarone  crystal- 
lises in  well-formed,  yellow,  prismatic  columns,  m.  p.  196 — 197°. 

5  :  2'  :  3'  :  ^'-Tetramethoxy-\ -benzoyl -2  :  3-dimethoxycoumarone  forms 
slender,  yellow  needles,  m.  p.  158°. 

5-Methoxy-2-methylcoumariliG  chloride  forms  green  needles,  m.  p. 
104 — 105°  It  has  been  condensed  with  phenol  methyl  ethers 
to  form  the  following  compounds  : 

5  :  4:'-Dimethoxy-l-benzoyl-2-methylcou7narone  forms  pale  yellow 
platelets,  m.  p.  140°. 

6 :3' :4:'-Trimethoxy-l-benzoyl-2-methylGOU7naroHe  crystallises  in  small, 
colourless  platelets,  m.  p.  153 — 154°. 

5  :  2' :  4' :  6'-Tetramethoxy-l-benzoyl-2-methylGoumaron6  crystallises  in 
dark  yellow,  microscopic  plates,  m.  p.  178°. 

5  :  2'  :  3'  :  4:'-Tetramethoxy-l-benzoyl-2-7nethylcoumarone  forms  pale 
yellow,  clearly-defined  needles,  m.  p.  72 — 73°. 

These  compounds  are  all  coloured  red  by  concentrated  sulphuric 
acid.  E.  F.  A. 

Interaction  of  Homologous  Phenols  with  Methylcoumaric 
Acid  Dibromide.  II.  Richard  Stoermer  and  C.  Friemel  {£er., 
1911,  44,  3256 — 3266). — In  continuation  of  previous  work  (Abstr., 
1911,  i,  632),  the  authors  have  studied  the  interaction  of  methyl- 
coumaric (o-methoxycinuamic)  acid  dibromide  and  m-cresol.  When 
equal  parts  of  these  substances  are  heated  for  ten  minutes  on  the 
water-bath,  the  following  products  are  obtained  :  (1)  j^-o-methoxyphenyl- 
ap-di-])-hydroxy-o-tolylpropioniG  acid, 

6iV[e-C,H4-CH(C^H3Me-OH)-CH(C6H3Me-OH)-C02H, 
which    crystallises  from   dilute  acetone  in   colourless   needles,   m.   p. 
274°,  and  yields  a  methyl  ester,  crystallising  in  small  columns,  m.  p. 
225°  ;  the  di-y-nitrobenzoyl  derivative,  CggHggO^^Ng,  forms  light  yellow, 
rhombic  plates,  m.  p.  216°.     (2)  i-o-Methoxyphenyl-l-inethylcoumariny 

CMe:CH-C 0 CO       ,  .  ^  ...        .  ... 

CHzCH.C.C(C,H,.OMe):CH'  "^"^  crystallises  from  glacial  acetic 
acid  in  rhombic  columns,  m.  p.  220°,  and  is  also  obtained  by  the 
removal  of  hydrogen  bromide  from  the  compound  (3)  described  below 
by    means    of    quinoline.       (3)    3- Bi'omo-i-o-methoxy phenyl -7 -methyl - 

.    .  .     CMelCH-C 0 CO  ^.  ,  ^  ... 

^y^^^<><^^--^-^^-^  CH=:CH-C.CH(C,H,.0Me).6HBr'  "^"'^  crystallises 
in  rectangular  plates,   m.    p.    123°,    and,    when    heated    with    strong 
aqueous   sodium    hydroxide,    loses    hydrogen    bromide,    yielding    2-o- 
7nethoxyph6nyl-5-methylGoumaran-l-carboxyhG  acidy 
CMelCH-C-O-CH-COgH 

CH=CH-C — CH-CeH^-OMe* 
This  crystallises  in  rhombic  platelets,  m.  p.  199°,  having  a  pale  blue 
fluorescence,  and  yields  a  sparingly  soluble,  yellow  sodium  salt ;  the 
piperididcj    CggHgjOgN,    forms    slender,    colourless    columns,    m.    p. 
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148 — 149°;  the  methyl  ester  crystallises  in  hexagonal  plates,  m.  p. 
75°.  The  hydrazuUj  prepared  by  heating  the  methyl  ester  with 
hydrazine  hydrate  in  alcoholic  solution,  has  m.  p.  110°,  and  yields  the 
correvsponding  azoimide  when  treated  with  sodium  nitrite  in  aqueous 
acetic  acid  solution. 

lCarbethoxi/ainino-2o-methoxi/phenyl-5^ethylcouviaran, 

^''^»*^'<-CH-C„H,-0M6' 
obtained  by  boiling  an  alcoholic  solution  of  the  azoimide,  crystallises  in 
very  thin,  colourless  leaflets,  m.  p.   143 — 144°,  and   is  converted  on 
heating  with  concentrated   hydrochloric   acid   and   alcohol  into  2-o- 

fneihoxyphenyl-5-m«thylcoumaronej  CgHgMe^p/p  tt  .oiti  \^CJH,  which 

is  an  oil,  b.  p.  220 — 223°/25  mm.,  gives  an  intense  orange-red  colora- 
tion with  sulphuric  acid,  and,  on  reduction  with  sodium  in  alcoholic 
solution,  yields  ^-o-methoxyplienyl-b-methylcouinaran, 

r\ 

CgH8Me<Q|^^^^  jj^.  0Me)'^^^2- 

This  crystallises  from  alcohol  in  lustrous,  silky  needles,  having  a  pale 
blue  fluorescence,  m.  p.  96 — 97°. 

The  constitution  of  the  two  last-mentioned  compounds  has  been 
established  by  their  synthesis  from  o-methoxymandelonitrile  and 
m-cresol.  When  heated  with  sulphuric  acid,  these  condense  to  form 
the  lactone  of  o-methoocyphenylo-hydroxy-ip-tolylacetic  acid, 

JMelCH-CH-O-CO 

JHZCH-CH — C-CeH^-OMe' 
which  has  m.  p.  116 — 119°,  and  is  converted  into  2-o-methoxyphenyl- 
5-methylcoumarone  by  heating  with  phosphorus  pentasulphide. 

F.  B. 


s 


Corydalis  Alkaloids.  XI.  Corytuberine.  Johannes  Gadamer 
(Arch.  Pharm.,  1911,  249,  641—669.  Compare  Dobbie  and  Lauder, 
Trans.,  1893,  63,  485  ;  Gadamer  and  Wagner,  Abstr.,  1902,  i,  391  ; 
Schmidt,  Abstr.,  1909,  ii,  85,  and  Gadamer,  Abstr.,  1911,  i,  1011, 
1012). — A  general  discussion  of  the  constitutions  and  relationships  of 
the  corytuberine  group  of  alkaloids  has  been  given  already  (Abstr., 
1911,  i,  1011),  and  in  the  present  paper  the  experimental  data  on 
which  the  formula  then  assigned  to  corytuberine  was  based  are 
given. 

The  alkaloid  is  best  obtained  by  distilling  the  alcohol  from  an 
alcoholic  extract  of  Corydalis  roots,  dissolving  the  residue  in  water,  so 
that  the  aqueous  mixture  weighs  twice  as  much  as  the  weight  of  roots 
used,  filtering,  adding  ammonia  solution  iu  very  slight  excess  to  the 
filtrate,  shaking  rapidly  with  ether,  and  removing  the  separated 
aqueous  layer  as  quickly  as  pos'^ible.  The  aqueous  liquid  so  treated 
continues  to  depoi^it  impure  crystals  of  corytuberine  for  several  days. 
This  may  be  puritied  by  fractional  precipitation  by  ammonia  solution 
from  the  hydrochloride,  washing  with  water,  alcohol,  and  ether  in 
turn,  and  finally  recrystallising  from  boiling  water.  The  alkaloid 
has  the  formula  C^^^i^^^^H^^  (compare  loc.  cit.). 
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With  benzoyl  chloride,  by  the  Schotten-Baumann  method,  it 
furnishes  a  crystalline  monohenzoyl  derivative,  m.  p.  211 — 214° 
[a]^  + 151*5°  in  chloroform,  and  a  dihenzoyl  derivative,  m.  p. 
135— 140°,  [a]|? +128-8— 133-5°  in  chloroform,  which  is  amorphous, 
but  yields  a  crystalline  hydrochloride.  On  boiling  with  benzoyl 
chloride  a  tribenzoyl  (possibly  tetrabenzoyl)  derivative,  m.  p.  140 — 142° 
(approx.),  [a]j?=0°,  crystallising  in  glandular  masses  of  crystals, 
is  formed. 

On  methylation  with  methyl  sulphate  by  Pschorr  and  Karo's 
method  (Abstr.,  1906,  i,  878),  a  mixture  of  two  methylcorytuberine 
methosulphates  with  some  corytuberine  methosulphate  is  produced. 
With  diazomethane  a  mixture  of  two  methylcorytuberines  with  two 
methylcorytuberine  methylhydroxides  is  formed.  One  of  the  methyl- 
corytuberines is  identical  with  corydine  (see  following  abstract),  and 
the  other  has  been  named  isocorydine  {Joe.  cit.).  When  diazomethane 
is  generated  in  presence  of  corytuberine  suspended  in  zsoamyl  ether, 
dimethylcory tuber ine  is  produced  ;  the  acid  \- tartrate,  m.  p.  219 — 224° 
(decomp.),  [afo  +  150°  in  water,  crystallises  in  groups  of  needles.  By 
applying  methyl  sulphate  in  excess  to  methylcorytuberine  metho- 
sulphate and  neutralising  the  solution  from  time  to  time  as  it  becomes 
acid,  complete  methylation  of  the  alkaloid  was  eventually  secured,  and 
from  the  dimethylcory tuberine  methosulphate  formed,  a  small  amount  of 
the  corresponding  methochloride  was  prepared  j  it  crystallises  as  needles, 
m.  p.  234 — 237°  (decomp.),  [af^  + 197*4°  in  water,  and  gives  an  auri- 
chloride,  m.  p.  160°  (decomp.).  The  crude  methosulphate  on  treat- 
ment with  alkali  gives  dimethylcorytuberimethine,  CggHg^^O^N,  the 
hydrochloride  of  which  is  crystalline  and  optically  inactive.  The 
methine  base  forms  a  Tnethiodide,  which  meltslabove  260°,  and  a  metho- 
sulphate (yellow  needles) ;  the  latter,  on  treatment  with  alkali,  furnishes 
trimethylamine  and  3:4:5:6-  tetramethoxy  -  8  -  vinylphenanthrene, 
m,  p.  69°,  which  on  bromination  in  chloroform  yields  a  pentahromo- 
derivative,  C2oH^704Br5,  m.  p.  175 — 178°,  and  a  hexabromo-conn^oxxndi, 
CgoH-^gO^Brg,  m.  p.  185°  (decomp.)  ;  the  latter,  on  recrystallisation 
from  acetic  acid,  gives  a  j»e/i^a6?'omo-derivative,  CgoHji^O^Brg,  m.  p. 
185°  (decomp.).  On  distillation  with  zinc  dust,  tetramethoxyvinyl- 
phenanthrene  yields  a-ethylphenanthrene  (Pschorr  and  Karo,  loc.  cit.), 
and  on  oxidation  with  permanganate  in  acetone  gives  3:4:5:  ^-tetra- 
methoxyphenanthrene-S-carboxylic  acid,  m.  p.  165 — 167°,  crystallising 
in  leaflets  from  alcohol,  along  with  a  small  amount  of  a  neutral 
substance,  which  is  probably  the  corresponding  glycol  (compare 
Pschorr  and  Karo,  loc.  cit.).  T.  A.  H. 

'HpCorydalis  Alkaloids.  XII.  Corydine.  isoCorydine.  Johannes 
~ADAMER  (Arch.  Fharm.,  1911,  249,  669— 680).— In  part  IX  of 
this  series  of  papers  (Abstr.,  1911,  i,  1011),  formulae  for  corydine 
and  isocorydine  were  given,  based  on  the  fact  that  they  are  mono- 
methyl  ethers  of  corytuberine,  and  are  produced  by  the  methylation 
of  the  latter  alkaloid  with  diazomethane  (see  preceding  abstract). 
In  this  paper  the  experimental  details  of  this  work  are  given.  In  a 
previous  paper  (Abstr.,  1902,  i,  391)  the  formula  CgjHggO^N  or 
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was  assigned  to  corydine,  but  this  is  untenable  in  view  of  its  relation- 
ship to  corytuberine.  New  analyses  of  natural  and  synthetic 
corydine  give  results  in  agreement  with  the  formula  CgoHggO^N. 
When  crystallised  from  alcohol,  corydine  contains  JEtOH,  and  then 
melts  at  124 — 125°;  on  exposure  in  a  vacuous  desiccator  and  re- 
crystallisation  from  ether,  it  melts  at  149°.  These  two  kinds  of 
crystals  are  identical  in  form  both  for  synthetic  and  natural  corydine 
[a:c=l  :  0*39896].  On  treatment  with  methyl  iodide  in  the  cold, 
corydine  gives  a  methiodide,  m.  p.  190—191°,  [a]2*  +157-3°  in  50% 
alcohol,  crystallising  in  slender,  voluminous  needles  with  1  JHgO.  If 
the  mixture  is  heated,  the  methiodide  formed  has  m.  p.  over  200°, 
[aj^   +  154*6°,  and  forms  compact  crystals  with  l^Kfi. 

On  treatment  with  iodine  in  alcohol,  corydine  furnishes  dehydro- 
corydine  hydriodide,  CgoHj^O^N,!!!,  which  separates  from  water  in 
yellow,  compact  crystals  and  gives  a  red  coloration,  and  eventually 
a  flocculeut,  red  precipitate,  with  solutions  of  sodium  hydroxide. 
On  reduction  with  zinc  and  dilute  sulphuric  acid,  it  gives  ^\-corydine, 
m.  p.  165 — 167°,  which  is  somewhat  less  soluble  in  ether  than  the 
optically-active  forms.  The  acid  c?-tartrate,  on  crystallisation  from 
water,  deposits  \-corydine  hydrogen  6-tartratef  from  which  \-corydinej 
[ajo   —  206*2°  in  chloroform,  was  prepared. 

iaoCorydhve,  CgoHggO^N,  m.  p.  185°,  [a]^  +195*3°  in  chloroform, 
prepared  as  described  already  (see  preceding  abstract),  crystallises 
in  glistening,  four-sided  tablets,  and  is  less  soluble  in  ether  than 
corydine.  In  its  colour  reactions  it  resembles  bulbocapnine  rather 
than  corydine.  The  methiodidey  m.  p.  213 — 214°  (decomp.), 
[ajn  + 143*3°,  is  crystalline,  and,  unlike  the  corresponding  corydine 
derivative,  is  sparingly  soluble  in  water.  On  treatment  with 
iodine  in  alcohol,  wocorydine  gives  a  greenish-black  product. 

T.  A.  H. 

Corydalis  Alkaloids.  XIII.  Glaucine  Sub-group.  Johannes 
Gadamer  (Arch.  P/uirm.,  1911,  249,  680— 701).— Pschorr  has 
described  (Abstr.,  1904,  i,  612)  the  synthesis  of  phenanthreno-^V- 
methyltetrahydropapaverine  from  c?/-aminolaudanosine  (amino-iV^- 
methyltetrahydropapaverine),  but  the  substance  he  described  under 
this  name  was  probably  ciZ-iaudanosine,  since  it  gave  a  methiodide, 
m.  p.  215°.  The  author  has  repeated  Pschorr 's  work,  and  6nds  that 
pheuanthreno-iV-methyltetrahydropapaverine  is  actually  produced  in 
this  synthe.-^is,  and  is  rfZ-glaucine ;  in  addition,  the  f^-forms  of 
laudanosine,  hydroxylaudanosine,  and  dilaudanosine  are  also  f'^rmed. 
Formulae  for  aminolaudanosine,  laudanosine,  and  glaucine  have  been 
printed  already  (Abstr.,  1900,  i,  685;  1904,  i,  612),  and  constitutions 
are  now  assigned  to  hydroxylaudanosine  (I),  dilaudanosine  (II),  and 
dicentrine  (III),  to  which  allusion  is  made  later. 

The  solution  resulting  from  the  addition  of  copper  powder  to  a 
diazotised  solution  of  aminolaudanosine  (Pschorr,  loc.  cit.)  is  reduced 
with  zinc  and  dilute  sulphuric  acid ;  excess  of  ammonia  is  then 
added,  and  the  solution  shaken  with  ether,  which  removes  all  the 
alkaloids.  The  residue  left  on  distilling  the  ether  is  separated  into 
phenolic  base  (hydroxylaudanosine) and  non-phenolic  bases  (laudanosine, 
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glaucine,   and   dilaudanosine)   by  solution  in  dilute  hydrochloric  acid 
and  treatment  of  this  liquid  with  excess  of  alkali  hydroxide.     Full 
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details  of  the  isolation  of  these  constituents  from  these  two  fractions 
are  given. 

dl-Glaucine,  Cg^IIggO^N,  m.  p.  137 — 139°,  gives  a  crystalline  hydro- 
chloride, which  is  less  soluble  than  those  of  the  d-  and  Z-forms ;  the 
methiodide,  m.  p.  218 — 220°,  is  crystalline.  dl-Glaucine  hydrogen  d-  or 
l-tartrate  crystallises  in  needles,  and  has  [aj^  ±  33°.  On  recryatallisa- 
tion  from  water  these  tartrates  yield  the  corresponding  salts  of  d-  and 
/-glaucine,  from  which  the  free  bases  are  obtainable ;  the  c£-glaucine 
so  obtained  is  identical  with  the  natural  alkaloid  (Fischer,  A.bstr., 
1901,  i,  743). 

c?/-Laudanosine,  obtained  in  this  reaction,  is  identical  with  that 
described  by  Pictet  and  Athanasescu  (Abstr.,  1900,  i,  685). 

dl- Hydroxy laudanosine,  CgiHg^OgN,  m.  p.  189 — 190*5°  (decomp.), 
gives  colour  reactions  resembling  those  of  glaucine.  By  recrystallisa- 
tion  of  the  hydrogen  tartrates  it  was  separated  into  d-  and  Z-forms. 
These  crystallise  in  masses  of  long,  colourless  needles,  and  have  m.  p. 
188 — 190-5°  and  [ajo  +50°.  The  nitrates  crystallise  well,  and  are 
sparingly  soluble. 

d\-Dilaudanosi7ie,  C^^^^fi^N^f  is  amorphous  ;  it  is  produced  in  very 
small  quantity  in  this  synthesis,  and  was  not  obtained  pure.  Its  chief 
colour  reactions  are  described. 

Dicentrine,  isolated  by  Asahina  (Abstr.,  1909,  i,  601),  closely 
resembles  glaucine  in  its  colour  reactions,  physiological  action,  and 
chemical  properties,  and  for  that  reason  is  regarded  as  glaucine,  in 
which  the  -OMe  groups  in  positions  5  and  6  are  replaced  by  a  dioxy- 
methylene  group.     A  synthesis  of  dicentrine  is  being  attempted. 

T.  A.  H. 


Isomerism  of  Corynanthine  with  Yohimbine.  Ernest  Four- 
NEAU  and  FiORE  (Bull.  Soc.  chim.,  1911,  [iv],  9, 1037— 1040).— In  view 
of  the  possible  isomerism  of  these  two  alkaloids  already  referred  to 
(Abstr.,  1910,  i,  501),  the  authors  have  re-examined  yohimbine,  and 
find  that,  like  corynanthine,  it  has  the  composition  represented  by  the 
formula  CgiHggOgNg.  Yohimbine  hydrochloride  has  [a]o+105°; 
corynanthine  hydrochloride  has  [a]i?   -64' 15°.  T.  A.  H. 

Red  Compounds  from  Brucine.  Josef  Buraczewski  and 
Z.  Zbijewski  (Bull.  Acad.  Sci.  Cracow,  1911,  Aj  464—469). —  Various 
reagents  act  on  brucine  to  give  red  soluble  compounds  without  oxidising 
or  decomposing  the  brucine  molecule. 
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By  the  action  of  dry  chlorine  on  brucine,  until  the  evolution  of 
hydrogen  chloride  begins,  a  reddish-brown  Rubstance, 

is  obtained.  When  the  action  of  the  chlorine  is  prolonged  until  no 
more  hydrogen  chloride  separates,  a  dark  grey  powder  is  obtained, 
soluble  in  water  with  a  red  coloration  ;  this  has  the  composition 
CjiH^<,0,N2Cl8,HCl,2H20. 

When  bromine  is  allowed  to  act  on  brucine  in  absolute  alcohol,  a 
brownish-red  powder  is  obtained,  which  is  considered  to  be  a  mixture 
of  C2iH220,N2Br,2H20  and  C^.,ll,fi,l^^Br,nHr,n^O. 

The  production  of  a  red  coloration  when  the  product  of  the  action  of 
dry  chlorine  on  brucino  is  boiled  with  alcohol  is  characteristic  of  this 
alkaloid,  and  may  be  used  for  its  detection.  E.  F.  A. 

Hsemopyrrole.  Hans  Fischer  and  E.  Bartholomaus  (J5er.,  1911, 
44,  3313 — 3317). — Knorr  and  Hess  have  recently  published  (Abstr., 
1911,  i,  1019)  a  synthesis  of  2  : 4:-dimethyl-3-ethylpyrrole  which  they 
consider  not  to  be  identical  with  haemopyrrole  investigated  by 
Piloty  (Abstr.,  1910,  i,  133).  The  main  difference  is  a  discrepancy 
of  23°  in  the  melting  point  of  the  picrates. 

The  authors  show  that  haemopyrrole  picrate  has  m.  p.  120 — 122°, 
instead  of  108*5°  as  previously  described.  In  attempting  to  obtain 
2  : 4-dimethyl-3-ethylpyrrole  according  to  the  method  of  Knorr  and 
Hess,  the  authors  obtained,  in  place  of  the  expected  hydrazone,  a 
ketazine,  the  m.  p.  of  which  varied  between  195°  and  215°.  This,  on 
energetic  reduction,  yields  an  oil,  the  b.  p.  of  which  agreed  with  that 
given  by  Knorr  and  Hess,  but  the  picrate  melted  indefinitely  at 
82 — 83°.  This  oil,  when  treated  with  benzenediazonium  sulphate, 
yielded  an  azodye,  Cj^Hj^OgNgS,  which  crystallises  in  red  needles 
(compare  this  vol.,  i,  41,  56).  H.  W. 

Picrylpyridinium  Chloride.  Max  Busch  and  Walter  Kogel 
(/.  jyi'.  Chem.,  1911,  [ii],  84,  507— 514).— When  equal  molecular 
quantities  are  heated  in  alcohol  on  the  water-bath,  picryl  chloride  and 
pyridine  yield  at  first  a  little  picrylpyridinium  picrate,  yellow  needles, 
m.  p.   223°,  and  finally,  after  cooling,  almost  colourless  crystals  of 

picrylpyridinium  chloride,  C^HgN^p  tt  (^r\  \  ,  m.  p.  128°  ;  the  latter 

changes  to  the  former  after  long  keeping,  or  after  prolonged  boiling  in 
alcoholic  solution.  The  chloride  is  converted  by  alcoholic  potassium 
hydroxide  into  the  potassium  salt  of  a  pyridine  dye,  probably 
N02K:C6H2(N02)2'NC^H^-CH0,  which  forms  reddish-brown  crystals 
with  a  green  lustre.  Picrylpyridinium  picrate  is  decomposed  almost 
quantitatively  into  pyridine  and  picric  acid  by  boiling  water,  and 
yields  with  potassium  iodide,  pia-ylpyridiidum  iodide,  m.  p.  155°, 
orange  leaflets.  In  ether,  pyridine  and  picryl  chloride  (2  mols.)  yield 
an  additive  com/)oitnrf,CiiHyOgN4Cl,CgH2(N02)3CI,  m.  p.  151°  yellowish- 
green  needles.  C.  S. 

New  Derivatives  of  Dioxindole.  Moritz  Kohn  and  Alfons 
Ostersetzer  {Monatsh.,  1911,  32,  905 — 916). — Various  substituted 
dioxindoles  with  a  tertiary  hydroxyl  group  have  already  been  obtained 
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by  the  application  of  the  Grignard  reagent  to  isatin  (Kohn,  Abstr., 
1910,  i,  697). 

S-Phenyldioxindole  by  methylation  with  methyl  sulphate  gives 
^-phenyl  -  l-methyldioxindoh  methyl  ether ;  this  forms  leafy  crystals, 
m.  p.  83°.  The  action  of  acetic  anhydride  yields  a  monoacetyl  com- 
pound, probably  l-acetyl-3-phenyldioxindole,  which  crystallises  from 
benzene  in  short,  columnar  crystals,  m.  p.  141°. 

3-Benzyl-l-methyldioxindole  methyl  ether,  obtained  analogously  to  the 
corresponding  phenyl  compound,  forms  needles,  ra.  p.  97°. 

3-Methyldioxindole,  obtained  by  the  action  of  magnesium  methyl 
iodide  on  isatin,  forms  white,  granular  crystals,  m.  p.  160°;  methyla- 
tion gives  1  :  S-dimethyldioxindole  methyl  ether,  cubical  crystals, 
m.  p.  78'5°  ;  it  yields  a  diacetyl  derivative,  m.  p.  125°. 

5-Bromo-S-phenyldioxindole  is  produced  when  magnesium  phenyl 
bromide  reacts  with  5-bromoisatin ;  it 'forms  thin  rods,  m.  p.  243° 
with  decomposition. 

b-Bromo-3-methyldioxindole  is  obtained  similarly  from  bromoisatin 
with  magnesium  methyl  iodide,  and  also  by  the  action  of  bromine 
water  on  3-methyldioxindole ;  on  heating  it  turns  brown  at  240°,  and 
melts  at  258°.  When  methylated,  it  produces  5-broono-l  :  3-dimethyl- 
dioxindole  methyl  ether,  needles,  m.  p.  142°.  D.  F.  T. 

Spirans.  IV.  History  and  Theory.  Dan  Radulescu  (Chem. 
Zentr.,  1911,82,  ii,  1535;  from  Bull.  Soc.  Sti.  Bucuresti,  1911,20, 
281—284.  Compare  Abstr.,  1911,  i,  497).— The  chemical  properties 
of  a  spiran  ACB,  composed  of  rings  CA  and  CB  of  known  structure 
and  properties,  are  qualitatively  the  sum  of  those  due  to  AC  and  CB, 
except  where  there  are  large  accumulations  of  groups  on  the  same 
carbon  atom.  With  the  exception  of  those  formed  from  three  or  four 
atom  rings,  the  spirans  are  stable.  They  show  optical  activity  in  some 
cases,  although  no  asymmetric  atom  is  present.  Compounds  in  which 
two  rings  share  a  common  nitrogen  atom  are  quite  different  from 
the  spirans,  although  they  present  a  superficial  resemblance  to  them. 

T.  A.  H. 

Compounds  of  Ferric  Salts  with  Antipyrine.  Filippo 
Calzolari  (Boll.  chim.  farm.,  1911,  50,  763 — 767). — The  molecular 
weight  of  antipyrine,  determined  cryoscopically  in  aqueous  solutions, 
is  normal,  but  when  ferric  chloride  is  present  higher  values  are 
obtained,  so  that  the  red  coloration  which  antipyrine  gives  with  ferric 
chloride  is  probably  due  to  the  formation  of  a  complex  cation.  Ferric 
fluoride  gives  only  a  pale  yellow  coloration  with  antipyrine,  and 
corresponding  with  this  the  molecular  weight  of  antipyrine  is  lower  in 
this  solution  than  in  the  presence  of  ferric  chloride.  The  compound  of 
ferric  chloride  and  antipyrine  is  an  orange-red,  crystalline  powder 
having  the  composition  2FeCl3,3C^iHi20N2,  and  ferric  bromide  also 
yields  a  compound,  2FeBrg,3CiiHi20lS2,  which  forms  reddish- brown 
crystals.  l\,  Y.  S. 

l-Phenyl-3-methyl-5-pyrazolone  and  4-Amino-l-phenyl- 
3-methyl-5-pyrazolone.  Alfred  Heiduschka  and  O.  Kothackek 
(./.  pr.  Chem.,    1911,   [ii],  84,  533— 542).— The  heating  of  1-phenyl- 

6  2 


i.    52  ABSTRACTS   OF    CHEMICAL    PAPERS. 

3-methyl-5-pyrazolone  and  o-,  m-,  or  ;t)-nitrobenzalclehyde  at  140°  for 
ten  minutes  yields  a  mixture  of  the  nitrobenzylidene  derivative  and  a 
bispyrazolone  derivative,  which  is  separated  by  means  of  benzene. 
i-o-Nilrobenzi/Udsne-l-phenyl-S'meihi/l-bpyrazolone,  m.  p.  157°,  crystal- 
lises in  red  needle." ;  the  corresponding  meta-  and  para-i.'>omerides  have 
m.  p.  162°  and  171°  respectively.  ^:•.^'-o^Nitrohen^ylidenehi8^\-phenyl- 
Z-imthyl^ -pyrazolone,  N02*CgH^'CH(CioHQON2)2,  m.  p.  146°  (decomp.), 
and  the  meta-isomeride,  m.  p.  150°  (decomp ),  form  yellow  leaflets. 

When  heated  with  zino  chloride  at  140°,  l-phenyl-3-methyl-5-pyrazo- 
lone  condenses    with    acetophenone    to   form    l-phenyl-i-a-phenylethyl- 

QQ N'Ph 

ident-Smethy  1-5 -pyrazolone,    CMePh!C<^  I       ,  m.  p.  89°   orange 

crystals,  and  with  benzophenone  to  form  a  corresponding  auhstance, 
CjgHigONj,  m.  p.  133°,  orange-red  leaflets. 

4-A.mino-l-phenyl-3-methyl-5-pyrazolone  reacts  with  cinnamaldehyde 
and  with  o-nitrobenzaldehyde  to  form  the  corresponding  Schiff's  bases, 
CigHj^ONg,  m.  p.  192°,  and  Ci^Hj^OgN^,  m.  p.  198°.  Also  with 
piperonal  and  with  anisaldehyde  it  yields  the  substances,  C^^HggOj^N^j, 
m.  p.  235°,  and  C^^H^gO^Ng,  m.  p.  252°,  respectively.  C.  S. 

Conversion  of  the  Nitro-  into  the  Keto-group.  Wilhelm 
WiSLiCENUS  and  Hermann  Goz  {Ber.,  1911,  44,  3491— 3496).— The 
potassium  salt  of  4-oximino-l-phenyl-3-methyl-5-pyrazolone  separates 
in  lustrous,  silky,  deep  yellow  needles,  m.  p.  250 — 255°.  By  the 
action  of  bromine,  4:-bromo-4:-nitro-l-p-b7'07noplie7iyl-3-methyl-5-pyrazolone 
is  formed;  this  crystallises  in  well  formed,  small,  dark  yellow 
prisms,  m.  p.  about  85°,  to  a  red  oil  (decomp.).  On  heating,  it  is 
converted  into  ^-keto-l-p-bromoph^.nyl-3-methyl-6-pyrazolone, 

this  separates  in  small,  flat  prisms,  yellowish-red  in  transparent, 
bluish-red  in  reflected,  light,  m.  p.  after  sintering  171 — 172°.  On 
boiling  with  water,  it  forms  colourless  needles,  probably  indicating  an 
additive  product ;  a  colourless  additive  product  is  formed  also  with 
sodium  hydrogen  sulphite. 

When  dissolved  in  sodium  hydroxide  or  carbonate  the  keto- 
pyrazolone  ring  is  opened  ;  from  the  reddish-yellow  solution  a  yellow 
acid  is  precipitated  by  strong  mineral  acids.  This  a^-diketobutyric 
acid  fip-bromophenylhydrazone,  CgH^Br'NH'NICMe'CO'COgH,  crystal- 
lise-t  in  microscopic,  canary-yellow  prisms,  m.  p.  153 — 154°  (decomp.). 
On  boiling  with  acetic  anhydride  the  deep  red  keto-T^-bromophenyl- 
methylpyrazolone  is  re-formed.  With  phenylhydrazine  a  golden-yellow 
plitnylosazone,  m.  p.  211°,  is  obtained.  The  yellow  insoluble  silver  salt 
reacts  with  methyl  iodide  to  form  the  methyl  ester, 
CeH^Br-NH-NICMe-CO-COgMe, 
which  crystallises  in  brownish-yellow,  microscopic  prisms,  m.  p. 
165—170°. 

When  warmed  for  several  days  with  acetic  acid,  keto-/?-bromophenyl 
methylpyrazolone  is  converted  into  dibromorvhazonic  acid, 
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^Hhis   has    m.    p.    305 — 308°,    and    dissolves    in    alcoholic    potassium 

^Rydroxide  and  in  concentrated  ammonia  with  a  violet-red  coloration. 

N— CMe 
4:-Bromo-4:-nitro-3-methyl-6-pyrazolone,  NH<^         I  ,    obtained 

L'0*0rJr*JN(J2 

from    the    golden-yellow    prisms  of  the    potassium    salt  of  3-methyl- 

4-zsoDitro-5-pyrazolone,   crystallises   in  small,  yellowish-white   prisms, 

m.  p.  84 — 85°  (decomp.).     On  heating,  a  red,  amorphous  substance  is 

obtained,  which  could  not  be  purified.  E.  F.  A. 

Hydantoins.  VII.  Synthesis  of  2-Thiohydantoin.  Treat 
B.  Johnson  and  Ben  H.  Nicolet  (/.  Amer.  Chem.  Soc,  1911,  33, 
1973 — 1978). — 2-Thiohydantoin  has  been  synthesised  by  Komatsu 
(Abstr.,  1911,  i,  683)  by  the  action  of  potassium  thiocyanate  on 
glycine  in  presence  of  acetic  anhydride,  and  also  by  Wheeler,  Nicolet, 
and  Johnson  (Abstr,,  1911,  i,  1031)  by  heating  acylthiohydantoic  acids 
with  hydrochloric  acid. 

A  large  quantity  of  2-thiohydantoin  being  required  for  certain 
investigations,  Komatsu's  method  was  employed,  and  it  was  found  that 
the  compound  could  be  very  easily  prepared  in  this  way.  Koaiatsu's 
interpretation  of  the  mechanism  of  the  reaction  is  incorrect,  and  his 
statement  tbat  thiohydantoic  acid  is  produced  could  not  be  confirmed. 
It  is  shown  that  acetylglycine  is  first  produced,  and  combines  with 
thiocyanic  acid  to  form  a  thiocyanate,  which  undergoes  re-arrangement 
to  acetylthiohydantoic  acid.  This  compound  suffers  an  inner  conden- 
sation, with  formationof  2-thio-3-acetylhydantoin,  which  is  subsequently 
converted  into  2-thiohydantoin. 

When   glycine   is   heated   with    potassium   thiocyanate  and  acetic 

QQ — ;nH 
anhydride,   2-thio-3-acetylhydantoinf  CH2<[^  i      ,m.  p.  175 — 176°, 

is  produced,  which  crystallises  in  square  blocks,  and  when  heated  with 
hydrochloric  acid  is  converted  quantitatively  into  2-thiohydantoin. 
The  compound  can  also  be  obtained  by  the  action  of  potassium 
thiocyanate  on  acetylglycine  (aceturic  acid). 

By  the  action  of  potassium  thiocyanate  on  hippuric  acid  in  presence 
of  acetic  anhydride  (9   parts)   and  glacial  acetic  acid  (1  part),  2-thio- 

S-benzoylhydantoin,  CH2<^„-p     '  ^^  ,  m.  p.  165°,  is  obtained  in  a  yield 

of  86%;  it  crystallises  in  square  plates.  When  the  compound  is 
hydrolysed  with  concentrated  hydrochloric  acid,  it  yields  2-thio- 
hydantoin, and  when  condensed  with  benzaldehyde  in  presence  of 
glacial  acetic  acid  and  anhydrous  sodium  acetate,  it  is  converted  into 
2-thio-4-benzylidenehydantoin.  E.  G. 

Condensation  of  Methyluracil  and  Formaldehyde.     Wilhelm 

IRCHBR  {Annalen,  1911,  385,  293— 314).— 4-Methyluracil  and  40% 

formaldehyde   (3  mols.)  condense  in  acid  solution  to  form    4:-methyl- 

S-hydroxy methyluracil,  CO<^^tt.P^  ^C'CHg'OH,  plates  or  needles, 

lecomp.  305 — 310°;  in  alkaline  solution,  the  same  product  is  obtained 
the   form    of    the    sodium  salt,  CgH^OgNgNa.      The    substance    is 
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reconverted  into  its  generators  by  boiling  water,  and  is  clianged  to  a 
substance,  CjjHj^OgN^,  decomp.  303—307°,  by  boiling  dilute  hydro- 
chloric acid.  By  reduction  with  tin  and  36%  hydrochloric  acid  at 
58 — 60°,  it  yields  4 :  5-dimethyluracil  and  a  substance,  C|iHj204N4 
decomp.  302 — 307°.  4  :  5-Dimethyluracil  has  also  been  prepared  by 
passing  the  vapour  of  cyanic  acid  (3  mols.)  in  a  current  of  dry  carbon 
dioxide  into  an  ethereal  solution  of  methyl  /3-amino-a-methylcrotonate 
in  a  freezing  mixture,  boiling  the  product  with  10%  potassium 
hydroxide,  and  acidifying  after  the  removal  of  the  cyamelide  by 
filtration.  4  :  5-Dimethyluracil  is  oxidised  to  acetylcarbamide  and 
oxalic  acid  by  4%  potassium  permanganate,  and  when  heated  with 
aqueous  potassium  hydroxide,  95%  alcohol,  and  methyl  iodide  yields 
a  mixture  of  1:3:4  : 6-tetram.ethyluracil,  m.  p.  123 — 125  5°,  1:4:5- 
trtmethyluracil,  m.  p.  220*5 — 222°,  and  3:4:  6-trimethyluracilf  m.  p. 
172—174°. 

A  suspension  of  4  : 5-dimethyluracil  is  converted  by  bromine  into 
^-hromo-bhydroxy-^  :  5-dimethyldihydrouracilf 

CO<NH^eB>CMe-OH. 

m.  p.  226 — 227°  (decomp.),  which  changes  to  ^-hromo-i-methyl-b  methyl- 
enedViydrouracil  at  105°,  and  to  4:-bromo-5-ethoxy-4:  :  5-dimethyldihydro- 
uracil,  m.  p.  225 — 226°  (decomp.),  when  boiled  with  alcohol.  The  last 
substance  at  105°  also  yields  4-bromo-4-methyl-5-methylenedihydro- 
uracil,  which  is  converted  by  bromine  water  into  i-hr omo-b -hydroxy - 
i'methyl-b-h'Oinomethyldihydrouracil,  CgHgOgNgBrg,  m.  p.  165 — 167° 
(decomp.)  ;  the  latter  is  also  obtained  by  treating  4  : 5-dimethyluracil 
with  bromine  and  subsequently  boiling  with  water. 

When  4-bromo  5-hydroxy-4  : 5-dimethyldihydrouracil  is  treated  with 
5%  potassium  hydroxide  in  the  cold,  a  substance,  C^HjQO^N^.HgO, 
m.  p.  168'5 — 169'5°  (decomp.),  is  obtained,  which  may  be  4:5- 
dihydroxy  -4:5-  dimethyldihydrouracil  or  acetylmethylhydantoin 
(compare  Bremer,  Abstr.,  1911,  i,  160).  C.  S. 

Alkyl  Derivatives  of  Methyluracil.  Oskar  BOckendorpf 
(Annalen,  1911,  385,  314— 327).— 4-Methyl-3-ethyluracil  (Hoebel, 
Abstr.,  1907,  i,  557)  reacts  with  aqueous  bromine  to  form  5  :  5-dibromo- 

i'hydroxyA-methyl-Sethyldihydrouracily      NEt<^p^  ^OH^OR    ^^^* 

m.  p.  about  160°,  which  is  converted  by  95%  alcohol  into  5-bromo- 
A-methyl-Z-ethyluracil,  m.  p.  234 — 236°  (decomp.);  the  latter  reacts 
with  aqueous  ammonia  at  150 — 160°  to  form  b-aminoA-methyl-^-ethyl- 
uracily  m.  p.  234 — 236°.  The  following  compounds  are  obtained  from 
4-methyl-l-ethyluracil  by  similar  methods  :  5  :  b-dibromoA-hydroxy- 
A-methyl-l  ethyldihydrouracil,  m.  p.  about  160°;  b-bromo-i-methyl- 
l-ethylurncil,  m.  p.  203 — 206°;  5amino-4:-'niethyl-l-ethyluracil,  m.  p. 
203 — 205°.  4-Methyl-l-ethyluracil  is  converted  by  sulphuric  and  nitric 
acids  on  the  water-bath  into  b-nitrol-ethyluracil-i-carboxylic  acid, 
CyHyOgNgjHgO,  m.  p.  189°  (decomp.),  and  a  substance,  C^HgOgN^, 
decomp.  180 — 220°;  at  140—150°  the  former  yields  5-nitro-l-ethyl- 
uracil,  m.  p.  159 — 161°,  which  is  reduced  by  aqueous  ammonia  and 
aluminium  amalgam  to  6-amino-l-ethyluracilf  m,  p.  171 — 172°. 
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4:-Methyl-3-propyluracil,  m.  p.  170 — 172°,  and  i-methyl-l-propyluracil, 

.  p.  184°,  are  prepared  and  separated  in  a  similar  manner  to  the 
methylethyluracils  (Hoebel,  loo.  cit.).  Their  constitutions  are  proved 
as  follows :  4-Methyl-l-propyluracil  by  ethylation,  and  4-raethyl- 
3-ethyluracil  by  propylation,  yield  the  same  ^-methyl-3-ethyl-\-propyl- 
uracil,  m.  p.  63  —  65°.  Also,  4-methyl-l-propyluracil  by  methylation, 
and  3  :  4-dimethyluracil  by  propylation,  yield  the  same  3  :  i-dimethyl- 
1-propyluracil,  m.  p.  85 — 87°.  Finally,  4-methyl-3-propyluracil  by 
methylation,  and  1  : 4-dimethyluracil  by  propylation,  yield  the  same 
1  :  4:-dimethyl-3-propyluraGil,  m.  p.  52 — 54°. 

Methylallyluracils  have  been  prepared  and  their  constitutions 
proved  by  similar  methods.  4:-Methyl-\-allyluraGil  and  4:-methyl- 
3-allyluracil  have  m.  p.  180 — 182°  and  168 — 169°  respectively; 
1  :  4:-dimethyl-3-allyluracU  and  3  :  ^-dimethyl-\-allyluracil  have  m.  p. 
45 --47°  and  59— 61°  respectively. 

Afethylisobutyluracils,  m.  p.  195 — 196°  and  133 — 135°,  have  been 
obtained,  but  have  not  yet  been  fully  investigated.  C.  S. 

Phenylraethyltriazole.  A  Correction.  Eugen  Bamberger 
{Ber.,  1911,  44,  3564— 3565).— It  was  previously  stated  (Abstr., 
1894,  i,  23)  that  l-phenyl-5-methyltriazole-3-carboxylic  acid  yielded 
phenylmethyltriazole,  m.  p.  191°,  when  heated  in  a  stream  of  carbon 
dioxide.  Pellizzari  has  shown  that  this  compound  is  in  reality  cyano- 
phenylacetamidine,  NPhlCMe-NH'CN.  It  was  also  stated  that  the 
compound  was  a  base,  but  it  is  now  shown  to  be  an  acid  soluble  in 
sodium  hydroxide,  and  is  precipitated  in  colourless  needles,  as  stated 
by  Pellizzari  (loc.  cit.).  E.  F.  A. 

i\^-Quinhydrones.  M.  M.  Richter  (Ber.,  1911,  44,  3466—3469). 
— The  action  of  iodine  on  p-phenylenediamine  in  benzene  solution  gives 
rise  to  an  almost  black  substance  of  the  composition 

nh:c6H4:nh,nh2-C6H4-nh2,2hi,I2, 

a  nitrogen  analogue  of  the  quinhy drones.  This  ^-benzoquinhy drone 
dihydriodide  periodide  is  an  almost  black  substance,  which  loses  iodine 
on  warming.  On  account  of  its  instability,  the  corresponding  base 
could  not  De  isolated. 

Benzidine  treated  with  iodine  in  a  similar  manner  gives  ^-henzidine- 
quinhydro7ie  dihydriodide  periodide,  02^1122^4,2111,14,  a  greyish-black 
powder,  which  loses  iodine  even  at  the  ordinary  temperature. 

o-Phenylenediamine  treated  with  iodine  behaves  quite  differently, 
jand  yields  2  :  3-diaminophenazine. 

References  are  given  to  papers  describing  compounds  which  must  be 

^regarded  as  derived  from  the  above  bases  or  from  bases  of  the  same 

type.     The  author  ascribes  to  all  these  bases  a  structure  analogous  to 

.that  which  he   has   already  attributed  to   the   quinhydrones   (Abstr., 

1911,  i,  136),  for  example,  NHICgH  •NH2-NH-C6H4-NH2,2HI.I,. 

D.  F:  T. 

Preparation  of  Solid  Diazonium  Salts  by  means  of  Nitrosyl 
Chloride.  M.  Struszynski  and  Wojeiech  Sventoslavsky  {Bull.  Acad. 
JSci.  Cracow,  1911,  A,  459 — 463). — Nitrosyl  chloride,  which  is  now  an 
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easily  accessible  product,  is  an  energetic  diazotising  agent,  and  it  is 
conveniently  used  for  preparing  solid  diazonium  salts  in  a  state  of 
purity. 

The  amine  is  dissolved  in  alcohol,  and  an  alcoholic  solution  of 
hydrogen  chloride  containing  2'5 — 3  mols.  of  the  acid  added  ;  the 
mixture  is  cooled  in  ice,  and  the  solution  of  nitrosyl  chloride  in  toluene 
added.  Action  is  rapid  and  complete,  and  the  insoluble  diazonium 
salt  separates.  When  sulphuric  acid  is  substituted  for  hydrochloric 
acid,  the  corresponding  sulphates  are  obtained.  E.  F.  A. 

Cazeneuve'e  Diphenylcarbodiazide  and  Diphenylcarbazone. 
EuGEN  Bamberger  (Ber.,  1911,  44,  3743— 3754).— From  a  com- 
parison of  the  properties,  the  author  shows  that  the  diphenylcarbo- 
diazide of  Cazeneuve  (Abstr.,  1901,  i,  297)  is  identical  with  the 
betaine  of  diphenylhydroxytetrazolium  hydroxide  (Bamberger,  Abstr., 
1899,  i,  355) ;  the  latter  name  gives  the  correct  description. 

Reasons  are  also  given  for  believing  that  whilst  the  formula 
NgPh'CO'NH'NHPh  correctly  represeuts  the  structure  of  free 
diphenylcarbazone  (compare  Heller,  Abstr.,  1891,  1212),  the  salts, 
which  have  a  much  more  intense  colour,  are  derived  from  the  structure 
NjPh-C(OH):N-NHPh.  D.  F.  T. 

Heemopyrrole.  Lad.  Leyko  and  Leon  Marchlewski  (Bull.  Acad. 
Sci.  Cracow,  1911,  A,  345 — 349). — The  hydrochlorides  of  dyes  obtained 
by  coupling  heemopyrrole  with  benzenediazonium  chloride  have  been 
described  previously  (Leyko  and  Marchlewski,  Abstr.,  1910,  i,  144). 
To  obtain  the  free  base,  NjPh'CgHgN'NgPh,  the  hydrochloride  is 
decomposed  with  sodium  acetate  in  alcoholic  solution. 

Bisbenzeneazohaemopyrrole  forms  fine,  lustrous  needles,  m.  p. 
171 — 172°.  In  ethereal  solution  it  shows  two  absorption  bands  in 
the  visible  region  of  the  spectrum,  whereas  biscymeneazopyrrole  and 
bisbenzeneazopyrrole  are  characterised  by  only  one  band.  Taking  into 
account  Kiister's  proof  that  hsemopyrrole,  CgHjgN,  yields  methylethyl- 
maleinimide  on  oxidation,  the  bisbenzeneazo-derivative  is  formulated 

as   I'hN2-N<^^^^p^^.Y^^^  [compare  this  vol.,  i,  41,  50].    E.  F.  A. 

The  Changes  in  Physical  Conditions  of  Colloids.  XII.  The 
Properties  of  the  Protein  Ions.  Carl  Schorr  {Biochem  Zeitsch., 
1911,  37,  424 — 451). — According  to  the  theory  of  Pauli,  proteins  act 
both  as  acids  and  bases,  but  under  certain  conditions  of  hydrogen 
ion  concentration,  the  protein  ions  themselves  exist  in  solution,  and 
not  protein  salts  of  either  acids  or  bases.  The  protein  ions,  according 
to  the  theory,  differ  from  the  protein  salts  in  that  the  ions,  as  hydro- 
phil  colloids,  are  capable  of  existing  as  highly  hydrated  aggregates, 
from  which  the  water  is  extracted  only  with  some  difficulty.  This 
theory  is  supported  by  the  fact  that  under  such  conditions  the  solu- 
tion of  protein  contains  protein  not  in  form  of  salts ;  the  protein  is 
only  slightly,  if  at  all,  precipitated  by  dehydrating  agents,  such  as 
alcohol.  Such  solutions,  furthermore,  owing  to  the  large  aggregates, 
have  a  high  viscosity,  and  also,  owing  to  the  large  size  of  the  hydrated 


ORGANIC   CHEMISTRY.  i.    57 

protein  ions  and  their  slow  motion,  have  only  a  relatively  small 
capacity  for  conducting  electricity.  In  the  presence  of  neutral  salts, 
furthermore,  the  protein  ions  lose  their  electric  charge,  and  all  those 
properties  disappear  which  are  due  to  the  presence  of  protein  ions. 
In  the  presence  of  salts  there  is  therefore  a  restitution  of  such 
properties  as  the  precipitability  by  alcohol  and  a  diminution  of 
viscosity.  The  above  theory  is  substantiated  by  numerous  experi- 
ments on  the  precipitability  of  proteins  in  the  presence  of  varying 
quantities  of  acids  and  bases,  and  by  numerous  physical  measurements 
of  the  properties  of  the  solutions  under  the  varying  conditions. 

S.  B.  S. 

Action  of  Bromine  and  Iodine  on  Proteins.  A.  Krzemecki 
(Bull.  Acad.  Sci.  Cracow,  1911,  A,  470 — 488). — Previous  observers  of 
the  action  of  iodine  or  bromine  on  proteins  have  worked  under  con- 
ditions in  which  more  or  less  oxidation  took  place.  The  experiments 
now  described  were  made  so  as  to  alter  the  protein  molecule  as  little 
as  possible,  merely  introducing  halogen  partly  in  a  very  loosely  bound 
condition. 

Egg-albumin  was  found  to  retain  28*3 — 29'6%  of  iodine  and  18%  of 
bromine,  serum-albumin  28*5%  iodine  and  20*5%  bromine,  casein  19*1 
to  24'9%  iodine,  and  plant  protein  34*6%  iodine.  The  halogen  is 
attached  to  the  protein  molecule  in  several  different  ways,  part  being 
removed  by  boiling  with  acetic  acid  ;  thus,  after  treatment,  egg- 
albnmin  contains  24-45%  iodine,  serum-albumin  24*5%  iodine,  and 
casein  17*37%  iodine.  Acetone  at  the  ordinary  temperature  eliminates 
a  further  proportion  of  halogen,  egg-albumin  now  containing  15*6% 
iodine,  and  serum-albumin  14%.  Finally,  treatment  with  sodium 
thiosulphate  reduced  the  iodine  in  egg-albumin  to  6*26%. 

a-Hydroxyprotosulphonic  acid,  under  similar  conditions,  was  only 
able  to  take  up  11-12%  of  iodine  when  made  from  egg-albumin,  and 
9*8%  of  iodine  when  prepared  from  serum-albumin.  When  the  halogen 
proteins  are  heated  with  water,  a  large  amount  of  decomposition  takes 
place.     The  halogen  proteins  are  digested  both  by  trypsin  and  pepsin. 

The  halogens  in  ethereal  solution  were  allowed  to  acton  the  protein, 
absorption  being  usuiUy  complete  within  a  few  hours  in  the  case  of 
iodine.  Even  better  results  were  obtained,  using  methyl  alcohol  as 
solvent.  E.  F.  A. 

3 :  5  Di-iodotyrosine  from  lodoprotein.  IV.  Gorgonin  and 
Spongin.  Adolf  Oswald  {Zeitsch.  physiol.  Clmn.,  1911,  75, 
353 — 362). — The  iodoproteins  differ  in  the  relative  proportions  of 
fixed  iodine  and  iodine  eliminated  as  hydrogen  iodide  on  decom- 
position with  barium  hydroxide  (compare  Oswald,  Abstr.,  1911,  697, 
812).  Of  the  total  iodine  in  gorgonin,  82%  is  fixed,  and  18%  can  be 
eliminated  ;  the  amount  of  di-iodotyrosine  isolated  was  0*9%.  Tyrosine 
is  not  the  only  iodine-fixing  group  of  gorgonin.  Spongin  yields  64% 
of  fixed  iodine,  36%  being  eliminated  on  continued  boiling  ;  15*7%  of 
the  total  iodine  was  isolated  in  the  form  of  di-iodotyrosine.  Spongin 
is  regarded  as  containing  at  least  two  forms  of  iodine  compound. 

E.  F.  A. 
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The  Physical  Chemistry  of  the  Bence -Jones  Protein.  Wolf- 
gang Pauli  (Chem.  Zentr.f  1911,  ii,  371  ;  from  Zentr.  Physiol.^  1911, 
25,  110 — 111). — The  author,  in  view  of  the  recent  work  of  Hopkins 
and  Savory  on  the  Bence-Jones  protein,  calls  attention  to  the  fact  that 
he  has  already  explained  the  peculiar  properties  of  this  substance  as 
regards  its  solubility  in  salt  solutions  as  a  special  case  of  the  general 
properties  of  proteins.  S.  B.  S. 

Formation  and  Estimation  of  Methaemoglobin.  Joseph 
Barcroft  and  Franz  Mt)LLER  {Proc.  physiol.  Soc,  1911,  xx. ;  J. 
Physiol.,  43). — Methaemoglobin  is  formed  quantitatively  when  potass- 
ium nitrite  is  added  to  blood,  the  amount  of  haemoglobin  converted 
containing  an  amount  of  dissociable  oxygen  equivalent  to  that 
necessary  to  convert  nitrite  into  nitrate.  Hydroxylamine  sulphate 
acts  similarly.  Magnesium  chlorate  does  not  do  so.  Methaemoglobin 
in  blood  may  be  estimated  by  combining  two  operations:  (1)  a  com- 
parison of  the  oxygen  capacity  with  that  of  a  standard  blood,  and 
(2)  colorimetric  comparison  of  the  blood  for  estimation  with  the  same 
standard,  the  haemoglobin  in  both  being  first  turned  into  methaemo- 
globin. Two  mild  cases  of  methaemoglobin  poisoning  in  cats  produced 
no  change  in  the  dissociation  curve  of  the  blood.  W.  D.  H. 


Preparation  of  Nucleic  Acid.  Amos  W.  Peters  (J.  Biol.  Chem., 
1911,  10,  373 — 379). — Barium  hydroxide  with  sodium  chloride  is  used 
for  the  extraction  of  the  tissue.  The  alkalinity  thus  obtained  is 
sufficient  to  decompose  the  nucleo-proteins.  One  advantage  of  this 
new  method  is  the  comparative  insolubility  of  the  barium  compounds 
formed  with  constituents  of  the  tissue,  and  so  little  protein  goes  into 
solution  that  a  separate  precipitation  of  protein  is  unnecessary.  The 
solution  of  barium  hydroxide  and  sodium  chloride  dissolves  nucleic 
acid  freely.  Barium,  proteins,  and  guanylic  acid  are  absent  from  the 
final  product.  W.  D.  H. 

Tyrosine  as  an  Agent  for  the  Fixation  of  Iodine  in  the 
Preparation  of  lodopeptones.  Paul  Macquaire  {Compt.  rend., 
1911,  163,  1084 — 1085). — Di-iodotyrosine  has  been  isolated  from 
peptones  which  have  been  treated  with  iodine.  W.  O.  W. 

Oxyprotosulphonic  Acids.  I.  Josef  Buraczewski  and  L. 
Krauze  {Zeitsch.  physiol.  C/iem.,  1911,  76,  37 — 43.  Compare  Abstr., 
1911,  i,  408). — Crude  oxyprotosulphonic  acid  from  egg- albumin,  blood- 
serum,  and  casein  is  divided  into  fractions  :  (a)  insoluble  in  hot  acetic 
acid  ;  (^)  crystallising  from  acetic  acid  solution  in  the  cold  ;  (y)  soluble 
in  acetic  acid,  insoluble  in  alcohol  ;  (y^)  insoluble  in  cold  alcohol ;  (yg) 
soluble  in  alcohol,  but  precipitated  by  ether.  Each  of  these  fractions 
has  been  analysed  completely  ;  they  differ  in  the  intensity  with  which 
they  show  the  biuret  coloration,  and  also  as  regards  the  blackening 
with  a  lead  salt  due  to  sulphur  in  a  loosely  combined  state.  The 
intensity  with  each  test  falls  from  the  a-  to  the  y^-acid,  that  is,  with 
the  increase  in  solubility,  and  possibly  corresponds  with  the  increased 
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oxidation  of  the  protein.    The  a-oxyprotosulphonic  acid  comprises  more 
than  one-half  of  the  total  product.  E.  F.  A. 

Hydrolytic  Decomposition  of  Proteins  by  Pepsin,  Trypsin, 
Acids,  and  Alkalis.  Valdemar  Henriques  and  J.  K.  Gjaldb^ek 
{Zeitsch.  physiol.  Chem.,  1911,  75,  363— 409).— The  hydrolysis  of  a 
number  of  proteins  by  pepsin  and  trypsin  has  been  followed  by 
Sorensen's  method  of  titrating  in  presence  of  formaldehyde,  the 
titration  of  the  aminoacids  being  effected  in  four  stages  (Henriques 
and  Sbrensen,  Abstr.,  1910,  ii,  164,  466).  The  liquid  is  made  neutral 
to  litmus  paper,  phenolphthalein  added,  and  then  iT/S -sodium 
hydroxide  until  a  faint  red  coloration  is  obtained  (stage  1)  ;  the 
addition  is  continued  until  the  deep  red  colour  of  the  control  is 
matched  (stage  2),  when  the  neutral  formaldehyde  solution  is  added, 
and  the  titration  continued  until  a  faint  red  (stage  3)  and  a  deep  red 
(stage  4)  colour  are  obtained.  The  ratio  of  the  figure  in  stage  4,  less 
the  alkali  used  in  the  control,  to  the  figure  in  stage  1  is  calculated 
for  each  test.  The  other  determinations  made  were  the  total 
nitrogen,  the  nitrogen  as  ammonia,  and  the  nitrogen  which  could 
be  titrated  as  formaldehyde  expressed  as  a  percentage  of  the 
total. 

Pepsin  contains  about  25%  of  titratable  nitrogen ;  trypsin  some 
28%.  On  auto-digestion  these  figures  increase  to  37%  and  58% 
respectively. 

Egg-white,  casein,  lean  beef,  edestin,  gliadin,  gelatin,  and  Witte 
peptone  were  incubated  with  pepsin  or  trypsin,  and  the  above  measure- 
ments made  every  few  days.  With  pepsin,  after  about  one  hundred  and 
seven  days'  action,  from  30 — 38%  of  the  total  nitrogen  can  be  titrated 
with  formaldehyde.  The  action  of  the  pepsin  itself  very  soon  falls  off  and 
stops  altogether,  subsequent  digestion  being  due  to  the  action  of  the 
acid  ;  accordingly,  fresh  pepsin  was  occasionally  added.  It  is  evident 
that  the  products  of  very  prolonged  peptic  action  are  in  the  main  due 
to  the  action  of  the  acid  present. 

Much  evidence  as  to  the  nature  of  the  hydrolysis  is  given  by  the 
ratio  of  the  alkali  required  in  the  4th  and  1st  stages  of  titration. 
In  the  case  of  glycine  this  is  48*9  ;  for  glycyl-glycine  it  is  only  2*1 . 
Alanine  has  a  value  of  647;  arginine,  lysine,  cystine,  and  tryptophan 
have  values  below  10;  the  values  for  aspartic  acid,  162,  and  glutamic 
acid,  194,  are  very  high.  The  formation  of  amino-acids  during  hydro- 
lysis will  therefore  be  indicated  by  a  large  increase  in  the  value  of  the 
ratio. 

The  experiments  with  pepsin  show  a  low  value,  2"1 — 2  7,  for  the 
ratio,  which  does  not  materially  change  during  hydrolysis,  indicating 
that  the  products  of  hydrolysis  are  polypeptides  and  not  amino-acids. 
The  amount  of  ammonia  formed  increases  throughout  hydrolysis ;  it 
differs  considerably  in  magnitude  in  the  six  proteins  investigated, 
but  is  far  larger  in  the  case  of  pepsin  and  hydrochloric  acid  than  with 
trypsin. 

The  trypsin  experiments  show  variations  of  from  25%  in  the  case 
of  gelatin  to  60%  in  the  case  of  egg-white  in  the  amount  of  nitrogen 
which  can   be  titrated  in    presence    of  formaldehyde.     The  titration 
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ratio  is,  as  a  rule,  larger  with  trypsin,  being  markedly  so  in  the  case  of 
egg  white,  and  it  tends  to  increase  during  the  progress  of  hydrolysis, 
indicating  the  formation  of  amino-acids.  The  results  show  clearly  the 
differences  between  the  action  of  the  two  ferments. 

The  addition  of  pepsin  to  the  products  of  a  completed  tryptic 
hydrolysis  slightly  increased  the  amount  of  nitrogen  whicli  could  be 
titrated,  and  tended  to  lessen  the  titration  ratio.  The  addition  of 
trypi^in  to  a  completed  peptic  digestion  caused  the  greatest  total 
hydrolysis  measured,  and  an  increase  in  the  titration  ratio,  which, 
however,  did  not  become  so  large  as  in  the  case  of  the  f-imple  tryptic 
digestion  owing  to  the  presence  of  the  peptide  constituents. 

For  comparison,  hydrolysis  has  also  been  effected  by  hydrochloric 
acid  and  by  sodium  hydroxide.  The  proportion  of  ammonia  formed 
is  greatest  in  the  last  case.  The  titration  ratio  indicates  that  acid 
hydrolysis  is  very  similar  to  that  caused  by  pepsin  ;  possibly  pepsin 
acts  as  a  catalyst  for  the  weak  acid.  The  titration  ratio  is  higher 
in  hydrolysis  by  alkali,  but  not  as  great  as  with  trypsin  ;  probably 
the  difference  in  the  mode  of  action  in  the  two  agents  depends 
mainly  on  the  secondary  changes  produced  by  the  alkali. 

E   F.  A. 

Inactivation  of  Trypsin  by  Dialysis  against  Distilled  Water  ; 
Reactivation  of  the  Diastase  by  Addition  of  Salts.  Albert 
Frouin  and  Arthur  Compton  {Compt.  rend.,  1911,  153,  1032 — 1034). 
—  The  proteolytic  enzyme  of  pancreatic  juice  is  rendered  inactive  when 
the  liquid  is  submitted  to  dialysis  for  sixty-six  to  seventy-two 
hours,  but  can  be  activated  by  addition  of  certain  salts,  such  as  sodium 
chloride,  bromide,  iodide,  fluoride,  acetate,  citrate,  magnesium 
sulphate,  and  others,  or  by  alkali  hydroxides.  If  dialysis  is  prolonged 
beyond  the  period  stated,  the  enzyme  undergoes  a  permanent  loss  of 
activity.  W.  0.  W. 


Protection  of  Trypsin  from  Destruction  by  Heat.  D.  H.  de 
SouzA  (/.  Physiol,  1911,  43,  374— 378).— A  temperature  of  80° 
destroys  trypsin  in  five  minutes;  the  protective  actioa  of  peptone  in 
the  solution  is  very  slight,  but  rather  greater  if  the  reaction  is  acid 
or  neutral.  Lower  temperatures  (65 — 70°)  take  longer  to  destroy  the 
enzyme,  and  the  protective  action  of  peptone  is  somewhat  greater. 
The  protection  is  too  small  to  be  of  any  value  in  sterilising  enzymes 
by  heat.     Experiments  without  antiseptics  are  not  trustworthy. 

W.  D.  H. 

Tryptic  Digestion  of  Silk.  I.  W.  S.  Hubbard  (/.  Amer.  Chem. 
Soc.j  1911,  33,  2032 — 2035). — Experiments  are  described  which  show 
that  silk  is  slowly  hydrolysed  by  trypsin  with  formation  of  tyrosine, 
tryptophan,  or  a  compound  of  this  substance,  and  dextrorotatory 
tryptic  peptones.  E.  G. 

The  Conditions  for  Optimal  Action  of  Invertase.  Aristides 
Kanitz  (Biochem.  Zeitsch.,  1911,  37,  50 — 51). — In  view  of  various 
recent  investigations  on  this  subject,  the  author  calls  attention  to  his  own 
work  published  in  1903,  in  which   he  showed  that  the  optimal  action 
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of  invertin  from  Aspergillus  niger  takes  place  in  a  medium  with 
hydrogen  ion  concentration  of  3*3  x  10"^  to  3'3  x  10"^  at  a  temperature 
of  56°  (compare  Abstr.,  1904,  i,  158).  S.  B.  S. 

Mechanism  of  the  Destruction  of  Diastases  by  Light. 
Henri  Agulhon  {Compt.  rend.,  1911,  153,  979 — 982.  Compare  this 
vol.,  ii,  243). — Enzymes  are  divisible  into  three  classes  according  to 
their  sensitiveness  to  light.  Sucrase,  tyrosinase,  and  laccase  are 
destroyed  by  visible  rays  only  in  presence  of  oxygen ;  in  a  vacuum 
they  are  destroyed  only  by  ultra-violet  light.  Probably  in  the 
absence  of  molecular  oxygen,  hydrogen  peroxide  is  the  effective  agent 
of  decomposition.  Emulsin  and  catalase  are  destroyed  by  light  of  all 
wave-lengths,  even  in  a  vacuum,  but  more  rapidly  when  oxygen  is 
present.  Rennet  is  an  example  of  a  third  type,  the  activity  of  which 
is  not  impaired  by  visible  rays,  but  is  rapidly  destroyed  by  ultra- 
violet radiation  in  a  vacuum.  W.  0.  W. 

The  Mode  of  Action  of  Phosphatese.  A.  von  Lebedeff  {Zeitsch. 
physiol.  Chem.,  1911,  75,  499 — 500). — Polemical  against  Euler  and 
KuUberg  (Abstr.,  1911,  i,  1057).  The  results  obtained  by  these 
authors  were  vitiated  by  the  use  of  impure  yeast-extract. 

H.  B.  H. 

The  Influence  of  Temperature  on  the  Action  of 
Phosphatese.  Hans  von  Euler  and  Hjalmar  Ohlsen  (Biochem. 
Zeitsch.,  1911,  37,  312 — 320). — The  aqueous  extract  of  yeast  dried  at 
50°  does  not  produce  a  synthesis  of  phosphoric  esters  of  sugars  from 
dextrose  and  phosphoric  acid  unless  the  former  substance  is  previously 
partly  fermented  with  living  yeast.  A  synthetical  enz}?me  can 
therefore  be  separated  from  other  enzymes  in  yeast.  The  extract  of 
dried  yeast  becomes  more  active  synthetically  if  it  is  warmed 
to  40°  before  acting  on  the  mixture  of  phosphate  and  partly 
fermented  dextrose.  The  explanation  of  this  phenomenon  has  not 
yet  been  found,  but  preliminary  experiments  indicate  that  it  is  not 
due  to  the  destruction  of  inhibitory  substances.  S.  B.  S. 

5-Nitro-2-aniinophenylarsinic  Acid.  Ludwig  Benda  (Ber., 
1911,  44,  3293— 3297).— It  has  been  shown  previously  (Abstr.,  1908, 
i,  591)  that  in  the  preparation  of  aminoarylarsinic  acids  from  aromatic 
amines,  the  arsenic  always  enters  the  para-position  to  the  amino- 
group,  provided  that  this  position  is  unoccupied.  In  the  case  of 
para- substituted  amines,  either  the  introduction  of  arsenic  cannot  be 
effected,  or  exceedingly  small  yields  of  o-aminoarylarsinic  acids  are 
obtained  (Benda,  Abstr.,  1908,  i,  747).  An  exception  to  this  rule 
has  been  found  in  ;?-nitroaniline,  which  is  readily  converted  into 
b-nifro-2-aminophe7tylar8inic  acio?, N02*CgH3(OH)'AsO(OH)2,  by  heating 
it  with  arsenic  acid  at  210°.  The  acid  crystallises  in  lustrous,  orange- 
yellow  prisms,  m.  p.  235 — 236°  (decomp.),  and  yields  an  acetyl  derivative 
and  an  almost  colourless  diazO'COjnpoxxnd.  The  constitution  of  the 
acid  has  been  established  by  its  conversion  into  2-iodo-4-nitroaniline 
(Michael  and  Norton,  Ab^tr.,  1878,  406)  by  the  action  af  potassium 
iodide  and  sulphuric  acid  on  the  aqueous  solution  of  its  sodium  salt. 
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When  heated  with  aqueous  sodium  hydroxide,  it  yields  d-nitro- 
2-hydroxyphenylar8inic  acid,  N02'C6H8(OH)'A80(OH)2.  This  forms 
stout,  lustrous,  pale  amber-yellow  crystals,  m.  p.  247 — 248°  (decomp.), 
and  yields  a  monopotassium  salt,  CgH50gNKA8,H20,  crystallising  in 
almost  colourless  needles  or  leaflets  ;  the  dipotassium  salt  forms 
intensely  yellow,  felted  needles. 

3  :  b'Dinitro-2-hydroxyphenylar8inic  acid, 

OH-CeH2(NOo)2-AsO(OH)a, 
prepared  by  nitrating  the  mononitro-acid,  crystallises  in  pale  yellow 
needles,  m.  p.  237°. 

Reduction  of  5-nitro-2-hydroxyphenylar8inic  acid  by  means  of 
sodium  hyposulphite  yields  5  :  b' -dia7nino-2  :  2' -dihydroxyarseno- 
bemene,  which  forms  a  yellow  powder,  yields  a  microcrystallioe 
dihydrochloride,  and,  when  oxidised  with  sodium  hypochlorite  in 
alkaline  solution  in  the  presence  of  p-xylenol,  gives  a  cornflower-blu3 
solution  of  the  corresponding  indophenolarsinic  acid.  F.  B. 

Constitution  of  the  Isomeric  Aminophenylarsinic  Acids, 
and  of  Michaelis's  Nitrophenylarsinic  Acid.  Alfred  Bektheim 
and  LuDWiG  Benda  (Ber.,  1911,44,  3297— 3300).— m-Aminophenyl- 
arsinic  acid  has  been  prepared  by  eliminating  the  amino-group  from 
3-nitro-4-aminophenylar8inic  acid  (Abstr.,  1911,  i,  1055)  and  5-nitro- 
2-aminophenylarsinic  acid  (preceding  abstract),  and  fonnd  to  be 
identical  with  the  acid  previously  obtained  (Bertheim,  Abstr.,  1908, 
i,  590)  by  the  reduction  of  the  nitrophenylarsinic  acid  prepared  by 
Michaelis  and  Loesner  (Abstr.,  1894,  i,  187)  by  directly  nitrating 
phenylarsiric  acid.  Michaelis  and  Loesner's  acid  is  accordingly 
m-nitrophenylarsinic  acid. 

The  elimination  of  the  amino-group  from  3-nitro-4-aminophenyl- 
arsinic  acid  was  accomplished  by  diazotisation  and  subsequent 
treatment  of  the  resulting  diazo-compound  with  hypophosphorous  acid. 
In  the  case  of  5-nitro-2-aminophenylarsinic  acid,  the  replacement  of 
the  diazo-group  was  effected  by  means  of  copper  bronze  and  alcohol. 
The  w-nitrophenylarsinic  acid  thus  obtained  was  isolated  by  means  of 
the  ziiic  salt,  and  reduced  with  sodium  amalgam  to  7/i-auiinopbenyl- 
arsinic  acid.  F.  B. 

p-Phenylenediaminearsinic  Acid.  Ludwig  Benda  (Ber.,  1911, 
44,  3300 — 3304).  —  i^Phenylejiediaminearsinic  [2  :  b-diaTninophenyl- 
arsinic]  acid  is  prepared  by  reducing  5-nitro-2-aminophenylarsinic  acid 
(preceding  abstracts)  in  aqueous  sodium  hydroxide  solution  with 
ferrous  chloride.  It  crystallises  in  slender  needles,  which  become 
violet  on  exposure  to  air  and  light,  and  decompose  at  210 — 215°.  It 
reacts  with  only  one  molecule  of  nitrous  acid  to  form  a  diazo -corapoundj 
which  yields  reddish-violet,  yellowish-orange,  and  red  azo-dye^i  with 
^-salt,  resorcinol,  and  yS-naphthol  respectively.  When  the  diazo- 
compound  is  treated  with  copper  and  alcohol,  and  the  resulting  mono- 
aminophenylarsinic  acid  again  diazotised  and  coupled  with  /3-naphthol, 
a  red  azo-dye  is  obtained,  which  is  reduced  by  sodium  hypo- 
sulphite to  m-aminoplienylarsinic  acid.  The  diazotisation  of  2  :  5-di- 
aminophenylarsinic  acid  therefore  takes  places  at  the  amino-group  in 
the  2-position. 
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Attempts  to  prepare  o-aminophenylarsinic  acid  (see  following 
abstract)  by  acetylating  2  : 5-diaminophenylarsinic  acid,  diazotising 
the  resulting  2-amino-b-acetylaminophenylar8inic  acid,  and  combining 
the  diazo-compound  thus  obtained  with  /8-naphthol,  followed  by  hydro- 
lysis and  subsequent  removal  of  the  amino-group  from  the  resulting 
azo-dye,  were  only  partly  successful.  o-Aminophenylarsinic  acid  was 
identified  in  the  product,  but  could  not  be  isolated  in  a  crystalline 
condition.  F.  B. 

o-Aminophenylarsinic  (o - Arsanilic)  Acid.  Ludwig  Benda 
{Ber.,  1911,  44,  3304— 3308).— 5-Nitro-2-aminophenylarsinic  acid 
(preceding  abstracts)  and  oxalic  acid  react  when  heated  with  con- 
centrated aqueous  sodium  hydroxide  at  160 — 165°  to  form  4  :  ^'-di- 
nitro-oxanilide-2  : 2'-diarsinic  acid, 

AsO(OH)2-C,H3(N02)-NH-CO-CO-NH-C6H3(N02)-AsO(OH)2, 
which  is  reduced  by  iron  and  acetic  acid  to  4  : 4:'-diamino-oxanilide- 
2  :  ^'-diarsinic  acid.     The  amino-group  is  eliminated  from  the  latter 
compound    by   diazotisation    and    treatment    of    the   resulting   diazo- 
compound  with  copper  and  alcohol. 

The  oxanilide-2  :  2' -diarsinic  acid, 

AsO(OH)2-C6H4-NH-CO-CO-NH-C6H4-AsO(OH)2, 
thus  obtained  crystallises  in  lustrous,  silvery  leaflets,  and  is  hydro- 
lysed  by  dilute  sulphuric  acid  to  o-aminophenylarsinic  acid, 

NH2-C6H4-AsO(OH)2. 
This  crystallises  in  needles,  m.  p.  153°,  and  is  distinguished  from  its 
isomerides  by  its  much  greater  solubility  in  water  and  the  ease  with 
which  the  arsenic  acid  residue  is  removed.  When  heated  with 
potassium  iodide  and  dilute  sulphuric  acid  at  80°,  it  is  instantly  con- 
verted into  o-iodoaniline.  Its  toxicity  is  much  greater  than  that  of 
the  jo-isomeride.    The  crystalline  barium  and  silver  salts  are  described. 

F.  B. 

Nitrohydroxyarylarsinic  Acids.  Ludwig  Benda  and  Alfred 
Bertheim  {£er.,  1911,  44,  3445 — 3448). — The  nitration  of  jo-hydroxy- 
phenylarsinic  acid  and  of  4-hydroxy-5-methylarsinic  acid  has  been 
studied. 

3  -  Nitro  -  4  -  hydroxyphenylarsinic  acid  is  formed  when  sodium 
^-bydroxyphenylarsinate  dissolved  in  concentrated  sulphuric  acid  is 
treated  with  the  theoretical  quantity  of  nitric  acid  (D  1-4),  the 
temperature  not  being  allowed  to  rise  above  0°.  It  forms  nearly  white 
crystals,  which  decompose  when  heated.  The  mono-,  di-,  and  tri-sodium 
salts  were  prepared,  the  last-named  existing  in  two  forms.  Its 
"p-toluenesulphonic  ester,  colourless  leaflets,  m.  p.  171°  previously 
sintering,  was  also  investigated. 

3  :  5-BiniCro-i-hydroxyphenylarsinic  acid  was  prepared  by  nitrating 
sodium  jp-hydroxyphenyiarsinate  dissolved  in  concentrated  sulphuric 
acid  by  means  of  nitric  acid  (D  1*52),  the  temperature  being  maintained 
at  between  15°  and  20°.  It  decomposes  when  heated.  In  alkaline 
solution  it  yields  a  deep  red  coloration  on  the  addition  of  sodium  thio- 
sulphate.  The  mononitro-acid  shows  no  change  in  colour  on  similar 
treatment. 

b~Nitro-^-hydroxy-n\-tolylarsinic  acid  was  prepared,  from  4-hydroxy- 
m-tolylarsinic  acid  according  to    the  method  used  in  the  preparation 
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of    3-nitro-4-hydroxyphenylar8inic    acid.     It    crystallises    from    50% 
acetic  acid  in  faintly  yellow  leaflets  or  needles.  H.  W. 

3-Nitro-4-bydroxyphenylar8inic  Acid.  Ludwig  Benda  (Ber., 
1911,  44,  3449 — 3451). — Diflficulties  were  encountered  in  applying  the 
method  given  in  the  previous  abstract  to  the  technical  preparation  of 
3-nitro-4-hydroxyphenylarsinic  acid,  the  latter  being  required  for  the  pre- 
paration of  the  drug  salvarsan.  Attempts  were  therefore  made  to  pre- 
pare an  azo-compound  from  crude  /?-hydroxyphenylarsinic  acid,  which, 
on  reduction,  would  yield  either  3-amino^4-hydroxyphenylarsinic  acid  or 
di-7n-aminodi-;^hydroxyarsenobenzene  |(the  base  of  salvarsan).  The 
compounds  obtained  by  coupling  jt?-hydroxyphenylarsinic  acid  with 
/>-nitrodiazo benzene  or  with  diazobenzene  were,  however,  found 
to  be  completely  free  from  arsenic. 

3-Nitro-4-hydroxyphenylarsinic acid  was  finallyobtained  in  quantitative 
yield  by  warming  3-nitro-4-aminophenylarsinic  acid  (compare  Bertheim, 
Abstr.,  1911,  i,  1035)  with  potassium  hydroxide  and  subsequent  treat- 
ment with  hydrochloric  acid.  When  similarly  treated,  5-nitro- 
6-amino-m-tolylarsinic  acid  yielded  the  corresponding  5-nitro- 
6-hydroxy-77i-tolylarsinic  acid.  H.  W. 

Preparation  of  Mercury  Derivatives  of  Indoles.  C.  F. 
BoEHEiNGEE  k  SoHKE  (D.R.-P.  236893). — The  action  of  mercuric 
acetate  on  indole  derivatives  in  alcoholic  solution  yields  products 
which  are  readily  decomposed  by  hot  dilute  mineral  acids  into  their 
generators. 

The  following  compounds  were  prepared :  (I)  CigHjgOgNHg  (a  red 
precipitate)  from  phthalylmethylindole  ;  (II)  CuHijOgNHg  (needles) 
from  1-methylindole;  (Hi)  CjoHgOgNHg  from  1-methylindolecarboxylic 
acid;  (IV)  CjgHigOgNHg  (a  brown  precipitate)  irom  anisi/lindole,  m.  p. 
226°,  obtained  by  the  action  of  zinc  chloride  on  acetylanisolephenyl- 
hydrazone ;  (V)  C22H240gN2Hg3  (a  yellow  precipitate)  from  2-methyl- 
indole. 


-TjC-Hg-O-COMe  /    V     iiC-Hg-0-COMe 

•Ic-Me  I        I       l!CH 

N-CO-CgH^-COgH  NMe 

(I.)  .  (11.) 

||C-Hg-OH 
l!c-C02H 

NMe 
(III.) 

NH  \  NH 

(IV.)  (V.) 

F.  M.  G.  M. 
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Three  Normal  Saturated  Hydrocarbons :  Triacontane, 
Tetratriacontane,  and  Hexatriacontane.  Albert  Gascard 
(Compt.rend.,  1912,  154,  1484:— 1487). — Pentadecyl  alcohol  (Simonini, 
Abstr.,  1892,  1301)  was  converted  into  pentadecyl  iodide,  brilliant 
scales,  m.  p.  24*5°.  This  was  boiled  with  xylene  and  sodium  for 
twelve  hours,  when  n-triacontane^  CgQHgg,  was  obtained  as  brilliant 
scales,  m.  p.  65*2 — 65*5°,  isomeric,  if  not  identical,  with  the  hydro- 
carbons isolated  from  plants  by  Klobb  (Abstr.,  1910,  ii,  1100),  and 
from  the  products  of  electrolysis  of  potassium  palmitate  by  Petersen 
(Abstr.,  1906,  i,  331). 

Heptadecyl  stearate  was  prepared  by  heating  silver  stearate  with 
iodine.  The  compound  crystallises  in  silky  lamellae,  m.  p.  64'7°,  and 
on  hydrolysis  yields  n-heptadecyl  alcohol,  pearly  scales,  m.  p.  54". 
Heptadecyl  iodide,  brilliant  lamellae,  m.  p,  33" 6°,  when  treated  with 
sodium  gives  n-tetratriacontane,  Cg^H^-Q,  occurring  as  very  brilliant 
scales,  m.  p.  73*2'^. 

Similarly,  octadecyl  iodide,  m.  p.  33*5°,  has  been  converted  into 
n-hexatriacontane,  CggH^^,  a  substance  crystallising  in  brilliant  lamellae, 
m.  p.  76°.  W.  0.  W. 

Catalytic  Action.  V.  Friedel  and  Crafts'  Reaction.  Jacob 
BoESEKEN  {Rec.  trav.  chim.,  1911,  30,  381 — 39l.  Compare  Abstr., 
1910,  i,  152). — In  continuation  of  the  previous  work  it  is  shown  that 
dissociable  chlorides,  such  as  sulphuryl  chloride,  pentachloroethane, 
and  chloral,  act  as  a  mixture  of  the  non-decomposed  molecule,  in  which 
the  chlorine  atoms  are  activated,  and  of  its  products  of  decomposition. 
The  first-named  chloride  has  been  tried  with  benzene,  toluene,  and 
anisole.  With  the  two  former  the  products  of  reaction  are  those  of 
the  condensation  of  the  non-dissociated  molecule  as  well  as  those  of 
the  products  of  dissociation.  The  latter  are  in  excess,  since  the 
equilibrium  SOgClg  Z^  SOg -I- Clg  is  displaced  to  the  right  by  the 
catalyst.  In  the  case  of  anisole  the  reaction  only  yields  the  sub- 
stances formed  from  the  products  of  dissociation,  probably  owing  to 
the  fact  that  the  anisole  is  attacked  so  energetically  by  these  products. 

With  pentachloroethane,  it  is  only  the  activated  chlorine  in  the 
undecomposed  molecule  which  attacks  benzene,  although  at  the  same 
time  some  of  the  pentachloroethane  is  decomposed  into  tetrachloro- 
ethylene  and  hydrogen  chloride. 

Chloral  and  benzene  give  a  very  complex  reaction,  a  large  number 
of  substances  being  formed,  owing  to  the  fact  that  the  products  of 
decomposition  of  the  chloral  can  re-combine  to  form  other  substances. 

W.  G. 


^uTien 


utoxidation  of  Trichloroethylene.      Ernst  Erdmann   {J,  pr. 
1912,   [ii],  85,  78 — 89). — Trichloroethylene  was  prepared   by 
VOL.  on.  1.  / 
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the  action  of  alcoholic  potash  on  tetrachloroetbane ;  it  has  b.  p. 
85'8— 86-0774 1-6  mm.,  m.  p.  -83°,  Df  ]-4640,  J)'/'  1-4695. 

In  contact  with  air  this  liquid  undergoes  autoxidation  ;  at  elevated 
temperatures  and  increased  pressure,  for  example,  in  an  autoclave,  the 
reactions  are  complex,  a  mixture  of  halogen  compounds  boiling  between 
100  and  240°  being  obtained,  due  to  polymerisations  and  secondary 
actions ;  at  the  ordinary  pressure  and  below  60°  the  process  is  much 
simpler,  the  final  products  being  hydrogen  chloride,  carbon  monoxide, 
carbonyl  chloride,  and  dichloroacetyl  chloride,  the  latter  being  the 
only  liquid  product.  In  order  to  obtain  measurable  quantities  of  the 
products  the  experiment  may  have  to  extend  over  several  weeks;  the 
rate  of  reaction  varies  as  the  ratio  of  trichloroethylene  to  oxygen. 
With  excess  of  oxygen,  after  twenty-eight  days,  the  amount  of  oxygen 
removed  is  between  I  and  2  atoms  for  each  molecule  of  trichloro- 
ethylene  originally  present,  thus  indicating  the  simultaneous  reactions  : 
CHCirCClg  +  O  =  CHClg-COCl  and  CHCKCClg  +  Og  =  CO  +  HCl  +  COCI2. 

On  passing  ozonised  oxygen  through  trichloroethylene,  hydrogen 
chloride,  carbonyl  chloride,  and  carbon  monoxide  are  formed,  but  no 
dichloroacetyl  chloride.  By  using  a  solution  of  trichloroethylene  in 
hexahydrotoluene  at  -  79°,  the  increase  in  weight  due  to  ozonide 
formation  could  be  directly  determined  and  indicated  an  addition  of 
one  molecule  of  ozone  to  each  molecule  of  trichloroethylene ;  the 
ozonide,  which  was  too  unstable  and  explosive  to  be  examined  in  a  pure 

state,  is  therefore  formulated   1 A*n^*    ^^®  gases  from  an  explosion 

of  the  ozonide  contained  carbon  monoxide,  carbonyl  chloride,  hydrogen 
chloride,  and  an  oxide  of  chlorine  ;  the  decomposition  can  be  moderated 
by  solution  in  chloroform  or  hexahydrotoluene,  but  the  products  are 
the  same  with  the  exclusion  of  the  oxide  of  chlorine.  In  decomposition 
in  the  presence  of  water,  hydrogen  peroxide  is  formed.  The  spon- 
taneous decomposition  of  the  ozonide  in  a  dilute  solution  (for  example, 
excess  of  trichloroethylene),  in  the  absence  of  water,  indicates  that  an 
atom  of  oxygen  is  first  removed,  being  chemically  absorbed  by  the 
solvent,  and  after  removal  of  excess  of  trichloroethylene  in  a  vacuum, 

CTTOl'PPI 
a  pungent  oil  remains,  to  which  is  attributed  the  formula   ' 1      ^  ; 

it  rapidly  decomposes,  giving  carbon  monoxide,  hydrogen  chloride,  and 
carbonyl  chloride,  the  first  two  of  which  can  be  regarded  as  the  decom- 
position products  of  the  intermediate  formyl  chloride.  No  indication 
of  dichloroacetyl  chloride  was  detected  in  any  decomposition  of  the 
ozonide. 

The  author,  theiefore,  t-uggests  an  explanation  of  the  autoxidation 
of  trichloroethylene  described  by  the  formulae  : 

CHClICClj  -^  CHC1-CC12  -->  CHCl-CClg  -->  CHCla'COCl. 
\o/  ^0^ 

O  +0 

(I.)  (II.)  (III.)  (IV.) 

The  method  of  formation  of  the  dichloroacetyl  chloride  is  thus 
explained.    The  nascent  oxygen  formed  at  (III),  together  with  ordinary 
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oxygen,  then  attacks  another  molecule  of  trichloroethylene,  like  a 
molecule  of  ozone,  giving  the  ozonide,  which  then  decomposes  as 
described  above. 

The  possibility  of  autoxidation  is  not  restricted  to  unsymmetrical 
substituted  ethylenes  (compare  Demole,  Abstr.,  1878,  847  ;  Demole  and 
Diirr,  Abstr.,  1878,  846;  Anschutz,  Abstr.,  1880,  98). 

The  action  of  other  oxidising  agents  on  trichloroethylene  was  also 
investigated  ;  anhydrous  ferric  chloride  attacks  the  substance  in  a  sealed 
tube  first  at  85°,  the  former  being  reduced  to  the  ferrous  salt,  whilst  the 
latter  gives  pentaehloroethane ;  at  higher  temperatures  the  last 
substance  loses  a  molecule  of  hydrogen  chloride,  and  the  resultant 
tetrachloroethylene  becomes  further  converted  into  hexachloroethane. 

D.  F.  T. 

The  Distillation  of  Methyl  Alcohol.  Gustav  Birstein, 
H.  Denneler,  and  Alfred  Heiduschka  {Zeitsch.  angew.  Chem.^  1911, 
24,  2429 — 2430). — Two  series  of  experiments  on  the  volatility  of 
solutions  of  methyl  alcohol  have  been  carried  out.  In  the  first  series, 
in  which  the  solutions  were  distilled  under  constant  pressure,  it  was 
shown  that  even  dilute  solutions  of  methyl  alcohol  yielded  distillates 
comparatively  rich  in  methyl  alcohol.  In  the  second  series,  in  which 
the  temperature  was  kept  approximately  constant,  and  air  drawn 
through  the  solution,  the  concentration  of  alcohol  in  the  distillate  was 
found  to  be  invariably  slightly  greater  than  in  the  original  solution. 
The  bearing  of  these  results  on  the  commercial  preparation  of 
formaldehyde  is  discussed.  H.  W. 

Action  of  Potassium  Hydroxide  on  Primary  Alcohols ; 
Preparation  of  the  Corresponding  Acids.  Marcel  Guerbet 
^{Compt.  rend.,  1912,  154,  1487— 1489 ;  J^.  Pharm.  Chim.,  1912,  [vii], 
6,  58— 64).— Dumas  and  Stas  (Ann.  Chiin.  Phys.,  1840,  [2],  73, 
113)  found  that  potassium  hydroxide  acts  on  methyl,  ethyl,  and  amyl 
alcohols  at  200 — 230°,  transforming  them  into  the  corresponding 
acids,  with  liberation  of  hydrogen.  It  is  now  shown  that  in  the  case 
of  the  lower  alcohols,  dehydration  also  occurs  with  formation  of 
©thylenic  hydrocarbons.  The  higher  alcohols,  however,  form  only 
hydrogen  and  the  potassium  salt  of  the  acid.  This  method  of 
oxidation  is  very  advantageons  for  alcohols  above  the  Cg  terms,  since 
it  is  unnecessary  to  employ  sealed  tubes,  and  the  yield  is  practically 
theoretical. 

^-Methylpentanol  gives  a  95%  yield  of  the  corresponding  acid, 
which  was  characterised  by  conversion  into  its  amide,  m.  p.  85°. 
P-Heptylhexoamide,  CH3-[CH2]3-CH(C7Hi5)-CH2-CO-NHo,  has  m.  p. 
108°.  "W.  O.  W. 

Calcium  Ethoxides.  Robert  de  Forcrand  {Compt.  rend.,  1912, 
164,  1441—1444.  Compare  Abstr.,  1895,  i,  259;  Doby,  Abstr., 
1903,  i,  546 ;  Chablay,  this  vol.,  i,  3).— Calcium  ethoxide, 

Ca(GEt)2,2EtOH, 
when  allowed  to  remain  over  concentrated  sulphuric  acid,  slowly  loses 
alcohol.     A  specimen   prepared   in    1905    now   approximates   in  com- 
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positiou  to  the  formula  3CaO,EtOH,2H20  or  Ca(OKt)2,5CaO,5H20. 
The  suggestion  is  put  forward  that  a  process  of  catalytic  decom- 
position occurs,  calcium  oxide,  the  active  agent,  behaving  as  the 
thorium  dioxide  in  Sabatier  and  Mailhe's  experiments  (Abstr.,  1910, 
i,  294).  Calcium  ethoxide  is  analogous  to  the  hypothetical  compound 
ThO(OEt)2,  losing  ethylene  or  ether  like  this  substance,  but  having 
greater  stability  at  the  ordinary  temperature.  W.  O.  W. 

Tbe  Crystallographic  Distinctions  of  Nitroglycerol.  Sigurd 
Nauckhoff  {Zeitsch.  IScJieiss.  Sprengstoffw.^  1911,  6,  124 — 125). — The 
paper  contains  sketches  and  measurements  of  two  forms  of  nitro- 
glycerol crystals ;  they  are  of  the  bipyramidal  class  of  the  rhombic 
system,  but  when  obtained  from  supercooled  nitroglycerol  have  a 
flattened,  tabular  habit,  whilst  those  deposited  from  saturated  ethereal 
solution  are  of  rhombic  character ;  their  optical  properties  are  also 
described. 

The  author  discusses  the  work  of  Kast  {Atti  VI  Cong.  Internaz. 
chim.  appl.  Illb),  and  considers  that  the  m.  p.  of  nitroglycerol  is 
-  12-6°,  instead  of   -  13-5°  (Kast).  F.  M.  G.  M. 

Transformations  of  Thio-  and  Seleno-phosphoric  Esters. 
P.  PisTSCHiMUKA  (J.p\  Chem.,  1911,  [ii].  84,  746—760;  from  Mem. 
Inst.  agr.  forest.,  Nowo  Aleotxcndria,  1911,  1 — 148). — The  esters  of 
thiophosphoric  acid  should  exist  in  two  isomeric  forms,  P0(0E,)2*SK. 
and  PS(0K)3,  but,  hitherto,  only  the  latter  series  have  been  prepared. 
It  is  found  that  the  esters  of  this  series  combine  with  a  large  number 
of  metallic  salts,  yielding  additive  compounds,  which  undergo  decom- 
position, either  at  the  ordinary  temperature  or  when  heated,  with  the 
formation  of  derivatives  of  isothio phosphoric  acid,  P0(0H)2'SH; 
thus,  the  additive  compounds  of  the  alkyl  esters  with  silver  nitrate, 
PS(OR)8,AgN03,  readily  lose  one  molecule  of  alkyl  nitrate  and  form 
salts  of  the  composition  P0(0R)2'SAg.  The  isomeric  esters  are 
obtained  from  these  salts  by  the  action  of  alkyl  iodides. 

A  similar  transformation  into  derivatives  of  the  isomeric  acid  is 
caused  by  alkalis,  alkyloxides,  alkyl  halides,  and  ammonia,  although 
the  formation  of  intermediate  additive  products  with  these  compounds 
could  not  be  observed.  The  transformation  is,  however,  not  confined 
to  esters  of  monothiophosphoric  acid,  but  is  common  to  all  esters  of  the 
type  PS(XU)2-0R  (where  X  =  0  or  S),  derivatives  of  P0(XH)2-SH 
being  produced. 

Esters  of  selenophosphoric  acid,  PSe(0R)3,  have  also  been  prepared 
and  converted  into  the  isomeric  forms  by  methods  similar  to  those 
employed  in  the  case  of  the  thiophosphates. 

The  alkyl  thiopho.sphates  of  the  type  PS(0R)3  were  prepared  by 
the  method  described  previously  (Abstr.,  1909,  i,  5);  the  ethyl  ester 
has  b.  p.  IO672O  mm.,  DJ  1*0944;  the  propyl  ester,  b.  p.  133—134°/ 
20  mm ,  D^  1*0409  ;  the  isobutyl  ester,  b.  p.  155720  mm., 
D"  0*9907.  On  treatment  with  nitric  acid,  they  yield  esters  of 
phosphoric  acid,  and  are  converted  by  sodium  into  the  corresponding 
alkyl  phosphites. 

The  compound,  PSClg'SEt,  obtained  by  heating  the  acid  chloride, 
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PClg-SEt,  with  sulphur,  has  b.  p.  92710  mm.,  D^  1-4453;  it  reacts 
with  sodium  ethoxide,  yielding  ethyl  dithiophosphate,  PS(0Et)2*SEt, 
b.  p.  130720  mm.,  DJ5  M340. 

Ethyl  trithiophosphate,  obtained  from  the  chloride  PSClg'OEt  and 
sodium  ethylmercaptide,  is  a  liquid,  b.  p.  155720  mm.,  DJ  1*1716. 

The  following  additive  compounds  with  mercuric  chloride  were 
prepared  :  PS(OMe)3,2HgCl2,  transparent  needles,  melting  at  102° 
and  simultaneously  losing  methyl  chloride,  forming  the  compound, 
PO(OMe)2'SHgCl,HgCl2,  which  passes  at  150°  into  tbe  compound^ 
SHgCl-Po(OMe)-OHgCl ;  SHgCl-PO(OEt)2,HgCl2,  forms  stout,  trans- 
parent prisms,  m.  p.  66°,  which  at  85°  yield  the  compound^ 

SHgCi-PO(OEfc)-OHgCl; 
PS(OPr«)3,2HgCl2 ;      PS{OCH2Pr^)3,2HgCl2 ;     PS(SEt)2-OEt,2HgCl2, 
white  needles,  m.  p.  81°;  PS(SEt)3,2HgCl2,  m.  p.   84°.     All  additive 
compounds  of   the  type  PS(XR)2*OR,2HgCl2   lose    one   molecule   of 
alkyl  chloride  at  a  relatively  low  temperature. 

The  esters  of  thiophosphoric  acid  form  with  ferric  chloride  additive 
compounds  of  the  general  formula  3PS(OP)3,2FeCl2,  which  lose  three 
molecules  of  alkyl  chloride  when  heated ;  the  methyl  compound  forms 
large,  yellow  prisms,  m.  p.  125°;  the  ethyl  compound  is  crystalline; 
thQ  propyl  and  i^ohutyl  compounds  are  oils. 

The  ethyl  esters  ot  di-  and  tri-thiophosphoric  acid  yield  with  ferric 
chloride  oily  additive  compounds  having  a  similar  composition. 
Compounds  of  the  same  type  are  formed  with  ferric  bromide,  but 
only  the  mtthyl  compound,  3PS(OMe)3,2FeBr3,  m.  p.  99°,  is 
crystalline 

Ethyl  thiophosphate  combines  with  platinic  chloride,  yielding  the 
compound,  3PS(OEt)3,2PtCl4,  orange-yellow  needliBS,  m.  p.  103°.  The 
crystalline  com,pound  of  methyl  thiophosphate  and  auric  chloride  has 
m.  p.  110°. 

Silver  nitrate  dissolves  in  methyl  thiophosphate,  yielding  methyl 
nitrate  and  the  silver  salt,  P0(0Me)2*SAg,  and  in  ethyl  thiophosphate 
to  form  the  additive  compound,  PS(OEt)3,AgN03,  which  decomposes 
slowly  at  the  ordinary  temperature  into  ethyl  nitrate  and  the  silver 
salt,  P0(0Et)2-SAg,  m.  p.  82°. 

Similar  compounds  are  formed  by  the  propyl  and  isobutyl  esters. 
The  phenyl  ester  reacts  with  silver  nitrate,  yielding  o-nitrophenol  and 
the  compound,  P0(0Ph)2*SAg.  The  behaviour  of  silver  nitrite 
resembles  that  of  the  nitrate. 

Mercuric  iodide  combines  with  the  alkyl  thiophosphates,  PS(0R)3, 
to  form  additive  compounds,  which  are  derivatives  of  the  isomeric 
ester,  P0(0R)2*SE,.  Thus,  ethyl  thiophosphate,  when  heated  with 
mercuric  iodide  at  180°,  yields  the  compound,  PO(OEt)2*SEt,2Hgl2. 

Similar  compounds  are  formed  by  the  esters  of  di-  and  tri-thio- 
phosphoric acid.  The  interaction  of  alcoholic  ammonia  and  ethyl 
thiophosphate  yields  ethylamine  and  the  compound,  NH2*PO(OEt)2. 

Sodium  hydroxide,  sodium  ethylmercaptide,  and  sodium  alkyl- 
oxides  react  with  the  alkyl  thiophosphates  to  form  sodium  salts  of 
the  composition  P0(0R)2*SNa.  The  action  of  sodium  hydroxide  and 
sodium  alkyloxides  on  the  esters  of  di-  and  tri-thiophosphoric  acids 
leads  to   the  formation   of    a   mercaptan   or  alkyl  sulphide,  together 


i.    70  ABSTRACTS   OF   CHEMICAL   PAPERS. 

with  sodium  salts  coDtaining  a  smaller  number  of  atoms  in  the 
molecule.  Sodium  ethylmercaptide,  on  the  other  hand,  gives  rise  to 
the  Bodium  salts,  SNa-PO(SEt)-OEt  and  P0(SEt)2-SNa. 

The  isomeric  thiophosphoric  esters  of  the  type  P0(0R)2'SR  are 
obtained  by  the  action  of  alkyl  iodide  on  the  above-mentioned  silver 
salts,  P0(0R)2'SAg,  in  alcoholic  solution.  The  methyl  ester  has 
b.  p.  107720  mm.,  Vl  1-2685;  the  ethyl  ester,  b.  p.  122720  mm., 
D2  11245;  the  propj/l  ester,  b.  p.  156720  mm.,  D°  1-0532;  the 
isobutyl  ester,  b.  p.  170720  mm.,  Dg  10102. 

The  esters  of  selenophosphoric  acid  of  the  formula  PSe(0R)3  are 
formed  by  the  combination  of  "  molecular "  selenium  and  esters  of 
phosphorous  acid  ;  the  methyl  ester  is  a  liquid,  b.  p.  95720  mm., 
DS  1-5387  ;  the  ethyl  ester  has  b.  p.  117720  mm.,  D°  1*3189. 

The  following  additive  compounds  were  prepared  :  PSe(OMe)3,HgCl2 ; 
PSe(0Et)g,HgCl2 ;  PSe(OMe)3,Hgl2,  m.  p.  66°,  and  is  simultaneously 
transformed  into  its  isomeride,  PO(OMe)2'SeMe,Hgl2;  PSe(OEt)3,Hgl2, 
large,  yellow  prisms,  m.  p.  32°,  which  pass  at  75°  into  the  isomeride, 
PO(OEt)2'SeEt,Hgl2,  m.  p.  95°  and  when  warmed  under  diminished 
pressure  lose  ethyl  iodide,  yielding  the  compound,  P0(0Et)2'SeHgI. 

Ethyl  selenophosphate  and  sodium  ethyl  mercaptide  react  to  form 
the  sodium  salt,  P0(0Et)2*SeNa,  m.  p.  196°;  the  corresponding  lead 
salt  is  unstable,  and  yields  with  ethyl  iodide  the  ester,  P0(0Et)2*SeEt, 
a  liquid,  b.  p.  UO72O  mm.,  D^  1*3593. 

Esters  of  the  type  PS(XR)2'0R  are  transformed  by  prolonged 
heating  with  an  excess  of  alkyl  iodide  into  their  isomerides.  Thus, 
ethyl  thiophosphate,  PS(0Et)3,  is  converted  by  ethyl  iodide  into  its 
isomeride,  P0(0Et)2'SEt,  and  by  tsobutyl  iodide  into  the  ester, 
PO(OEt)2-S'CH2Pr^. 

With  respect  to  the  mechanism  of  the  above-mentioned  transforma- 
tions the  author  considers  that,  in  all  cases,  additive  compounds 
containing  either  a  quadrivalent  or  sexavalent  sulphur  or  selenium 
atom  are  first  produced,  and  that  these  subsequently  undergo 
tautomeric  change  and  decomposition ;  the  action  of  sodium  ethoxide 
on  ethyl  dithiophosphate  is  represented  as  follows  : 

PS(OEt)2-8Et  ^^  NaS-S(0Et):P(0Et)2-SEt  -> 

NaS-S-P(0Et)3-SEt  -■>  NaS-P0(0Et)2  +  EtgS. 

F.  B. 

Complex  Compounds  of  Platinous  Bromide  with  Organic 
Sulphides.  Leo  A.  Tschugaeff  and  (Mile.)  D.  Fraenkel  (Compt. 
rend.,  1912,  154,  33—35.  Compare  Abstr.,  1910,  i,  354).— When  an 
aqueous  solution  of  potassium  platinobromide  is  treated  with  ethylene- 
dithioglycol  ether,  the  compound,  [Pt2C2H4(SEt)2]PtBr^,  separates  as 
a  grey,  microcrystalline  precipitate,  m.  p.  157°.  At  100°  this  substance 
changes  into  a  yellow  isomeride  having  the  same  m.  p.,  but  a  greater 
solubility  in  water  and  chloroform.  The  above  constitution  is  assigned 
to  the  substance  on  the  ground  that  it  unites  with  Reiset's  bromide, 
forming  the  salt,  [PtiNHgJPtBr^,  together  with  a  yellow  compound, 
m.  p.  157—158°.  The  latter  has  the  constitution  [C2H4(SEt)2]2PtBr2, 
since  it  can  also  be  prepared  by  mixing  the  grey  salt  with  ethylenedi- 
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thioglycol    ether    and    potassium    platino bromide    in    equimolecular 
proportions. 

Potassium  platinobromide  reacts  with  methyl  sulphide,  giving  an 
unstable  grey  compound,  [Pt4Me2S]PtBr4,  m.  p.  160°.  On  crystal- 
lisation from  chloroform  this  changes  into  Blomstrand's  salt, 
(Me2S)2PDBr,. 

Platinoiodides  do  not  form  derivatives  with  organic  sulphides. 

W.  O.  W. 


Intramolecular  Rearrangements  of  Aliphatic  Sulphoxides. 
Thomas  P.  Hilditch  {Ber.,  1911, 44,  3583— 3589).— By  treatment  with 
alcoholic  hydrogen  chloride  or  with  boiling  acetic  anhydride,  diisoamyl- 
sulphoxide  is  converted  into  isoamyl  mercaptan  and  ^sovaleraldehyde  ; 
by  the  former  reagent,  thionyldiacetic  acid  is  decomposed  into 
thioglycollic  and  glyoxylic  acids.     a-Thionyldiisobutyric  acidy 

SO(C]y[e2;C02H)2, 
m.  p.  186°,  is  unchanged  by  alcoholic  hydrogen  chloride. 

An  explanation  of  these  decompositions  is  given  which  assumes  the 
intermediate  formation  of  thionium  compounds.  C.  S. 

Complex  Compounds  of  Platinum  with  Organic  Selenides. 
I.  E.  Fritzmann  {Zeitsch.  anorg.  Chem.,  1911,  73,  239—255).— 
The  isomerism  of  the  compounds  of  platinous  chloride  with  organic 
sulphides  has  been  discussed  by  Tschugaeff  and  Subbotin  (Abstr., 
1910,  i,  354).  The  corresponding  selenium  compounds  have  not  been 
examined,  with  the  exception  of  those  derived  from  ethyl  selenide 
(Petren,  Zeitsch.  anorg.  Chem.,  1899,  20,  62). 

The  isomerism  observed  is  similar  to  that  of  the  sulphur  compounds. 
The  a-compounds  are  more  soluble  than  the  /8-compounds,  and  are 
darker  in  colour.  The  former  are  to  be  regarded,  in  accordance 
with  Werner's  views,  as  m-modifications,  and  the  latter  as  trans- 
modifications.  The  y-compounds  are  less  stable  than  those  of 
sulphur. 

A  4%  solution  of  potassium  platinochloride  (1  mol.)  is  shaken  with 
the  alkyl  selenide  (2  mols.)  until  decolorised.  The  a-compound  is  then 
chiefly  obtained.  In  order  to  prepare  the  )8-compound,  4  mols.  of 
selenide  are  used,  and  the  mixture  is  digested  at  70 — 75°  in  a  closed 
vessel  until  all  is  dissolved.  The  cooled  solution  is  evaporated  in 
a  vacuum  over  calcium  chloride  and  solid  paraffin  or  rubber,  and 
potassium  chloride  is  then  removed  by  washing.  For  analysis,  the. 
compound  is  decomposed  with  sulphuric  acid,  and  heated  in  hydrogen, 
to  remove  selenium,  the  residual  platinum  being  weighed.  Selenium, 
is  estimated  by  boiling  with  aqua  regia  in  a  quartz  vessel,  evaporating, 
and  precipitating  the  slightly  acid  solution  with  a  hot  saturated  solu- 
tion of  hydrazine  sulphate.  The  precipitated  mixture  of  platinum  and 
selenium  is  collected,  dried  at  100°,  and  weighed,  and  the  selenium  is 
then  removed  by  heating  in  hydrogen. 

Methyl  selenide  platinous  chloride^  PtCl2,2Me2Se,  has  m.  p.  163 — 163-5°. 
The  a-form  is  partly  converted  into  the  /3-form  by  repeated  crystallisa- 
llion  from  chloroform,  and  the  reverse  qhange  is  also  observed.     A^t  a, 
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low  temperature  it  ih  possible  to  obtained  the  y- modification,  but  it 
can  only  be  isolated  in  the  form  of  the  green  Magnus  salt, 

(Pt,4Me2Se)Cl2, 
by  the  addition  of  a  solution  of  Reiset's  salt,  (Pt,4NH3)Cl2. 

Methyl  aelenide  platinous  bromide,  PtBrg.SMegSe,  is  red,  and  has 
m.  p.  171°  (decomp.).  Propyl  selenide  forms  the  compound,VtC\2i2Pr^H9, 
m.  p.  42'5 — 43°;  only  the  a-modification  has  been  obtained.  ?i- Butyl 
selenide  only  yields  an  oily  product,  iso Amyl  selenide  yields  an 
a-compound,  PtC]2,2(C5Hi^)2Se,  m.  p.  97— 97'5°  and  a  jS-compound, 
m.  p.  115 — 116°.  The  phenyl  selenide  a-compound  has  m.  p.  180°,  and 
the  p-compound,  m.  p.  178 — 179° 

Diethyl  trimethylene  diselenide  forms  an  a-  and  a  (3-compound, 
2PtCl2,2CH2(CH2-SeEt)2,  both  of  which  have  m.  p.  176—176-5°.  A 
y-modification  has  been  recognised  by  conversion  into  the  Magnus 
salt.  .  C.  H.  D. 

Chemico-crystallographic  Notes.  L,  Wagner  (Zeitsch.  Kryst. 
Min.^  1911,  60,  47 — 56). — Fhosphonium  iodide,  PH^I ;  tetragonal, 
D  2*860.  Tetramethylphosphonium  iodide  ;  tetragonal,  a:c=l  :  0  7310, 
D  1-746.  Calcium  formate,  Ca(CH02)2 ;  orthorhombic  (bipyramidal) 
[a:6:c  =  0-7599:l  :0-9363  (Plathan)],  D  2-023.  Strontium  formate, 
Sr(CH02)2;  orthorhombic  (bisphenoidal),  a  :6  : c  =  0-7846  : 1  :0-8292, 
D  2'693.  Mixed  crystals  of  calcium  and  strontium  formate  resemble 
those  of  either  one  or  other  of  the  simple  salts,  but  they  also  sliow  an 
intermediate  tetragonal  form ;  the  two  salts  are  therefore  isotri- 
morphous.  Strontium  formate  forms  the  hydrate,  Sr(CH02)2j2H20, 
D  2'259  ;  but  calcium  formate  forms  no  hydrate.  Anhydrous  oxalic 
acid;orthorhombic,  a:6:c  =  0'8301  :1  : 0-7678,  D  1-900.  Nitrobenzene; 
monoclinic  (domatici),  a  :6  :c  =  l-280  : 1  :  ?;  )3=117°21',  m.  p.  3-8°. 

L.  J.  S. 

Direct  Synthesis  of  the  Glycerides.  Giuseppe  Gianoli  (Atti  R. 
Accad.  Lincei,  1911,  [v],  20,  ii,  653 — 654.  Compare  Abstr.,  1911, 
i,   349  ;    Bellucci  and  Manzetti,  ihid.f  i,   259). — Polemical. 

K.  V.  S. 

Formation  of  Cork.  Max  von  Schmidt  (J.  pr.  Chem.y  1911,  [ii], 
84,  830— 832).— A  reply  to  Zeisel's  criticism  (Abstr.,  1911,  i,  768)  of 
previous  work  of  the  author  (Abstr.,  1910,  i,  540).  F.  B. 

Derivatives  of  Tetrolaldehyde  and  its  Acetal  [Diethoxy- 
butinene].  Paul  L.  Viguier  {Compt.  rend.,  1911,  153,  1231—1233. 
Compare  Abstr.,  1909,  i,  691). — On  treating  diethoxybutinene  with 
aniline  hydrochloride,  the  hydrocJUaride, 

NHPh-CMe:CH-CH:NPh,HCl, 
is  obtained  as  yellow  crystals  decomposing  at  160°.  No  definite  com- 
pound was  obtained  from  aniline,  and  phenylmethylpyrazole  was  the 
only  definite  product  with  phenylhydrazine.  Urethane  combines  with 
the  acetal,  in  presence  of  hydrogen  chloride,  giving  the  compound, 
CMe:C-CH(NH-C02Et)2,  slender  needles,  m.  p.  188—189°. 
Acetal   unites  with  alcohol,  in 'presence  of  sodium  ethoxide,  for; 
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aay-triethoxy-^^-hutyUne,    0Et-CMe:CH-CH(0Efc)2,    b.   p.    190— 195^ 
under  ordinary  pressure,  82—86715  mm.,  D^^  0-908,  <  1-430. 

Exposure  to  air  converts  triethoxybutylene  into  ^-ethoxycrotonic 
acid.  On  hydrolysis,  it  appears  to  form  acetoacetaldehyde,  but  this 
rapidly  polymerises  to  triacetylbenzene.  When  treated  with  semi- 
carbazide    hydrochloride,    it    yields    a   compound,    m.    p.    127 — 128°, 

having  the  constitution    i^'      J^>N-CO-NHg.  W  0.  W. 

Action  of  Monochlorocarbamide  on  Ketones.  Auguste 
Behal  and  A..  Detceuf  {Compt.  rend.,  1911,  153,  1229—1231.  Com- 
pare Abstr.,  1911,  i,  957). — On  allowing  chlorocarbamide  to  act  on  the 
calculated  amount  of  an  aliphatic  ketone  in  aqueous  solutions  for 
three  to  five  days,  an  excellent  yield  of  a  monochloro-ketone  is 
obtained.  Symmetrical  ketones  give  the  halogen  derivative,  in  which 
the  chlorine  is  next  to  the  carbonyl  group,  whilst  unsymmetrical 
ketones  give  two  halogen  derivatives,  the  secondary  one  pre- 
dominating. 

On  boiling  the  semicarbazones  of  chloro-ketones  with  water,  hydrogen 
chloride  is  eliminated  and  a  ketol  formed ;  thus  the  semicarbazone  of 
^-chloropropane-y-one  gives  ^-hydroxypropane-y-one. 

Chlorocarbamide  and  methyl  hexyl  ketone  give  a  chloro-octanone, 
m.  p.  -25°,  b.  p.  104—108720  mm.,  D  1-0034;  the  semicarbazone 
has  m.  p.  133°.  Acetophenone  forms  only  w-chloroacetophenone ; 
cyclic  ketones  also  undergo  chlorination.  W.  O.  W. 

Action  of  Dilute  Nitric  Acid  on  Starch  and  on  Dextrin. 
William  Oechsner  de  Coninck  and  Albert  Raynaud  {Eev.  gen.  Chim. 
pure  appl.,  1910,  14,  169 — 170). — An  investigation  on  the  action  of 
dilute  nitric  acid  on  dextrin  and  starch.  The  dilution  of  the  nitric 
acid  varied  from  1  to  5  c.c.  of  acid  (36°Be)  in  50  c.c.  water,  and 
the  results  indicated  that  the  amounts  of  dextrose  formed  during  the 
same  interval  of  time  increased  with  the  concentration  of  the  acid,  but 
that  this  increase  was  less  rapid  with  dextrin  than  with  starch. 

With  low  concentrations,  more  dextrin  than  starch  underwent 
hydrolysis,  but  at  the  highest  concentration  dextrin  yielded  87*7% 
dextrose  as  compared  with  90%  from  starch,  indicating  that  in  the 
former  oxidation  had  to  some  extent  interfered  with  saccharification. 

F.  M.  G.  M. 

Modifications  Undergone  by  Nitrated  Celluloses  and 
Powders  Derived  from  them,  under  the  Influence  of  Heat. 
R.  Eric  (Compt.  rend.,  1912,  154,  31 — 32). — The  changes  produced  in 
nitrated  celluloses  by  heat  can  be  followed  by  measuring  the  viscosity 
of  an  acetone  solution  in  the  usual  way.  The  effect  of  heating  the 
solid   at   110°  is  to  diminish  the  viscosity   of   the  solution. 

W.  0.  W. 

The  "  Cause  "  of  the  Beckmann  Rearrangement.  Pietrr  J. 
Montagne  {Chem.  Weekblad,  1911,  8,  968—976.  Compare  Abstr., 
1910,  i,  623). — In  the  author's  opinion,  the  Beckmann  rearrangement 
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18  a  simple  exchange  of  position  between  the  alkyl  group  attached  to 
carbon  and  that  attached  to  nitrogen.  The  assumption  of  the  inter- 
mediate formation  of  an  oxime-ester  is  at  variance  with  the  experimental 
facts.  A.  J.  W. 


New  Compounds  of  the  Choline  Type.  G.  A.  Menge  (J.  Biol. 
Chem.,  1911,  10,  399— 406).— The  chloride  of  a  -  methylcholine, 
NClMeg'CHMe'CHg'OH,  has  been  prepared  as  follows  :  allyl  chloride 
was  converted  into  the  chlorohydrin,  and  then  into  the  corresponding 
acetate ;  this  by  treatment  with  hydrochloric  acid  was  converted  into 
the  acetate -chloride,  and  saponified  to  give  the  desired  chlorohydrin, 
CHMeCl-CHg-OH.  On  heating  at  100°  in  a  sealed  tube  with 
trimethylamine  dissolved  in  alcohol,  the  choline  was  obtained  as  a 
viscous,  yellow  oil,  from  which  a  hygroscopic,  colourless  solid  separated 
on  cooling.  The  yellow  jylatinichloride  decomposes  at  254 — 255°  ;  the 
aurichlorid-e  is  definitely  crystalline  :  it  sinters  above  180°,  m.  p. 
198—199-5°. 

By  condensing  monochloroacetone  with  magnesium  alkyl  halides, 
the  chlorohydrins  of  /S-methylpropylene  ayS-glycol  and  y8-methyl- 
butylene  a/?-glycol  are  obtained.  With  trimethylamine  these  yield 
)8-disubstituted  cholines. 

P- Dimethylcholine  chloride,  NClMeg'CHg'CMeg'OH,  is  obtained  as 
a  colourless,  hygroscopic  solid.  The  platinichloride  crystallises  in 
yellow,  short,  individual  prisms  or  foliated  clusters,  which  blacken  at 
240°,  decomp.  245°.     ^- Methyl- P-ethylcholine  chloride, 

NClMeg-CHa-CMeEt-OH, 
forms    a  platinichloride,   which   sinters    at    240°,    m.    p.    242 — 243° 
(decomp.).  E.  F.  A. 


Stereoisomeric  Cobalt  Compounds.  Alfred  Werner  (Annalen, 
1911,  386,  1 — 272). — The  author's  investigations  on  the  stereo- 
isomeric cobalt  compounds  have  now  reached  such  a  stage,  that  stringent 
proofs  have  been  obtained  for  the  stereochemical  conceptions,  and 
methods  which  are  free  from  objections  have  been  devised  for  the 
determination  of  the  configurations  of  the  various  isomerides.  A 
summary  of  the  methods  used,  and  of  the  results  obtained,  is  given  in 
the  present  paper,  the  greater  part  of  the  work  consisting  of  hitherto 
unpublished  investigations. 

The  general  results  arrived  at  may  be  briefly  summarised  as 
follows  :  The  investigation  of  inorganic  compounds  containing  the 
complex  radicle  CoAg  has  shown  that  in  all  these  compounds  the  six 
groups  A  are  in  direct  connexion  with  the  central  cobalt  atom.  Any 
space  formula  used  to  represent  these  compounds  must  be  such  that 
positions  occupied  by  the  groups  A  are  all  equivalent ;  this  follows 
from    the     fact    that    no    stereoisomerides   are     known     having    the 

formula     Co  -r»^  •     It  has  hitherto  been  impossible  to  prepare  more 
than  two  stereoisomerides  of  the  formula     Co  o*  L  so  that  the  groups 


T^ai 
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and  B  must  occupy  the  corners  of  an  octahedron,  the  cobalt  atom 
being  in  the  centre  ;  the  plane  formula  and  prism  formula  would  each 
give  three  possible  isomerides.     The  groups  B  in  the  stereoisomerides 

Co  ^4       must   consequently   occupy    the   cis-   and    ^ra^is-positions. 

Investigation  has  shown  that  in  all  cases  when  the  two  groups  B  are 
replaced  by  a  bivalent  group,  giving  three-,  four-,  five-,  or  six-membered 
ring«,  the  same  compound  results,  no  matter  whether  the  cis-  or  trans- 
isomeride  was  used  in  the  preparation.  It  appears,  therefore,  that 
there  is  only  one  position  in  the  complex  (the  cis-position)  favourable 
to  the  formation  of  such  rings,  this  being  in  accordance  with  the 
octahedral  arrangement  of  the  groups,  and  in  analogy  with  the  forma- 
tion and  non-formation  of  anhydrides  from  organic  cis-  and  trans- 
isomerides.  Use  has  been  made  of  this  result  in  the  determination  of 
the  configuration  of  the  various  stereoisomerides,  but  great  caution  is 
necessary  in  drawing  conclusions,  owing  to  the  ready  transformation 
of  one  isomeride  into  the  other 

Diaquo-^2i\tB,      Y\^r\  Co  eng  Xg, — The     ots-isomerides      have     been 

characterised  by  their  preparation  from  the  carbonato-salts,  as  also 
from  the  hexol-  and  diol-dicobaltic  salts.  The  cts-compounds  only  are 
known  in  the  tetrammine  series,  whereas  both  cis-  and  frans-compounds 
of  the  ethylenediamine  series  have  been  prepared.    The  configuration  of 

the  hydroxo-aquo-SB.\ts,  \  jt  r\  ^o  en^  X,  is   deduced  from  that  of  the 

diaquo-salts  because  of  their  formation  from  the  latter  by  loss  of  a 
molecule  of  acid.     Both  cis-  and  trans-isomerides  are  known. 

Bihalogeno-seilts,  [Xg  Co  eUgJXg. — The  two  stejeoisomeric  dichloro- 
salts  are  known,  both  in  the  tetrammine  and  diethylenediammine 
series.  The  m-isomeride  (violeo-salt)  is  the  first  product  of  the 
action  of  concentrated  hydrochloric  acid  on  the  carbonato-salt ;  it 
readily  changes  into  the  ^raws-isomeride  (praseo-salt)  under  the 
influence  of  concentrated  hydrochloric  acid.  The  cis-dibromotetra- 
ammine    salts    are    not    known.       Stereoisomeric    halogenoaquo-ssiltSj 

TT  ^  Co  eug  Xg,  are  not  known  ;   in   all  cases  the  ciVisomeride    is 

alone  formed. 

Halogeno-isothiocyanato-sBMs,  qoxt  ^°  ^^2  r^-  —  Stereoisomeric 

chloro-  and  bromo-isothiocyanato- salts  are  known.  Their  configuration 
has  to  be  decided  chiefly  by  their  colour  (see  later),  since  they  so  readily 
undergo  transformation.  The  isothiocyanate  group  deepens  the  colour 
of  the  cobaltammines,  and  it  follows  that  the  violet  chloro-salts  and 
indigo-blue  bromo-salts  are  the  irans-isomerides,  the  czs-isomerides 
being   red  and   bluish-red  respectively.     Similar  results  hold  for  the 

isothiocyanato-aqi^o-ssihs,       lt  o  ^^  ®°2  P^2'  ^^^  violet   salts    forming 

the   trans-,  and   the  orange  the  cis-isomerides.     The  configuration  of 

the     halogeno-amininediethylenediamine    salts,    L^  ^  Co  eug    Xg,    has 

been  determined  by  oxidation  of  the  corresponding  halogeno-isothio- 
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cyanato-salts  with  hydrogen  peroxide  ;  both  the  chloro-  and  bromo- 
saltB    have    been    prepared.     The   conRtitution    of    the    aquo-ammine- 

disihylenediamine    salts,       pT^     Co  eng  Xg,    is    determined    by   their 

transformation  into  the  halogeno-amniine-salts  by  interaction  with 
the      halogen     acids.         The     stereoi^omeric     di\%othiocyanato-QB\t»f 

[SON  1 

apT»T  Co  eng   X,  have  already  been  described  (Abstr.,  1900,  i,   86), 

but  the  wrong  configuration  given  to  them.  The  ciVisomerides  are 
those  which  were  formerly  characterised  as  dithiocyanato-saits,  as 
may  be  deduced  by  their  oxidation  with  hydrogen  peroxide  and 
subsequent  evaporation  with  hydrochloric  acid,  whereby  the  m-chloro- 
ammine  salts  are  formed.  The  irawa-isomerides  on  oxidation  with 
chlorine  yield  <rans-diamminediethylenediaminecobaltic  salts,  and  were 
formerly  characterised  as    diwothiocyanato-salts.      The   configuration 

of     the     diamminediethylenediamine    salts,     I  tt*>t  Co  en^   Xg,     was 

determined  by  their  solubilities,  the  cia-  being  more  readily  soluble 
than  the  ^ran«-isomerides  (compare  below).  The  configuration  previously 
ascribed  to  them  (Abstr.,    1907,  i,   290)  is  incorrect.     Oxidation  of 

TT  >g-  Co  eug   Xg, 

with  hydrogen  peroxide  gives  rise  to  the  diammine  salts,  whereby  the 
structure  of  the  former  salts  is  ascertained.     The  configuration  of  the 

niiroamminediethylenediamine   salts,      p^      Qq  eng  Xg,    follows   from 

£heir  formation  from  the  isomeric  aquo-ammine  salts,  or  from  their 
transformation    into    the    chloro-ammine    salts.       On    oxidation    of 

rscN        n 

the    isothiocyanatoniirodiethylenediamine   salts,      r)  >t  Co  en^  X,  with 

hydrogen  peroxide,  nitroammine-salts  are  formed,  whereby  the 
configuration  of  the  former  salts  can  be  ascertained.  Of  the  dinitro- 
dieihylenediamine  salts,  [(N0jj)2  Co  engJX,  the  croceo-salts  are  the 
trans-f  whilst  the  flavo-salts  are  the  cis-isomerides.  This  is  ascertained 
by  their  formation  from  the  stereoisomeric  diaquo-salts  by  the  action 
of  nitrous  acid,  the  dinitrito-salts  first  formed  transforming  into 
the     dinitro-salts.        The    configuration     of      the     chloronitro-ssilts, 

[CI         n      •  . 

^  ^  Co  eUg  X,    is  ascertained   by  their    transformation    into   the 

dinitro-salts  by  interaction  with  sodium  nitrite. 

Influence  of  the  Constitution  oftlie  Complex  Radicle,    Co  p.*  ,   o:i    the 

Existence  o/ Stereoisomeric  Cobalt  Ammonias. — The  m-compounds  of  the 
ammonia  series  are  less  readily  produced  than  those  of  the  diethylene- 
diamine  series,  and  transform  much  more  readily  into  the  trans- 
isomerides.  cis-Dichloro-compounds  of  the  trimethylenediamine 
series  cannot  be  prepared,  all  methods  of  preparation  giving  the  green 
<ra7w-isomerides.  The  nature  of  the  halogen  has  an  effect,  in  that, 
although  cis-  and  <r«n*-isomerides  have  been  prepared  in  the  dichloro- 
and  dibromo-diethylenediamine  series,  no  ci«-dibromo-compounds  have 
been   obtained   in  the  ammonia  series :  in   neither  series  could   iodo- 
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compounds  be  obbained.  The  influence  of  the  bivalent  group  Z  in  the 
salts  [Z  Co  engJX,  is  shown  by  the  fact  that,  although  sulphito-, 
carbonato-,  oxalato-,  and  malonato-salts  have  been  prepared,  no  com- 
pounds derived  from  succinic,  malic,  and  tartaric  acids  have  been 
obtaiued.  The  formation  of  a  seven-ring  does  not,  therefore,  take 
place,  which  is  in  accordance  with  the  results  obtained  with  the 
alkyldiamines  (compare  Abstr.,  1907,  ii,  161). 

lonisation  Isomerides. — A  full  list  of  such  compounds  is  given  ;  for 
example,  the  cis-  and  irans-isomerides  of  the  chloronitrothiocyanate, 
nitroisothiocyanato-chloride,  and  chloroisothiocyanato-nitrite  in  the 
diethylenediamine  series. 

Relation  between  the  Solubility  of  the  Cobalt  Ammonias  and  titeir  Con- 
stitution and  Configuration. — The  cis-isomerides  are  generally  more 
soluble  than  the  ^raTis-isomerides.  There  are  exceptions,  as,  for 
example,  with  the  dinitrodiethylenediaminecobaltic  iodides.  It  is  pro- 
bable, also,  that  the  solubility  of  the  salt  increases  with  the  number  of 
ionogenic  radicles. 

Relation  between  tlie  Colour  of  the  Cobalt  Ammonias  and  their 
Constitution  and  Configuration. — The  chief  influence  on  the  colour  is 
exerted  by  the  radicles  directly  connected  with  the  cobalt  atom,  and  is 
the  only  one  considered  here.  No  colourless  cobalt  compounds  are 
known.  The  influence  of  the  element  directly  attached  to  the  cobalt 
atom  is  shown  by  the  series,  C,  N,  S,  O,  CI,  Br,  I,  the  elements  being 
arranged  in  the  order  of  their  bathochromic  action.  This  series  can  be 
extended  as  follows,  when  the  various  radicles  are  taken  into  account : 
CN,  CO  ;  NO2,  en,  NH3,  NCS  ;  SO3 ;  OH^,  0-NO,  0-Acyl,  OH ;  CI, 
Br,  I  j  thus  the  least-coloured  compounds  of  cobalt  are  the  pale 
yellow  cyanocobaltammonias,  [Co(CN)g]R3.  Amines,  for  example, 
ethylenediamine,  propylenediamine,  hydroxylamine,  and  pyridine,  have 
the  same  effect  as  ammonia.  It  is  noteworthy  that  substitution  in  the 
iraws-position  has  a  much  greater  bathochromic  effect  than  substitution 
in  the  cis-position. 

Differences  in  the  Reactions  of  Stereoisomeric  Cobalt  Ammonias. — 
Radicles  which  are  in  the  cis-position  with  respect  to  each  other  are  not 
so  firmly  combined  as  those  in  the  trans-position,  and  enter  into 
reaction  much  more  readily  ;  for  example,  by  the  action  of  hydro- 
chloric acid  on  cw-dinitrotetramminecobaltic  salts,  both  nitro-groups 
are  replaced  by  chlorine,  with  the  formation  of  the  trans-dichloro-saAts, 
whereas  when  the  iraws-dinitro-salts  are  heated  with  hydrochloric 
acid,  only  one  nitro-group  is  replaced,  the  ^9-ans-chloroaitro-salts  being 
formed.  Differences  of  this  kind  have  caused  many  difficulties  in  the 
determinations  of  the  configuration  of  the  stereoisomerides.  These 
difficulties  are  especially  marked  in  the  case  of  the  isothiocyanato-salts, 
a  full  discussion  of  which  compounds  is  given.  Differences  also  occur 
in  additive  reactions;  for  example,  the  ^7ar^s-chloroamuuinediethylene- 
diamine  salts  readily  give  the  diammiue  salts  when  dissolved  in  liquid 

CI 3,  whereas  the 

hours  dissolved 


ammonia : 


jein^N  C°  «"Jci2  +  NH3=  [HsN  Co  en, 


i 


2 

CIS-compounds  are  unacted  on,  even  after  keeping  for 
in  liquid  ammonia. 

Intramolecular  Reactions  with  the  Cobalt  Ammonias. — The  various 
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cases  are  summarised  in  which  there  occurs :  (a)  Intramolecular 
reactions  with  expuLsion  of  ammonia  or  water ;  for  example,  the 
chlorides,  bromides,  and  sulphates  of  chloro-aquo-  and  bromo-aquo- 
diethylenediaminecobaltic  salts  are  stable,  whilst  the  nitrites,  on  keeping, 

r  CI        ~i 

change  in  accordance  with  the  equation  :  jj  q  ^^  ^"2  (^^2)2  — ^ 
O  N  ^^  enj  NOg  +  HgO.  (b)  Intramolecular  reactions  in  which  inter- 
change of  the  acid-residues  takes  place  ;  for  example,  when  a  drop  of 
water  is  added  to  the  pure,  green  <rans-dichlorodiethyleoediamino- 
cobaltic  nitrite,    fCL  Co   en„lNO„,  it  immediately  changes   into    the 

.    r  CI         I 

yellowish-red  chloronitrodiethylenediamine  chloride,     rv  -m-  Co  en^    CI. 

(c)  Transformation  of  stereoisomerides  into  each  other.  Direct 
transformations  have  hitherto  been  observed  in  comparatively  few 
cases,  and  even  then  it  is  probable  that  intermediate  products  are 
formed  which  have  not  so  far  been  isolated. 

Additive  Compounds  of  the  Cobalt  Ammonias. — A  full  discussion  is 
given  of  cases  such  as  the  following :  By  the  addition  of  silver 
nitrate  to  a  solution  of  the  intensely-red  coloured  salt, 

I  SCN  1 

golden-yellow  prisms  of  the  composition     tr  j^  Co  eu^  S20g,AgN03are 

obtained.     The  change  in  colour  observed,  and  the  various  reactions  of 
this  compound,  point  to  its  having  the  constitution 
TAgSCN  Q         1N03 

that  is,  it  is  a  silver  thiocyanatoamminediethylenediaminecobaltic  salt. 
The  study  of  such  compounds  is  of  great  service  in  elucidating  the 
mechanism  of  the  various  reactions  of  the  cobalt  ammonias. 

Spatial  Change  of  Position  during  Reactions  of  the  Stereoisomeric 
Cobalt  Ammonias. — (Compare  Abstr.,  1911,  i,  424.) 

[With  Jos.  Rapiport.] — Carbonatodiethylenediaminecobaltic  salts, 
YX,  where  Y  =  [CO3  Co  eUg],  are  prepared  from  any  dichloro-  or 
dibromo-salt  by  the  action  of  sodium  or  potassium  carbonate.  The 
mixture  with  water  is  boiled  until  the  solution  becomes  an  intense 
blue  colour,  when  the  reaction  is  complete.  The  chloride,  YCljHgO,  is 
thus  obtained  from  1  :  6-dichlorodiethylenediaminecobaltic  chloride  by 
interaction  with  sodium  carbonate.  The  hot  filtrate  from  undissolved 
salt  deposits,  on  cooling,  dark  red,  flat,  columnar  crystals,  which 
become  anhydrous  at  70 — 80°.  It  may  also  be  obtained  from  a 
concentrated  solution  of  the  bromide  by  shaking  with  silver  chloride. 
The  bromide,  YBr,H20,  is  obtained  from  the  chloride  by  precipitation 
with  potassium  bromide.  On  recrystallisation,  it  deposits  partly  as 
hydrated  and  partly  as  anhydrous  salt.  The  hydrated  salt  forms  large, 
dark  red,  hexagonal,  efflorescent  columns,  the  anhydrous  salt  being 
brownish-red  in  colour.  One  gram  of  the  salt  dissolves  in  30  c.c.  of 
water  at  50°.  The  iodide,  YI,  is  obtained  similarly  to  the  bromide, 
and  forms  shining,  dark  red,  flat  prisms,  which  are  soluble  in  water  to 
the  extent  of  1  gram  in  70  c.c.  of  water  at  80°.    The  nitrate,  YNOgjHgO, 
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results  from  the  interaction  of  the  bromide  and  silver  nitrate  ;  it 
crystallises  in  dark  bluish-red,  shining,  flat  needles.  Twenty  c.c. 
of  water  dissolve  1  gram  at  60°.  The  thiocyanate^  YSCN,  the 
dithionate,  Y^^fiQ,2'Rfi,  and  the  sulphate,  Y2S04,5H20,  were  also 
obtained  by  reactions  involving  double]decomposition.  They  crystallise 
respectively  in  red,  hexagonal  prisms  or  needles,  long,  dark  red  prisms, 
and  reddish-black,  flat  prisms.     The  sulphate  loses  SHgO  at  100°. 

[With  R.  Hartmuth.] — Oxalatodiethylenediaminecobaltic  salts, 
[C2O4  CoeUgJX,  have  been  known  for  some  time  (compare  Abstr., 
1899,  ii,  660),  and  an  attempt  has  now  been  made  to  introduce 
ammonia  into  the  radicle  to  find  out  if  a  spatial  transformation  takes 
place.  As  a  matter  of  fact,  ammonia  does  enter  into  the  inner 
sphere,    but   cis-diamminediethylenediaminecobaltic    salts,    Y2(C20^)X4, 

are  alone  formed,  where  Y=    Co  ^        ^'^   .    Four  grams  of  the  oxalato- 

L        ®"2         J 
diethylenediamine  salt   are  heated  with  15  c.c.  of  saturated  ammonia 

solution  for  two  hours  in  a  bomb-tube  at  110°;  the  contents  of  the 
tube  are  taken  up  with  water,  the  solution  concentrated,  and 
potassium  iodide  added.  The  sparingly  soluble  oxalatodiethylene- 
diaminecobaltic  iodide  is  first  precipitated,  and  from  the  mother 
liquor  brown,  monoclinic,  columnar  crystals  of  the  iodide  oxalate, 
^2(^2^4)^4'  ^^^  obtained.  By  interaction  with  silver  chloride, 
irregular,  light  yellow,  crystalline  aggregates  of  the  chloride  oxalate, 
^2(^2^4)^^4'  ^^®  obtained.  In  contradistinction  to  the  aqueous 
ammonia,  liquid  ammonia  has  no  action  on  the  oxalato-chloride. 

Malonatodiethylenediaminecohaltic  salts,  YX,  where 
Y-CC^HACoen^]. 
— The  AycZro^cnmaZona^ejYCgHgO^,  is  obtained  from  car  bonatodiethylene- 
diaminecobaltic  bromide  by  first  preparing  the  hydroxide  by  shaking 
the  solution  with  freshly  precipitated  silver  oxide.  Malonic  acid 
(2  mols.)  is  added  to  the  filtrate  from  the  silver  bromide,  and  on  con- 
centrating, carmine-red  crystals  of  the  desired  salt  are  obtained.  By 
double  decomposition  with  potassium  nitrate  and  ammonium  thio- 
cyanate  respectively,  red,  shining  leaflets  of  the  nitrate,  YNO3,  and 
thiocyanate,  YSCN,  are  obtained.  Attempts  to  prepare  corresponding 
salts  by  using  succinic,  malic,  or  tartaric  acids  were  unsuccessful. 

[With  Marie  Pokrowska.] — Sulphitodiethylenediaminecobaltic  salts, 
YX,  where  Y  =  [SO3  Co  en2].— The  chloride,  YCljJHgO,  is  obtained  by 
boiling  down  a  solution  of  sodium  sulphite  (10  grams)  with  trans- 
dichlorodiethylenediaminecobaltic  chloride  (10  grams,  free  from 
hydrochloric  acid)  in  50  c.c.  of  water  to  half  its  bulk.  After  filtering, 
dark  brown  crystals  of  indefinite  shape  are  deposited.  The  same 
results  are  obtained  if  the  cis-dichloro- chloride  is  used  in  the  prepara- 
tion. The  sulphito-group  is  co-ordinately  connected  with  the  cobalt  in 
the  m-position,  since  on  heating  with  concentrated  hydrochloric  acid, 
cis-dichlorodiethylenediaminecobaltic  chloride  is  produced.  Moreover, 
the  brown  colour  of  the  salt  shows  that  the  SOg-radicle  is  linked 
up  with  the  cobalt  by  means  of  a  sulphur  valency,  thus  : 
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since  if  it  were  linked  through  two  oxygen  atoms  it  would  be  red  in 
colour.  On  triturating  the  eemihydrate  with  hydrochloric  acid,  a 
reddish-brown  solution  is  formed,  from  which  orange-brown,  shinin*^' 
scales  of  the  trihydratey  YCl.SHgO,  can  be  obtained.  The  solution  gives 
characteristic  precipitates  with  potassium  iodide,  acetic  acid,  and  sodium 
nitrite,  and  with  chloroplatinic  acid.  On  trituration  with  fuming' 
hydrobromic  acid  and  subsequent  gentle  warming,  green  crystals  of 
^raTW-dibromodiethylenediaminecobaltic  bromide  are  obtained.  Both 
hydrates  can  be  dehydrated  at  105°.  By  double  decomposition  with 
potassium  thiocyanate,  brownish-yellow,  shining  needles  or  scales  of 
the  thiocyanate^  YSCN,2H20,  are  obtained.  The  platinichloride, 
Y2PtClg,4H20,  forms  brown,  star-shaped  crystals ;  the  aurichloride, 
YAuCl^,3H20,  crystallises  in  thin,  yellowish-brown,  shining  scales. 
[With  K.  R.  Lange.] — Diaquodiethylenediaminecohaltic  salts,   YXg, 

where    Y=    jJ^^Oo  qu^  . — The  salts  of  the  cis-series  are  all  much 

more  soluble  than  the  irarw-isomerides.  The  latter  are  remarkable 
in  that  by  precipitation  of  their  aqueous  solutions  with  potassium 
iodide,  the  ^rans-hydroxoaquo-iodide  is  formed  and  not  the  diaquo- 
iodide,  which  shows  that  in  aqueous  solutions  the  diaquo-salts  are 
hydrolysed  in  accordance  with  the  equation  : 

[(H^O)^  Co  enJXg  ^  [^q  ^o  en^Jx^  +  HX. 

A  number  of  salts  have  been  prepared  in  addition  to  those  previously 
described  (compare  Abstr.,  1907,  i,  188).  The  cis-nitrate,  Y(N03)3,H20, 
was  obtained  from  ciVdiaquodiethylenediaminecobaltic  bromide  by 
the  action  of  concentrated  nitric  acid  at  a  low  temperature.  It  forms 
red,  glistening  plates,  and  can  be  dehydrated  over  calcium  chloride. 
The  cis-8ulphate,  Y2(S04)3,  was  prepared  from  the  bromide  by  inter- 
action with  silver  sulphate,  and  crystallises  in  red,  glistening  needles. 
Other  cis-salts  could  not  be  obtained. 

New  methods  of  preparation  of  the  cis-bromide  are  as  follows  : 
(1)  10  grams  of  carbonatodiethylenediaminecobaltic  bromide  are 
mixed  with  18c.c.  of  cold  water,  and  5  c.c.  of  concentrated  nitric  acid 
added  drop  by  drop.  The  solution  is  neutralised  with  potassium 
hydroxide,  half  as  much  again  of  the  hydroxide  added,  and  then 
precipitated  with  sodium  bromide  (23  grams).  (2)  The  hydroxo- 
aquobromide  is  triturated  with  a  little  concentrated  hydrobromic  acid, 
and  then  washed  with  alcohol  and  ether.  The  dry  product  is  dissolved 
in  cold  water  containing  a  little  hydrobromic  acid,  saturated  (at  0°) 
hydrobromic  acid  added,  and  the  solution  allowed  to  crystallise  in  a 
freezing  mixture. 

The  iraius-7iiiraie,  Y(N03)3,  was  prepared  from  the  trans-hromide  by 
a  method  similar  to  that  used  for  the  c?s-salt.  It  could  also  be 
obtained  by  interaction  with  silver  nitrate.  It  forms  brownish -red 
needles.  The  trans- sulphate,  Y^iSO^)^,  was  obtained  from  the  bromide 
by  interaction  with  sulphuric  acid  as  brownish-red  leaflets.  The  trans- 
dithionate,  Y2(S20g)3,  and  the  tv9kiis-thiocyam,ate,  Y(SCN)3,JH20,  crys- 
tallise respectively  as  slender,  brownish-red  needles  and  as  dark  brown 
plates.     The  iodide  could  not  be  obtained,  for  the  reason  already  given. 
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An  account  is  given  of  the  transformation  of  the  diaquodiethylene- 
diaminecobaltic  halogenides  into  dihalogenodiethylenediaminecobaltic 
salts  on  keeping  for  some  time  or  on  heating  at  105 — 115°. 

A    number    of    hydroxoaquodiethylenediaminecohaltic     salts,    YXg, 

where    Y=    tt  o  ^^  ®^2  »  li^ve  been    previously   described    (Abstr., 

1907,  i,  189).  They  have  been  further  studied  because  the  different 
stereoisomerides  may  be  obtained  from  the  same  starting  material 
under  conditions  of  reaction  which  are  only  slightly  different  from 
each  other ;  thus,  in  the  former  paper  the  cis-bromide  was  prepared 
from  m-dichloro-chloride  (violeo-chloride),  but  it  is  now  shown  that 
when  the  latter  compound  is  dissolved  in  concentrated  aqueous 
ammonia  and  the  solution  triturated  with  solid  sodium  bromide,  the 
^rayis-bromide,  YBrg,  is  formed.  The  trsmsthiocyanate  is  reddish-brown 
in  colour. 

When  dichlorovioleo-chloride  (5  grams)  is  dissolved  in  concentrated 
ammonia  (25  c.c.)  by  heating  on  a  water-bath,  the  solution  then  kept 
in  a  vacuum  over  phosphoric  oxide  until  the  odour  of  ammonia  has 
disappeared,  and  then  precipitated  with  sodium  bromide,  a  bluish-red 
precipitate  of  cis-ckloroamminediethylenediaminecobaltic  bromidej 

[h^  Co  enjBr,, 
is  formed.     The  production  of  this  compound  is  not  due  to  the  inter- 
mediate formation  of  the  diaquo-bromide,  since  this  salt  when  dissolved 
in  concentrated  ammonia  gives  rise  to  the  hydroxoaquo-bromide  only. 

The  trans -bromide  may  also  be  prepared  by  carefully  heating  the 
^raws-nitrate  with  dilute  ammonia  (1:1)  until  crystals  begin  to  form 
on  the  side  of  the  dish. 

[With  R.  BossHARD.] — The  formation  of  carbonatodiethylenedi- 
aminecobaltic  salts  from  the  stereoisomeric  hydroxoaquo-salts  has  been 
studied.  In  all  cases  one  and  the  same  series  of  carbonato-salts 
was  formed,  it  being  impossible  to  prepare  stereoisomerides.  The 
carbonato-salts  were  prepared  by  the  action  of  carbon  dioxide  either 
on  alkaline  solutions  or  on  aqueous  solutions  of  the  hydroxoaquo- 
salts. 

Dichlorotetramminecobaltic  salts,  YX,  where  Y  =  [CI2  Co(NH3)4]. — 
The  constitution  of  the  silver  and  bismuth  salts  described  previousl  y 

(Abstr.,   1897,  ii,  264)  must  be  altered  to  f^^^j  Co(NH3)4lci2and 

-'CI  ~I 

^^Qj  Co(NH3)4  Clg.     A  new  method  of  preparation  of  the  ci^-chloride 

is  given.  Carbonatotetramminecobalt  chloride  is  shaken  up  with  a 
saturated  (at  0°)  solution  of  hydrogen  chloride  in  absolute  alcohol 
until  the  evolution  of  carbon  dioxide  ceases.  The  greyish-blue  reaction 
product,  which  is  a  mixture  of  the  cis-  and  <rans-dichloro-salts,  after 
being  washed  free  from  acid  with  alcohol  and  dried,  is  extracted  with 
a  small  quantity  of  ice-cold  water,  the  cis-isomeride  going  into  solution. 
The  filtrate  is  immediately  precipitated  with  sodium  dithionate  in 
order  to  obtain  the  violeo-dithionate,  from  which  the  chloride  and 
other  salts  can  be  obtained  in  the  manner  previously  described 
(Abstr.,  1908,  ii,  42).  There  is  always  a  considerable  loss  of  violeo- 
VOL.   cii.   i.  g 


i.   82  ABSTRACTS  OF  OHBMICAL  PAPERS. 

salt,  owing   to   it«   ready  transformation,  in   aqueous    solution,   into 

chloroaquo-Halt.     The  preparation  by  means  of  aqueous  hydrochloric 

acid  cooled  with  liquid  air  was  by  no  means  so  satisfactory. 

Dictdorodiethylenediaminecobaltic  salts,  YX,  where  Y  =-=  \Q\^  Co  engJX. 

— A  new  method  of  preparation  of    the    normal  traiis-chXoi'idie  is   to 

precipitate  an  aqueous  solution  of  the  acid  chloride  with  solid  lithium 

chloride.     The    trans-m'iriie,    YNOg,    is    obtained    as    small,    green 

crystals    by    precipitation    of    an    aqueous   solution    of   the    chloride, 

acidified  with  acetic  acid,  with  sodium  nitrite.     When  sulphuric  acid 

is    used   as    the    precipitant,    green    crystals    of    the    tr&ns- hi/drogen 

sulphate,  YHSO^,  are  obtained.     The  addition  of  silver  nitrate  to  a 

solution    of    the    chloride   cooled    with    a    freezing    mixture    gives    a 

precipitate  consisting  of  greenish-white,  glistening  leaflets,  having  the 

.,.       TAgCl  ri  1     SO,     „  ,. 

composition        *=p.  Co  en^    (Kn  \  »^2^- 

New  methods  of  preparation  of  cis-dichlorodiethylenediaminecobaltic 
salts  from  carbonatodiethylenediaminecobalt  chloride  are  given  ;  they 
are  similar  to  those  already  described  for  the  corresponding  tetiammine 
salts,  except  that  the  product  of  reaction  is  washed  with  cold  water  to 
free  it  from  impurities,  than  which  the  cts-dichloro-salt  is  less  soluble. 
A  characteristic  ci&sulphate,  Y2SO^,2H20,  is  described ;  it  crystallises 
in  small,  reddish-violet  needles. 

[With  L.  Gerb,  S.  Lorie,  and  Jos.  Rapiport.] — Dibromodiethylene- 
diaminecobaltic  salts,  YBr,  where  Y  =  [Br2  Co  eUg.] — Only  the  trans- 
isomerides  have  hitherto  been  prepared  (by  Jorgensen),  for  which  new 
methods  of  preparation  are  now  given, as  follows :  (a)  a  solution  of  cobalt 
bromide  in  10%  ethylenediamine  is  oxidised  by  leading  air  through  it, 
and  then  evaporated  to  dryness.  The  residue  is  then  repeatedly  treated 
with  hydrobromic  acid  and  evaporated  until  a  uniform  green  salt 
remains,  which  consists  of  ihe  acid  bromide.  On  treatment  with  a 
little  water,  the  <ra?i«-bromide  is  obtained.  (6)  Carbonatodiethylene- 
diaminecobalt  bromide  is  heated  on  the  water-bath  with  a  solution 
of  hydrobromic  acid  (D  =  r49)  until  the  solution  is  green.  On 
cooling,  the  acid  bromide  separates,  from  which  the  normal  bromide 
is  best  obtained  by  heating  at  110°  until  it  no  longer  gives  an  acid 
solution.  The  tioxi^-thiocyanate,  YSCN,  is  precipitated  as  a  canary- 
green,  crystalline  salt  by  the  addition  of  potassium  thiocyanate  to  a 
solution  of  the  trans-hiomidie. 

The  methods  for  the  preparation  of  the  cia-bromide,  YBr,  are  as 
follows:  (1)  a  solution  of  the  trwiis-hromide  is  evaporated  on  the 
water-bath  several  times  to  a  syrupy  consistency.  On  keeping  in  a 
vacuum  desiccator,  black  crystals  are  then  obtained,  which  give  a 
greyish-violet  powder  ;  they  consist  chiefly  of  the  m-isomeride  mixed 
with  a  little  of  the  <raws-isomeride.  The  latter  can  be  extracted  with 
a  small  quantity  of  water,  leaving  the  m-form,  which  can  be  purified 
by  solution  in  water  and  precipitation  with  sodium  bromide.  (2)  By 
fission  of  tetraethylenediaminedioldicobaltic  bromide  with  concentrated 
hydrobromic  acid  into  diaquo-bromideand  therequireddibromo-bromide. 
The  diaquo-salt  is  removed  from  the  mixture  by  solution  in  absolute 
alcohol.  (3)  From  carbonatodiethylenediaminecobaltic  bromide  by 
treatment  with  an  alcoholic  or  aqueous  solution  of  hydrogen  bromide 
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by  a  uioUioJ  siuiilar  to  that  described  for  the  coiTespoiidin<^  dichloro- 
salts.  The  cin-bromide,  YBr,  forms  scaly  crystals,  possessing  a  colour 
and  glance  similar  to  that  of  graphite.  By  double  decomposition  with 
the  appropriate  salts  of  the  alkali  metals,  the  following  compounds 
were  prepared.  The  cis-iodide,  YI,  is  similar  in  appearance  to  the 
bromide;  the  ci^-nitrate,  YNO^,  forms  small,  gteyish-violet  crystals, 
as  also  does  the  cis-thiocyanate,  YSCNjHgO ;  the  crystals  of  the  cis- 
dithionate,  Y2820g,  are  somewhat  lighter  in  colour  than  those  of  the 
other  salts. 

Chlorohroniodiethyleiiediaminecohaltic  salts,  YX,  where 

~C1 


Y  = 


g^CoengJx. 


— Both  the  cis-  and  iraws  isomerides  have  been  prepared  ;  the  former 
are  readily  obtained  pure,  the  latter  only  with  difficulty,  since  they 
are  generally  mixed  with  ^raris-dibromo-salts.  Two  methods  of  pre- 
paration are  given:  (1)  Two  grams  of  chloroaquodiethylenediamine- 
cobaltic  bromide  are  covered  with  2  c.c.  of  concentrated  hydrobromic 
acid,  and  the  mixture  heated  until  complete  solution  takes  place.  On 
cooling,  a  mixture  of  the  green  and  violet  salt  is  obtained,  which  is 
washed  with  alcohol  and  ether,  dried,  and  then  treated  with  a  small 
quantity  of  water  to  dissolve  out  the  green  salt.  The  violet  salt 
(m-isomeride)  is  collected,  washed  with  water  and  alcohol,  and  dried. 
The  green  filtrate  gives  precipitates  with  metallic  salts,  which  give 
analytical  results  corresponding  with  a  mixture  of  dibromo-  and 
chlorobromo-salts.  (2)  Chloroaquodiethylenediaminecobaltic  bromide 
is  heated  for  two  houis  at  110°,  whereby  a  mixture  of  the  cis-  and 
<r«?is-chlorobromo-bromides  is  produced.  This  is  separated  as  in 
(1),  the  ^r«ws-nitrate  being  precipitated  from  the  green  filtrate  by 
ammonium  nitrate. 

The  trans-?u'^rrt^(3,  YNOg,  forms  small,  light  green,  glistening  leaflets. 
The  trans-dithionate,  YgS^Oj.,  and  irams-thiocyanate,  YSCN,  are 
prepared  from  the  green  filtrate  mentioned  above  by  double  decom- 
position with  the  appropriate  alkali  salts ;  they  form  respectively 
glistening,  green,  flat  crystals,  and  a  light  green  precipitate.  The 
cis-bromide,  YBr,H20,  is  a  greyish-violet,  microcrystalline  salt ;  the 
ch-nitrate,  YNOg,  forms  dark  violet  needles,  and  the  cia-dithioiiate, 
YgSgO^.,  small,  violet  leaflets. 

When  the  cis-bromide  is  gently  warmed  with  concentrated  hydro- 
bromic acid  until  a  *^olution  is  formed,  it  is  changed  into  trans- 
dibromodiethylenediaminecobaltic  bromide,  which  is  deposited  on 
cooling  in  canary-green  crystals. 

TT    .\    OO 

the  cis-isomerides  have  so  far  been  obtained  ;  the  cold  aqueous  solu- 
tions are  fairly  stable,  but,  on  heating,  complicated  changes  take 
place.  By  the  action  of  concentrated  aqueous  ammonia  on  the  chloro- 
aquo-  and  bromoaquo-bromides,  hydroxochloro-  and  hydroxobromo- 
bromides  are  obtained. 

cis-Chloroaquodiethylenediami'iiecobaltic  salts,  YXg,  where 

._  Y  =  [^2  ^"  "' J- 

■  ',2 


en. 


Xg.— Only 
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— The  stUphaie,  YSO^.lJHjO,  is  prepared  by  beating  20  grams  of  trans- 
dicblorodiethyleuediaminecobaltic  chloride  with  20  c.c.  of  water  until 
a  deep  blue  solution  is  obtained.  After  cooling,  and  keeping  for  one 
hour,  ammonium  sulphate  (10  grams)  is  added;  on  keeping  for  a 
further  twelve  hours,  bluish-red  crystals  of  the  sulphate  are  deposited, 
mixed  with  some  green  crystals  which  can  be  removed  by  shaking 
with  a  little  cold  water.  The  sulphate  dissolves  in  concentrated 
ammonia,  and  the  solution  gives  a  bluish-red  precipitate  of  chloro- 
amminediethylenediaminecobaltic  bromide  with  concentrated  hydro- 
bromic  acid.  The  chloride^  YClgt  and  the  bromide,  YBr2,H20,  are 
obtained  from  the  sulphate  by  interaction  with  the  respective  halogen 
acids.  The  former  is  microcrystalline,  and  the  latter  forms  small, 
crystalline  leaflets ;  both  are  reddish- violet  in  colour.  The  bromide- 
nitrate,  YBrNOg,  prepared  from  the  bromide  and  lithium  nitrate,  is 
reddish- brown  in  colour.  The  nitrite,  Y(N02)2,  from  the  chloride  and 
sodium  nitrite  gives  dark  violet  micro-crystals.  It  is  unstable, 
changing  to  cw-chloronitrodiethylenediaminecobaltic  nitrite. 

[With  R.  Schmidt.] — cis-Bromoaqiwdiethylenediaminecobaliic  salts, 

YXj,  where  Y=  Ljr  ^^  Coeng   . — The  following  methods  are  given  for 

the  preparation  of  the  bromide,  YBrgjHgO.  (1)  A  solution  of  neutral 
1  :  6-dichlorodiethylenediaminecobaltic  chloride  containing  nitric  acid  is 
heated  with  a  concentrated  solution  of  silver  nitrate  until  it  assumes  a 
Bordeaux-red  colour.  After  collecting  the  silver  bromide,  the  filtrate 
is  saturated  with  sodium  bromide,  first  filtering  off  any  more  silver 
bromide  which  may  be  formed.  After  a  few  hours  the  bromide  has 
deposited  as  a  violet,  microcrystalline  powder.  (2)  A  concentrated 
solution  of  the  iran«-dibromo-bromide  is  heated  at  40°  until  it  becomes 
violet  in  colour ;  after  cooling,  it  is  saturated  with  sodium  bromide. 
Any  green  crystals  of  praseo-bromide  which  are  precipitated  with  the 
bromoaquo-bromide  are  removed  by  fractional  solution  in  ice-cold 
water,  the  praseo-bromide  being  the  lesser  soluble  salt.  (3)  A  solution 
of  fraTW- dibromonitrate  is  treated  similarly  to  the  dibromo- bromide, 
except  that  it  is  heated  over  the  bare  flame.  (4)  The  carbonato- 
chloride  or  bromide  is  treated  with  concentrated  hydrobromic  acid 
(D«=l*4).  The  bromoaquo-bromide  is  separated  from  the  less  soluble 
cw-dibromo-bromide,  which  is  formed  at  the  game  time,  by  fractional 
solution.  (5)  cw-Diaquo-bromide  is  heated  at  40°  with  just  enough 
water  to  give  complete  solution  until  a  violet-coloured  solution 
is  obtained ;  the  bromoaquo-salt  is  then  precipitated  with  sodium 
bromide. 

The    bromide   forms    dark  violet,  leaf-like     crystals.       By    double 
decomposition  with  sodium   nitrate  and  sodium  nitrite  respectively,  it    i 
gives  the  nitrate,  Y(N08)2,H20,  and  nitrite,  Y(N02)2,  as  bluish-violet, 
crystalline  powders.     When  triturated  with  Erdmann's  salt, 

[(NOj),Co(NH3),]NH„ 
it  gives  a  yellowish-green,  tetranitrodiamminecobalt  compound. 

Hydroxohalogeno-ssAts,         -j,^  Co  A^  X. —  Hydroxockloi'otetrammine- 
cobaltic  dithionate,       ^,.  Co  (NHg)^     SgOj,  is  precipitated  as  a  violet-blue 
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salt  when  solid  chloroaquotetramminecobaltic  chloride  is  dissolved  in  a 
saturated  solution  of  sodium  dithionate  in  concentrated  ammonia, 
ammonium  dithionate  remaining  in  solution.  The  colour  corresponds 
with    that    of   the    cis-dichlorotetrammine    salts.     The    corresponding 

hydroxochlorodiethylenediaminecohaltic     bromide,        ^^  Co  en2   Br,     is 

obtained  as  a  brownish-violet,  crystalline  paste  when  chloroaquo- 
diethylenediaminecobaltic  bromide  is  treated  with  concentrated 
ammonia  ;  when  heated  with  concentrated  hydrogen  chloride,  this  salt 
gives  a  mixture  containing  a  little  1  :  6-dichloro-  with  much  1  :  2- 
dichloro-diethylenediaminecobaltic  chloride.     cis-Hydi-oxobromodiethyl- 

e7iediaminecobaltic  bromide,      g^  Co  en^   Br,  is  similarly  obtained  as  a 

brownish-violet  salt  from  the  bromoaquo-bromide  and  ammonia. 
When  warmed  with  a  little  water,  addition  takes  place  with  the 
formation  of  the  czVhydroxoaquo-bromide ;  similarly,  when  triturated 
with  concentrated  hydrobromic  acid,  the  m-diaquo-bromide  is 
obtained. 

Ghloroisothiocyanatodiethylenediaminecobaltic      salts,     YX        where 

[CI  ~i  ' 

SCN  ^^  ®°2   • — ^   f®^   of    the    trans-isomerides,   which    were, 

however,  impure,  have  been  described  previously  (Abntr.,  1900,  i,  86). 
The  tra.Bs-thiocyanate,  YSCN,  is  obtained  by  precipitating  a  solution 
of  1  :  6-dichIorodiethylenediaminecobaltic  chloride  with  potassium  thio- 
cyanate.  The  precipitate  consists  of  a  mixture  of  about  two-thirds  of 
the  trans-  and  one-third  of  the  cis-isomeride.  By  appropriate  treatment 
the  pure  ^m?2s  isomeride  is  obtained  as  sparingly  soluble,  violet  leaflets. 
When  triturated  with  hydrobromic  acid,  it  gives  glistening,  bluish- 
violet  crystals  of  the  tr sms-bromide,  YBr,2H20.  This  salt  may  also 
be  prepared  from  praseo-chloride  (Abstr.,  1907,  i,  291),  With  sodium 
dithionate,  it  gives  bluish-violet,  glistening  crystals  of  the  trans- 
dtthionate,  YgSgO^,,  and  with  perchloric  acid,  violet  leaflets  of  the 
tmns-perchlorate,  YCIO4.  The  perchlorate  may  al.o  be  obtained 
directly  from  the  ^myis-dichlorothiocyanate  and  perchloric  acid. 

The  ^mns-isomerides  dissolve  readily  in  liquid  ammonia,  giving  red- 
dish-yellow solutions  which  deposit  mixtures  of  the  stereoisomeric  iso- 
thiocyanatoammine  salts.  If  the  trans-perchlorsite  is  boiled  with 
sodium  nitrite  in  concentrated  aqueous  solution  until  a  reddish-brown 
colour  IS  obtained,  the  solution  cooled,  and  ammonium  thiocyanate 
added,  an  isomorphous  mixture  of  the  1  :  6-chloro2Sothiocyanato-  and 
1  :  6-nitroisothiocyanato-thiocyanates  is  precipitated.  If  the  solution 
IS  boiled  until  brown  in  colour,  small  quantities  of  the  m-nitro^so- 
thlocyanato-salt  crystallise  on  cooling.  On  heating  a  solution  of  trans- 
chioiwothiocyanato-bromide  with  potassium  thiocyanate  and  cooling 
needles  of  the  imns-diisothiocyanato-thiocyanate  separate,  and  from  the 
mother  liquor  small  quantities  of  the  ctVisomeride  can  be  obtained ; 
oxidation  of  the  imm-salt  with  hydrogen  peroxide  gives  the  tra^is- 
diammine  salt.  or  e, 

On  boiling  a  concentrated  solution  of  the  «mns-chloroisothiocyanato- 
bromide  (1  mol.)  with  silver  nitrate  (3  mols),  filtering  fr,.m  silver 
bromide,  and  cooling,  light  violet,  slender  needles  of  an  additive  com^ 


i.    8C)  AHSTflACTS   OF   CHEMICAL    PAF'EHS. 

pound,      .    „p^  Co  en^  (N03)2,  are  obtained.    On  boiling  the  aqueous 

solution  of  this  salt,  silver  chloride  is  slowly  precipitated. 

cxs-ChloroiRolhioci/anatodiethylenediaminecobaltic  chloride,  YCl,  is 
obtained  in  the  purification  of  the  <ran«-thiocyanate  in  the  form 
of  bluish-red  needles.  It  is  purified  by  transformation  into  the  per- 
chlorate  and  precipitation  of  the  solution  of  this  salt  with  concentrated 
hydrochloric  acid.  By  double  decomposition  of  a  solution  of  the  per- 
chlcrate  with  the  appropriate  salts  of  the  alkali  metals,  the  following 
compounds  were  obtained:  c\h- Dilhionate,  YgSgO^jHg^*  brownish-red 
needles;  cis-m7ra^,  YNOg,  dark  bluish-red  needles;  ciF-sulpkate, 
YgSO^,  violet-red  powder.  The  ch-bromide,  YBrJJHgO,  was  obtained 
from  the  chloride  by  interaction  with  hydrobromic  acid.  A  method 
of  preparation  of  the  cis-chloride  from  cis-i«othiocyanatonitro  chloride 
by  interaction  with  hydrochloric  acid  is  also  given. 

The  action  of  hydrogen  peroxide,  liquid  ammonia,  potassium 
thiocyanate,  sodium  nitrite,  and  silver  nitrate  on  the  cw-salts  is  fully 
described. 

Brmnohothiocyanaiodiethylenediaminecohaltic      salts,      YX,     where 

Y  =    cn>j  ^o  ettg  . — Both  series  of  isomerides  are  known,  but  the  cia- 

salts  are  difficult  to  isolate,  since  in  aqueous  solution  they  are  readily 
transformed  into  aquo-salts.  The  <ran«-isomerides  on  oxidation  with 
hydrogen  peroxide  under  certain  conditions  give  1  : 6-bromoamine 
salts,  and  under  other  conditions  1  : 6-dibromo-s.alts.  Hydrogen 
peroxide  completely  oxidises  the  thiocyanate  residue  of  the  cis- 
jsomerides,  but  if  the  aqueous  solution  is  kept  some  time  before 
hydrogen  peroxide  is  added,  a  salt  of  the  aquo-series  is  formed,  which 
then  gives  rise  to  the  bromoammine  salt.  With  ammonia  both 
isomerides  give  a  mixture  of  cis-  and  <ra?i«-isothiocyanatoammine- 
diethylenediaminecobaltic  salts. 

The  tTdin^-thiocyanate,  YSCN,  is  prepared  from  1  : 6-dibromo- 
diethylenediaminecobaltic  bromide  by  precipitation  with  potassium 
thiocyanate.  The  green  precipitate  and  mother  liquor  are  heated  until 
a  deep  red  solution  is  obtained.  On  cooling,  and  further  addition  of 
potassium  thiocyanate,  green,  glistening  needles  of  the  required  salt 
are  obtained.  Trituration  with  concentrated  hydrobromic  acid  gives 
dark  blue,  prismatic  crystals  of  the  irarw-bromide,  YBr,2H20,  and  pre- 
cipitation with  perchloric  acid,  the  tra.nR-perchIorate,  YCiO^,  as  dark 
blue,  almost  black,  slender  needles.  The  tr a.ns-dithio7iatfi,  YgSgOg, 
forms  violet-blue  leaflets. 

Three  methods  of  preparation  of  the  cis-bromide,  YBr,  are  fully 
de.scribed,  namely,  from  1  : 6  dibromodiethylenediaminecobaltic 
bromide,  1  :  2-aquowiothiocyanatodiethylenediaminecobaltic  dithionate, 
and  1  :  2-nitrowothiocyanatodiethylenediaminecobaltic  sulphate.  It 
forms  garnet-red,  glistening,  prismatic  crystals,  and  is  used  as  a 
source  of  preparation  of  the  other  salts  by  methods  involving  double 
decomposition.  The  vis^-nitrate,  YNOj,  is  violet-brown  in  colour,  the 
ci9-dithumate,  YgSgOg,  brownish-red,  ^hilst  the  cis-siUphate,  Y^SO^, 
gives  reddish-lilac,  silky,  thin  leaflets. 


¥ 
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Y=|  Tx  ^  Co  en^   . 


is^oThiocyanatoaquoduthylenediaminecohaltic  salts,  YXg,  where 

rscN 
Lh,o 

— Both  series  of  isomerides  have  been  obtained,  whereas  with  all  other 
acidoaquo-salts  it  has  been  possible  to  prepare  one  series  only,  either 
the  cis-  or  trans-.  The  salts  of  the  cis-series  are  yellowish-red  to 
crimson  in  colour,  whilst  those  of  the  irans-series  are  violet ;  the 
former  are  obtained  from  the  stereoisomeric  chlorozsothiocyanato-salts 
by  the  action  of  concentrated  ammonia,  and  the  latter  from  the  same 
salts  by  the  action  of  potassium  hydroxide. 

The  c\s-dithionate,  YS20g,H20,  is  prepared  by  warming  1  :  6-chloro- 
isothiocyanatodiethylenediaminecobaltic  bromide  with  concentrated 
ammonia  until  a  red  solution  is  formed.  The  cooled  solution  is  then 
poured  into  absolute  alcohol,  the  precipitate  dried  on  a  porous  plate, 
dissolved  in  cold  water,  and  glacial  acetic  acid  added  to  the  solution 
until  a  precipitate  begins  to  form.  On  further  keeping,  orange-coloured 
needles  of  the  dithionate  separate.  With  potassium  thiocyanate  the 
solution  gives  a  crimson  precipitate  of  the  cis-thiocyanate,  Y(SCN)2. 
With  hydrogen  peroxide,  the  dithionate  gives  a  mixture  of  the  cis-  and 
trans-chlovosimmme  salts;  with  concentrated  hydrochloric  acid,  cis- 
chloroisothiocyanato-salts ;    with  nitrous  acid,    cis-nitroisothiocyanato- 

diethylenediaminecohaltic  dithionate,    opiu-  Co  eng   2^2^6'  ^"^  ^^®  form  of 

slender,  yellow  needles  ;  with  potassium  thiocyanate,  m-diwothio- 
cyanato-salts.  With  silver  nitrate  and  perchloric  acid,  an  orange- 
coloured  additive  product,       »      ^  Co  eng   L^  *''2,2H20,  is  obtained. 

The  trans-6romic?e,  YBr2,2H20,  is  prepared  as  follows  :  1  ;  6-chloro- 
isothiocyanatothiocyanate  dissolves  in* potassium  hydroxide  to  a  red 
solution ;    on    cooling,    brownish-red    leaflets    of    1  : 6-hydroxoisothio- 

cyanato-thiocyanatey  ^p^Coeng  SCN,H20,  separate.  These  are  dis- 
solved in  a  little  water,  excess  of  concentrated  hydrobromic  acid  added, 
and  the  solution  kept  over  sulphuric  acid  in  a  desiccator.  After  a 
few  days,  dark  red  crystals  of  the  required  bromide  separate.  From 
this  salt,  by  the  method  of  double  decomposition,  the  trans-^/wo- 
cyanate,  Y(SCN)2,H20,  is  obtained  as  a  violet  precipitate,  the  trans- 
nitrate,  Y(N03)2,H20,  as  bluish-red  needles,  and  the  trans-nitrite^ 
Y(N02)2,  ^^  dark  violet-red  crystals.  On  the  addition  of  excess  of 
silver   nitrate   to   a  well-cooled    solution  of   the    nitrate,    bright  red 

needles   of    an   additive    product^       ,^^J^Coen^\(NOQ)^yIl2^f 
deposited. 

On  oxidation  with  nitric  acid  or  hydrogen  peroxide,  and  subsequent 
evaporation  with  concentrated  hydrochloric  acid,  the  trans -Siquoiso- 
thiocyaiiato-salts  give  only  «r«ns-chloroammine  salts. 

When  solid  sodium  nitrite  is  added  to  a  concentrated  solution  of 
1  : 6-isothiocyanatoaquo-nitrate  acidified  with  a  few  drops  of  acetic 
acid,  a  bright  red   precipitate   of    1  :  Q-nitrito'isothiocyanatodiethylene- 

diaminecohaltic   nitrite,    YN02,H20,    where    Y  =   L^p^^^  Co  eng  L    is 


are 
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produced ;  with  potassium  thiocyanate  the  solution  gives  red  needles 
of  the  1  :  ^'thiocyanate,  YSCN. 

Chloroaniminediethylenediaminecobaltic     salts,    YXg,    where     Y  = 

I       CI  ~l 

TT  XT  Co  en,  . — The  isomerides  of  this  series  are  best  distinguished 
HgJN  \\ 

by  means  of  the  dithionates ;  the  ct8-dithionate  forms  thick  crystals, 

whilst  the  irarw-dithionate   crystallises    in    long,    glistening    needle.s. 

Both  series  of  salts  are  bluish-red  in   colour.     The  ^raws-salts  react 

very  quickly  with  liquid  ammonia,  forming  diammine  salts,  whereas 

the   cM-isomerides   are    scarcely   acted    on.      Jorgensen    has   already 

prepared  a  number  of  the  cts-isomerides. 

The  best  method  of  preparation  for  the  ci«-chloride,  YClg,  is  the 
trituration  of  1  : 6-dichlorodiethylenediamiiiecobaltic  chloride  with 
concentrated  ammonia.  The  green  salt  first  dissolves,  and  then  a  red 
paste  of  the  required  chloride  separates.  The  addition  of  solid  sodium 
perchlorate  to  a  solution  of  the  chloride  precipitates  long,  red  prisms 
of  the  cis-chlw'ide-perchloratef  YCI(CIO^) ;  on  recrystallisation  from 
concentrated  hydrochloric  acid  it  is  transformed  into  the  chloride. 
The  ch-nitrite,  Y(N02)2,  forms  brick-red  crystals.  The  actions  of 
sodium  and  silver  nitrites,  of  potassium  thiocyanate,  and  of  liquid 
ammonia  on  the  cw-chloride  are  fully  described,  as  also  the  changes 
which  aqueous  solutions  of  the  m-nitrite  undergo  on  warming. 

To  prepare  the  traiis-cA/<wic£«,  YCIgtHgO,  1  :  6-chlorot«othiocyaDato- 
diethylenediaminecobaltic  thiocyanate  is  oxidised  with  hydrogen 
peroxide  in  aqueous  solution  acidified  with  sulphuric  acid.  Precipita- 
tion with  hydrochloric  acid  then  gives  a  chloride-sulphate,  which  is 
recrystallised  from  hydrochloric  acid  several  times,  and  the  aqueous 
solution  then  precipitated  with  barium  chloride  to  remove  the 
sulphuric  acid.  It  forms  bright  ruby-red  prisms.  It  may  also  be 
prepared  from  1  :  6-nitroammine  salts  by  heating  with  concentrated 
hydrochloric  acid,  and  from  1  :  6-dichloro-salts  by  the  action  of  a 
methyl-alcohol  solution  of  ammonia.  The  trsms-chloride-perchloratej 
YCI(CIO^),  is  prepared  from  1  :  6-chlorowothiocyanatodiethylene- 
diaminecobaltic  perchlorate  by  a  method  similar  to  that  used  for  the 
chloride ;  it  forms  bright  red,  glistening  leaflets  or  flat  needles.  The 
tTAUs-cMoride  hydrogen  sulphate,  YC1(HS04),  is  obtained  by  repeated 
evaporation  on  the  water-bath  of  1  : 6-nitroammiDedithionate  with 
hydrochloric  acid ;  it  crystallises  in  thick,  ruby-red  plates.  The 
tr Aus-dithionatey  YSjOg,H20,  crystallises  as  bright  red,  slender  needles 
when  sodium  dithionate  is  added  to  a  solution  of  the  chloride- 
perchlorate.  The  dichromate,  nitrate,  and  nitrite  have  also  been 
obtained.  The  actions  of  sodium  and  silver  nitrites,  of  potassium 
thiocyanate,  and  of  liquid  ammonia  on  the  iran«-chloride-perchlorate 
are  fully  described,  as  also  the  changes  which  aqueous  solutions  of  the 
<raw«-nitrite  undergo  on  keeping  or  on  warming. 

Bromoamminediethyletiediaininecobaltic     salts,     YXg,     where    Y  == 

I  TT  j^  Co  euj   . — Both  series  of   isomerides  have  been    prepared,  the 

cis-isomerides  being  the  more  easily  obtained.     The  determination  of 
their  configuration  depends  on  the  formation  of  the  ira7is-isomerides 

.„  ....^..,^..„ ., .... .,. ..... 
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peroxide.  Both  series  are  very  similar  in  colour.  The  cis-dithionate 
forms  short,  compact  crystals,  whilst  the  trans-ifioiaeride  gives  long, 
slender  needles ;  also,  the  former  salt  readily  dissolves  in  concentrated 
hydrobromic  acid,  with  the  formation  of  the  bromide,  whereas  the 
latter  is  unaltered. 

[With  W.  E.  Boiis.] — The  cis-bromide,  YBr2,2H20,  is  obtained  when 
moist  1  :  6-dibromodiethylenediaminecobaltic  bromide  is  treated  at  a 
low  temperature  with  ammonia  (1  : 1),  drop  by  drop,  until  the  green 
colour  changes  to  a  dark  violet.  At  higher  temperatures,  the  diammine- 
salt  is  produced,  owing  to  the  addition  of  a  further  molecule  of 
ammonia.  When  recrystallised  from  water,  it  forms  bundles  of 
reddish-violet,  glistening  needles ;  when  precipitated  from  the  aqueous 
solution  by  the  addition  of  concentrated  hydrobromic  acid,  the 
anhydrous  salt,  YBrg,  is  obtained  as  dark  brownish-red  prisms  or 
needles.  It  may  also  be  prepared  (1 )  by  the  action  of  ammonium  bromide 
on  tetraethylenediaminediaquotetroldicobalticobaltous  sulphate,  and 
(2)  by  the  action  of  hydrobromic  acid  on  1  : 2-nitroamminediethylene- 
diamifiecobaltic  salts  or  on  1  :  2-aquoamminediethylenediaminecobaltic 
salts.  By  appropriate  double  decomposition  the  following  salts  were 
obtained :  ci^-bromide-nitrate,  YBr(N03),  as  reddish-violet  crystals ', 
the  cis-dithionate,  YSgOg,  as  reddish- violet,  thin  leaflets;  the  cis- 
platinochloride,  YPtCl^,  as  reddish-brown  leaflets.  The  cis-nit7'ate, 
Y(N0g)2,  was  obtained  from  the  bromide  by  trituration  with 
concentrated  nitric  acid  as  dark  reddish-violet,  long,  rectangular 
columns. 

The  tra,ns-dithionate,  YSgO^,  is  obtained  from  1  :  6-bromoisothio- 
cyanatodiethylenediaminecobaltic  bromide  by  oxidation  at  50°  with 
hydrogen  peroxide  in  aqueous  solution  acidified  with  acetic  acid,  and 
subsequent  precipitation  with  sodium  dithionate.  It  forms  bluish, 
rose-coloured,  slender  needles.  With  ammonium  iodide  the  solution 
gives  reddish-brown,  glistening,  flat  needles  of  the  trsms-iodidef 
Yl2,H20.  The  trsms-bromide,  YBr^,Jifi,  was  prepared  from 
1  :  6-aquoamminediethylenediaminecobaltic  bromide  by  evaporation 
with  concentrated  hydrobromic  acid  on  the  water-bath.  It  forms 
large,  dark  reddish-violet  prisms,  and  serves  as  the  source  of  the 
trsins-nit7'ate,  Y(N03)2,H20,  and  the  trams-perchlorate,  Y(C104)2,  the 
latter  crystallising  in  violet  needles. 

Aquoamminediethylenediaminecobaltic  salts,  YXg,  where 

— Both  series  of  isomerides  have  been  prepared.  They  are  obtained  by 
the  action  of  potassium  hydroxide  or  of  freshly  precipitated  silver  oxide 
on  the  stereoisomeric  chloroammine-  and  bromoamminediethylene- 
diaminecobaltic  salts.  In  every  case,  partial  transformation  takes  place, 
so  that  a  mixture  of  the  isomerides  is  produced.  The  product  of  action 
of  the  alkali  is  an  hydroxoammine  salt,  the  aquoammine  salt  being 
produced  when  the  solution  is  acidified.  Potassium  hydroxide  produces 
a  greater  relative  transformation  than  silver  oxide ;  more  trans- 
isomeride  seems  to  be  produced  at  low  than  at  ordinary  temperatures. 
The  mixture  of  the  isomerides  is  separated  by  taking  advantage  of  the 
fact  that  the  irrtns-aquoammine-bromide  is  much  less  soluble  in  dilute 
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hydrobromic  acid  than  the  m-isomeride.  The  ifiomerides  can  be  dis- 
tinguished from  each  other  (1)  by  tranfiformation  into  the  chloro- 
amminedithionate  (q.v.)  by  warming  with  hydrochloric  acid,  and 
subsequent  precipitation  with  sodium  dithionate  ;  (2)  by  warming  the 
aqueous  solution  to  which  sodium  nitrite  and  a  little  acetic  acid  has 
been  added  to  60 — 70°.  A  yellow  solution  is  produced,  which,  on  the 
addition  of  sodium  dithionate,  gives  an  insoluble  precipitate  if  the 
CM-isomeride  is  present,  or  a  precipitate  which  can  be  recrystallised 
from  water  if  the  trans-isomeride  is  present. 

The  trRUs-brojnide,  YBrgjHgO,  forms  pale  brick-red  needles,  and  is 
used  as  the  source  of  other  salts,  methods  of  double  decomposition 
being  employed.  The  trsms-iodide,  Yl3,H20,  forms  brownish-red,  flat, 
prismatic  crystals  ;  the  trans-nitrate^  Y(N03)3,  crystallises  in  fire-red, 
glistening  prisms ;  the  tra.n8-platinichloride,  Y2(PtCI^)3,2H20,  gives 
small,  dark,  brownish-red  crystals,  and  the  trsms-platinochloridej 
Y2(PtCl^)3.2H20,  forms  slender,  light  brown  crystals. 

The  cis-bromide,  YBr3,H20,  forms  clumps  of  small,  red  crystals. 

The  diisothiocyanatodiethylenediaminecobaltic  salts,  YX,  where  Y  = 
[(SCN)2  Co  eng],  have  already  been  described  (compare  Braunlich, 
Abstr.,  1900,  i,  86).  Their  true  configuration  has  now  been  deter- 
mined as  follows.  By  violent  oxidation  with  concentrated  nitric  acid 
and  subsequent  evaporation  with  hydrochloric  acid,  the  ^raws-isomerides 
give  mainly  <r«xws-chloroammine  salts,  together  with  some  trans- 
diamraine  salts ;  oxidation  with  hydrogen  peroxide  gives  only  the 
latter  salts.  Under  the  same  treatment  the  ci«-isomerides  give 
respectively  i?'an«-dichloro-salts,  together  with  a  little  cis-chloro- 
ammine-salt,  and  ci«-chloroammine  salt.  On  oxidation  with  chlorine 
the  <ran8-isomerides  give  ^rans-diammine  salts,  and  the  ci«-isomerides, 
<ra?i«-dichloro-salt8. 

[With  C.  Rix.] — A  new  method  of  preparing  the  cis-salts  is  as 
follows  :  1  :  2-nitrosoisothiocyanatodiethylenediaminecobaltic  thiocyan- 
ate  is  evaporated  with  hydrochloric  acid,  whereby  pure  cis-diiiso- 
thiocyanatodiethylenediaminecobaltic  chloride,  YC1,|H20,  is  obtained. 

The  solubilities  at  25°  of  the  various  salts  in  grams  per  50  c.c.  of 
water  containing  acetic  acid  aie  as  follows  :  chloride,  0  2766  ;  bromide, 
0-1996 ;  iodide  (at  24°),  0-465  ;  nitrate,  0-1968  ;  thiocyanate,  0-1860. 

Stereoisomeric  diamminediethylenediam.inecohaltic  salts,  YXg,  where 
Y  =  [(NH3)2Coen2].  have  already  been  described  (Abstr.,  1907,  i,  290), 
but  the  wrong  configuration  has  been  assigned  to  them  ;  those  which 
were  formerly  characterised  as  cw  compounds  are  now  found  to  be  the 
iraTis-isomerides,  and  vice-versa.  The  evidence  for  this  is  based  on 
their  relation  with  the  diisothiocyanato-  and  wothiocyanato-ammine- 
salts,  which  has  already  been  indicated,  and  on  the  resolution  of  the 
c»s-compounds  into  the  optically  active  isomerides.  The  ^rans-salts  are 
sparingly  soluble,  whilst  the  ci«-salts  are  readily  soluble.  A  new 
method  of  preparation  is  described,  by  the  oxidation  of  the  isoihio- 
cyanatoamminediethylenediaminecobaltic  salts  with  hydrogen  peroxide 
in  the  presence  of  halogen  acid. 

[With  R.  Samanek.] — Mixtures  of  the  two  series  of  salts  have  also 
been  obtained  by  the  action  of  liquid  ammonia  on  the  following  com- 
pounds :    1  :  6-dichloro-,    1 : 6-dibromo-,    and     l:2-dibromo-diethylene- 


ORGANIC    CHEMISTRY.  i.    91 

diaminecobaltic  salts;  1  :  6-chlotOimmine-,  1  :  6-  and  1  ;  2-bromo- 
ammine-diethylenediaminecobalfcic  salts.  The  separation  of  the 
isomerides  can  be  brought  about  by  taking  advantage  of  the  fact 
that  the  bromide  of  the  trans-series  is  only  sparingly  soluble  in 
hydrobromic  acid,  whereas  the  cis-bromide  is  readily  soluble ;  or, 
better  still,  by  precipitation  of  concentrated  solutions  of  the  salts  with 
sodium  dithionate,  whereby  the  ^ra?2s-dithionate  is  obtained,  it  being 
practically  insoluble  in  water;  from  the  mother  liquor  the  cis-periodide 
is  precipitated  by  the  addition  of  a  solution  of  iodine  in  hydriodic  acid, 
and  by  trituration  of  this  salt  with  sodium  thiosulphate  the  cis-iodide 
is  obtained. 

In  all  reactions  leading  to  the  formation  of  diammine  salts,  the 
cis-isomerides  are  formed  in  preponderating  amount.  If  the  action  of 
ammonia  on  the  1  :  6-dichloro-salts  is  not  sufficiently  energetic,  some 
1  : 2-chIoroammine  salt  is  formed. 

isoThiocyanatoamminediethylenediaminecohalliG    salts,     YXg,     where 

rscN         "I 

Y  =         ^  Co  eng  . — The  two  series  of  isomerides  have  been  obtained, 

and  are  very  important,  because  of  their  genetic  relations  with  other 
series,  in  the  determination  of  configurations,  etc.  A  mixture  of  both 
isomerides  is  always  obtained  in  their  preparation,  no  matter  whether 
1  :  2-chloro-,  1  :  2-bromo-,  or  1  :  6-chloro-,  1  :  6-bromo-isothiocyanato- 
diethylenediaminecobaltic  salts  are  used  to  obtain  them  by  inter- 
action with  liquid  ammonia.  The  relative  proportion  of  the  isomerides 
produced  is  not  independent  of  the  nature  of  the  ionogenic  radicle  in 
the  salt  used. 

The  cis-  and  tmns-thiocyanates,  Y(SCN)2,  are  obtained  by  dissolv- 
ing 1  :  6-chloroisothiocyanatodiethylenediaminecobaltic  thiocyanate  in 
liquid  ammonia  and  allowing  the  solution  to  evaporate  at  the  ordinary 
temperature.  The  residue  is  dissolved  in  water  containing  acetic  acid, 
and,  on  keeping,  the  trans-thiocysmsite  is  deposited  as  slender,  glisten- 
ing, reddish- orange  needles ;  the  m- thiocyanate  is  precipitated  from 
the  mother  liquors  by  the  addition  of  much  potassium  thiocyanate  in 
the  form  of  reddish-brown,  crystalline  crusts.  By  appropriate  double 
decomposition  the  following  salts  were  obtained  :  cis-dithionate,  YSgOg, 
brilliant,  orange-red  leaflets;  cis-iodide,  Ylg,  short,  columnar, reddish- 
brown  crystals  ;  tra,us-iodide,  Yl2,H20,  small,  brick-red  prisms.  The 
trsLua-bromide-dithionate,  Y2Br2(S20g),2H20,  was  prepared  by  trituration 
of  the  thiocyanate  with  hydrobromic  acid  and  subsequent  precipitation 
with  sodium  dithionate  ;  it  forms  brownish-red,  prismatic  crystals. 
With  silver  nitrate  the  cis-dithionate  gives  glistening,  yellow  crystals 

of    an    additive  product,       .    Qpisr  ^^  ^^2    rJ^o^'  whilst  the  trans-per- 

chlorate,  prepared    from  the  thiocyanate    and    perchloric   acid,  gives 

yellow  needles  of  the  additive  product,      .     Qnisr  ^^  ^"^2   (-'^^3)4- 

A  detailed  account  is  given  of  the  action  of  oxidising  agents  and  of 
potassium  thiocyanate  on  the  cis-  and  ira/is -isomerides. 
Nitratoanmiinedi ethyl enediaminexohaltic  salts,  YXg,  where 
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are  obtained  by  the  evaporation  of  the  stereoisomeric  aquoammine- 
diethylenediaminecobaltic  nitrates  with  concentrated  nitric  acid.  In 
the  preparation  of  the  ^rarw-isomeride  from  the  1  : 6-aquoammine  salt, 
some  cts-isomeride  is  formed  at  the  same  time,  but  the  two  are  readily 
separated  by  taking  advantage  of  the  fact  that  the  c/s-dithionate 
is  almost  insoluble  in  water.  Their  configuration  is  determined  by 
evaporation  with  concentrated  hydrochloric  acid,  which  gives  the  corre- 
sponding chloroaramine  Falts.  Liquid  ammonia  gives  a  mixture  of 
the  stereoisomeric  diammine  salts. 

The  c\B  nitrate,  Y(N03)2.  forms  small,  glistening, 'orange-red  crystals  ; 
the  cis^-dithionate,  YSgO^^jHgO,  is  an  orange-coloured  powder.  The 
tTAUf^-iIithionatey  YSgO^,  crystallises  in  orange-coloured  needles. 

[With   W.    E.  BoES]. — Nitroamminediethylenediaminecohaltic   salts, 

YXg,  where  Y=    tj2      Co  eng   . — Both  series  of  isomerides  have  been 

prepared,  and  are  distinguished  from  each  other  by  the  fact  that  the 
cis-salts  are  much  more  soluble  than  the  i?*ans-salts,  this  difference 
being  especially  marked  in  the  dithiouates.  The  configuration  is  best 
decided  by  evaporation  of  the  salt  to  dryness  with  hydrochloric  acid, 
solution  of  the  residue  in  water,  and  precipitation  with  sodium 
dithionate  of  the  chloroamminediethylenediaminecobaltic  dithionale, 
the  cw-  and  frans-isomerides  of  which  are  very  characteristic. 

The  cis-6romtc?e,  YBrg,  is  obtained  by  adding  an  excess  of  a 
saturated  solution  of  sodium  nitrite  to  a  saturated  (at  25°)  solution 
of  1  :  2-aquoamminediethylenediaminecobaltic  bromide,  acidifying 
with  acetic  acid,  and  warming  at  40°  until  the  solution  becomes 
orange-yellow  in  colour.  After  keeping  for  twenty-four  hours  a 
precipitate  consisting  of  a  mixture  of  the  bromide  and  nitrite  is 
deposited  ;  it  is  dissolved  in  water,  and  the  solution  saturated  at  35° 
with  potassium  bromide.  On  cooling,  large,  dark  yellow  plates  of  the 
bropiide  are  obtained.  The  following  salts  were  obtained  from  the 
bromide,  for  the  most  part  by  the  usual  methods  of  double  decomposi- 
tion. The  cWcfdoride,  YClg,  forms  orange-yellow  prisms  or  else  a 
microcrystalline  precipitate;  the  cis-iodide,  Ylg,  crystallises  in 
reddish-brown  needles ;  the  cis-nitrate,  Y(N03)2,  in  flat,  tabular,  or 
needle-shaped  crystals.  The  c'ls-dithionate,  YSgOg,  forms  small,  golden- 
yellow  leaflets,  whilst  the  cis- sulpfiate,  YSO^,  crystallises  in  long, 
radiating,  light  yellow,  prismatic  needles.  The  ci6-bromide~nitrate, 
YBr(N03),  is  prepared  by  the  gradual  addition  of  concentrated  nitric 
acid  to  a  well-cooled  solution  of  the  nitrate;  it  forms  large,  glistening, 
reddish-brown  prisms. 

The  following  methods  of  preparation  of  the  m-isomerides  are  also 
described  :  (1)  By  the  action  of  silver  nitrite  on  1  :  2-chloroammine- 
diethylenediaminecobaltic  chk)ride.  (2)  By  the  action  of  ammonia 
on  1  :  G-dinitrodiethylenediaminecobaltic  salts.  (3)  By  oxidation  of 
1  :  2-nitroi«othiocyanatodiethylenediaminecobaltic  salts. 

The  tr&us-nitrate,  Y(N 03)2,^3^20,  is  prepared  by  dissolving 
1  : 6-nitronitratodiethylenediaminecobaltic  nitrate  in  liquid  ammonia, 
and  allowing  the  solution  to  evaporate  spontaneously.  The  residue  is 
recr}  stallised  from  water,  whereby  a  mixture  of  large,  dark  brown 
plates    and    small,    light    yellow    crystals   is    obtained,    which    are 
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mechanically  separated.  The  latter  crystals  consist  of  1  :  6-dinitro- 
nitrate,  whilst  the  former  are  the  required  ^rans-nitrate,  and,  after 
further  recrystallisation,  are  obtained  as  flat,  rhombic  tablets.  By 
appropriate  double  decomposition,  the  nitrate  yielded  the  following 
salts :  the  tr sins-iodide,  YlgjHgO,  as  brown,  glistening,  prismatic 
crystals ;  the  tr sms-bromide,  YBr^,  as  thick,  short,  columnar  or 
tabular,  dark  brown  crystals;  the  tvsins-thiocyanate,  Y(SCN)2,  as 
thick,  glistening,  brownish-yellow  plates;  the  tra.iis-dithionatef 

YS,0e,H20, 
as  long,  glistening,  fluted  prisms.      This  latter  salt  was  also  obtained 
from   a    solution    of  the  i{r<*ns- chloride,   prepared  by  the    interaction 
of     1  :  6  -  chloronitrodiethylenediaminecobaltic    chloride     and    liquid 
ammonia. 

The  solubilities  of  the  various  ^ra?is-salts,  expressed  in  grams  of  salt 
per  10  c.c.  of  water  at  27°,  are:  nitrate,  2*827  ;  thiocyanate,  1*458; 
bromide  (at  26°),  0*6867  ;  iodide,  0*7707. 

Nitroi9,othioGyanatodiethyle7iediammecohaltic  salts,    YX,   where  Y  = 

^^^2     Co  eng  . — The  salts  of  the  ^raws-series  are  more  easily  soluble 

than  the  cis-isomerides,  the  sulphates  showing  the  greatest  difference 
in  solubility.  There  is  also  a  marked  difference  in  the  colour  of  the 
salts,  the  cis-compounds  being  brownish-yellow,  whilst  the  trans- 
compounds  are  dark  brown. 

The  following  reactions  are  different  in  the  two  series.  Hydrogen 
peroxide  partly  oxidises  the  C2S-salts  to  cis-nitroammine-salts,  and 
partly  oxidises  the  thiocyanate  group  completely  away  ;  the  ^raws-salts, 
under  similar  conditions,  give  only  <raws-nitroaquo-salts,  the  thio- 
cyanate group  being  split  off  completely.  On  heating  with  concentrated 
hydrochloric  acid,  the  cis-isomerides  give  the  cis-chloroisothiocyanato- 
salts,  whereas  the  ^raws-isomerides  are  not  affected  by  the  same  treat- 
ment. On  oxidation  with  nitric  acid  and  subsequent  evaporation  with 
hydrochloric  acid,  the  cis-salts  give  1  : 6-dichloro-salts,  whilst  the 
iraws-salts  give  1  :  6-chloronitro-salts. 

[With  C.  Rix.] — The  cis-chloride,  YCl.HgO,  is  obtained  by  intra- 
molecular transtormation  from  1  :  2-chloronitrodiethylenediamine- 
cobaltic  thiocyanate,  a  solution  of  which  in  water  containing  acetic  acid 
is  evaporated  to  half  its  volume.  The  red  colour  changes  to  brown,  and 
on  cooling  brownish-yellow  needles  of  the  cis-chloride  deposit  contain- 
ing 2H2O,  but  IH2O  is  lost  in*  a  desiccator  over  calcium  chloride. 
The  chloride  serves  for  the  preparation  of  the  other  salts,  for  the  most 
part  by  the  method  of  double  decomposition.  The  ch-bi'omide,  YBr, 
forms  light  brown,  nodular  crystals  ;  the  els-iodide^  YI,  crystallises  in 
brown  prisms  ;  the  cis-sulphate,  Y2SO4,  forms  yellow,  glistening  scales ; 
the  cis-nitrate^  YNO3,  forms  brown,  thick  crystals  ;  and  the  cis-thio- 
cyanate,  YSCN,  crystallises  in  brown  leallets.  The  cis-sulphate  may 
also  be  obtained  by  heating  a  solution  of  cis-chloroisothiocyanato- 
diethylenediaminecobaltic  chloride  with  sodium  nitrite  and  subsequent 
precipitation  with  ammonium  sulphate.  The  cis-thiocyanate  is  also 
prepared  by  heating  a  solution  of  the  cis-chloronitro-chloride  with 
potassium  thiocyanate. 

[With  N.  Goslings.] — The  trsms-thiocyanatej  YSCN,  is  obtained  as 
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brown,  prismatic  crystalh  when  polaHHiutu  tbiocyausile  i>>  added  to  a 
solution  of  1  :  6  chloronitrodiethylenediaminecobaltic  nitrate.  Methods 
are  also  described  for  its  preparation  by  the  action  of  potassium  thio- 
cyanate  on  nitratonitrodiethylenediaminecobaltic  thiocyanate  and  on 
1  :  6-nitroamminediethylenediaminecobaltic  nitrate.  The  trans- cA/oriV/«, 
YCl.HgO,  is  obtained  us  reddish-brown,  tabular  crystals  by  di.ssolving 
the  thiocyanate  in  concentrated  hydrochloric  acid  and  precipitation 
with  alcohol ;  the  other  salts  are  prepared  from  it  by  appropriate 
double  decomposition.  The  tva.uH-bromide,  YBr/HgO,  forms  brown, 
tabular  crystals ;  the  trans-iodidef  YI,  crystallises  in  glistening, 
brown,  irregular  leaflets  ;  the  tra.xis-nitrate,  YNOa.HgO,  forms  brown 
plates,  as  also  does  the  trans-wi^riie,  YN02,H2(^-  With  silver  nitrate 
the  Ira7i8-mtr&te  gives  long,  yellow  needles  of  an  additive  compound, 

Dinitrotelramminecohallic  salts,  YX,  where  Y  =  [(N02)2Co(NH3)4]. — 
[With  L.  CoHN.] — By  the  addition  of  rubidium  nitrate  to  a  solution  of 
the  cis-nitrate  (flavonitrate),  a  rubidium  double  nitrate,  YN0g,E,bN03, 
is  obtained  as  brown,  rhombic,  tabular  crystals.  It  is  analogous  with 
the  potassium  double  nitrate  already  prepared  by  Jorgensen. 

Dinitrodiethylenediaminecobaltic  salts,  YX,  wht^re 
Y  =  [(0,N),Coen,]. 
— A  number  of  the  stereoisomerides  have  been  described  previously  as 
dinitrito-salts  ( Abstr.,  1901,  i,  511) ;  the  true  dinitrito-saltswereprepared 
later  (Abstr.,  1907,  i,  291).  It  has  been  found  that  the  cis-nitrate  is 
transformed  into  the  trans-nitraite  when  its  aqueous  solution  is  heated. 
The  cis-thiocyanate,  YSCN,  is  obtained  from  the  m-nitrate  by  precipi- 
tation with  potassium  thiocyanate  ;  it  forms  glistening,  yellowish- 
brown,  tabular  crystals.  The  trains-thiocyanate,  YSCN,  forms  orange- 
yellow,  glistening,  thick  crystals.  The  trujis-hydrogeji  sulphate,  YH  SO^, 
has  been  prepared  from  the  iodide  by  interaction  with  silver  oxide  and 
subsequent  neutralisation  with  sulphuric  acid  ;  it  forms  glistening, 
yellowish-red  needles. 

Stereoisomeric  chloronitrodiethylenediaminecobaltic  salts, 

[o^^CoeD,]x, 

have  already  been  described  (Abstr.,  1901,  i,  512).  It  has  since  been 
found  that  the  i7-aw«-salts  can  be  exposed  to  the  action  of  concentrated 
hydrochloric  acid  for  a  long  time  without  effect,  whilst  the  cM-i?alt8 
rapidly  give  1  :  2-  and  1 :  6-dichloro-salts. 

trAUB- Nitrooiitratodiethylenediaminecobaltic       salts,       YX,       where 

Y  =    ^2^  Co  eujj  .—Only  the  nitrate,  YNO^,  has  been  obtained.     It 

is  prepared  by  the   oxidation  of   1  : 2-dinitrodiethylenediaminecobaltic 
nitrate  with   concentrated  nitric  acid,  and  forms  glistening,  chamois- 
coloured    crystals.     By    precipitation  of    the   aqueous    solution    with 
concentrated  nitric  acid,  an  acid  nitrate,  YN03,HN03,  is  obtained. 
tT&ns-Nitroaquodiethylenediaminecobaltic       salts,        YXg.        where 

Y  =  jj  ^  Co  eug  . — The  sulphate,  YSO^,  is  obtained  as  follows  :  2*8 
grams  of  solid  ammonium  sulphate  are  added  to  a  solution  of  4  grams 
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of  1  :6-nitroTiitrato-diethyleD<-diainiDecobaItic  uitrate  in  10  c.c.  of 
water,  and  then  alcohol  added  until  no  further  precipitate  forms.  It 
crystallises  in  orange-coloured  needles.  No  other  salts  could  be 
obtained,  owing  to  their  great  solubility. 

Bichloroethyle7i6diaminediam7ninecobaUic  salts,  YX,  where 

— Both  series  of  stereoisomerides  have  been  obtained.  The  method 
of  preparation  is  briefly  as  follows :  By  warming  trinitrotri- 
amminecobalt  with  ethylenediamine,  trinitroethylenediamineammine- 
cobalt  is  obtained 


(NO,)3Co(NH3)3  +  en  =  (NO,)3Co  JJ-jj^  +  2NH,. 

By  heating  with  concentrated  hydrochloric  acid,  the  latter  salt  is 
transformed  into  dichloroaquoethylenediamineamminecobaltic  chloride, 

TT  o  ^^  >?R    r^^'  ^^  which  1  gram  is  then  dissolved  in  25%  ammonia 

(3 J  c.c).  After  five  minutes,  3*5  c.c.  of  concentrated  hydrochloric 
acid  are  added  to  the  solution,  which  is  then  heated  until  it  becomes 
greenish-blue  in  colour.  On  cooling,  green  crystals  of  the  trans- 
chloride,  YC1,JH20,  are  deposited,  from  which,  by  the  method  of 
double  decomposition,  the  following  salts  were  obtained,  generally  as 
green  precipitates :  tv'a.n&-nitrate,  YNOg ;  trans-^oo?^<ie,  YI ;  trans- 
bromide,  YBr ;  trams-thiocyanate,  YSCN ;  tra.ns-hydrogen  sulphate, 
YHSO^.HgO  ;  tr Sius-dithionate,  YgSgOg.  The  iodide  is  sensitive  to 
light. 

The  cis-isomerides  were  prepared  from  the  ^raris-compounds  as 
follows  :  By  heating  a  solution  of  the  ^raws-chloride  with  potassium 
carbonate  until  the  colour  had  changed  to  red,  and  then  cooling,  garnet- 
red  crystals  of  carhonatoethylenediaminediamminecohaltic  chloride^ 

were  obtained.  By  treating  this  compound  with  concentrated  hydro- 
chloric acid  in  the  cold,  a  solution  of  the  required  czs-chloride  was 
obtained,  from  which,  on  the  addition  of  ammonium  bromide,  the  cis- 
bromide,  YBr,  was  deposited  as  a  bluish-violet  precipitate.  The 
CIS- dithionate J  YgSgOg,  is  a  violet  precipitate  obtained  from  a  solution  of 
the  bromide  by  the  addition  of  sodium  dithionate. 

[With  G.  LiNDENBERG.] — Diacidoditrimethylenediaminecobaltic  salts, 
[XgCo  (tn)2]X. — Only  the  1  :  6-dinitro-  and  1  : 6-dichloro-salts  have  so 
far  been  prepared.  The  1  :  6-dichloro-salts  are  distinguished  from  the 
corresponding  diethylenediamine  salts  by  their  ready  hydration 
(formation  of  aquo-salts)  in  aqueous  solution.  The  neutral,  green 
solution  of  a  dichloroditrimethylenediamine  salt  rapidly  becomes  violet 
in  colour  ;  the  addition  of  concentrated  hydrochloric  acid  restores  the 
green  colour. 

Carbonato-salts  have  been  prepared  from  the  1  ;  6-dichloro-salts, 
but  could  not  be  made  to  furnish  the  stereoisomeric  1  :  2-dichloro- 
salts. 

tr&ns-Dinitrodit'i'imethylenediammecobahic  salts,  YX,  where 

kY  =  [(NO,),CotnJ. 
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— The  nitrite f  YNO^jis  obtiiitied  byheatiog  potassium  cobalti nitrite  with 
trimethylenediamine  in  aqueous  (solution.  it  forms  large,  thick, 
yellowish-brown,  pleochroic,  rhombic  crystals.     The  bromide^ 

YBr,H20, 
and  the  iodide^  YI,2H20,  are  obtained  from  the  nitrite  by  interaction 
with  potassium  bromide  and  iodide  respectively,  the  former  a 
brownish-yellow,  monoclinic  crystals,  and  the  latter  as  yellow  to 
yellowish-green,  pleochroic,  rhombic  prisms.  The  chlm-ide,  YCljHgO, 
and  nitrate,  YNOg,  are  best  obtained  from  the  iodide  by  interaction 
with  silver  chloride  and  nitrate  respectively ;  the  former  gives  light 
to  dark  brown,  pleochroic,  monoclinic  crystals,  and  the  latter  rhombic 
plates. 

1  :6-Dichloroditrimethylenediaminecobaliic  chloride,  [Clg  Co  tn2]Cl,  i> 
obtained  by  heating  the  dinitronitrite  with  hydrochloric  acid  ;  a  green 
solution  is  obtained,  which,  on  cooling,  deposits  green,  prismatic, 
columnar  crystals.  The  solution  is  turned  red  by  sodium  hydroxide 
and  ammonia,  and  gives  characteristic  precipitates  with  the  bromide, 
iodide,  thiocyanate,  permanganate,  ferro(tyanide,  ferricyanide,  or  nitrate 
of  potassium,  and  with  sodium  thiosulphate.  Hydrogen  sulphide 
precipitates  cobalt  sulphide.  Potassium  platinichloride  gives  green 
crystals  of  the  platinichloride,  [Clg  Co  tngJgPtClg. 

Garhonatoditrimethylenediaminecohaltic  chloride,  [CO3  Co  tnglCKHgO, 
was  obtained  by  heating  a  solution  of  the  1  :  6-dichloro-chloride  with 
sodium  carbonate  until  it  became  bluish-red  in  colour.  The  addition 
of  alcohol  precipitated  a  white  salt,  and  the  red  solution  remaining 
deposited  the  required  chloride  in  red,  needle-shaped  crystals.  By 
interaction  with  hydrogen  chloride,  no  matter  under  what  conditions, 
the  green  1  :  6-dichloro-chloride  was  always  obtained.  T.  S.  P. 

Optically-active  Compounds  of  Cobalt  and  Chromium. 
Alfred  Werner  {Arch.  Sci.  Phys.  Nat.,  1911,  [iv],  32,  457 — 467). — 
A  gteneral  account  is  given  of  results  which  have,  for  the  most  part, 
been  already  published  (Abstr.,  1911,  i,  613,  838,  960;  this  vol., 
i,  10).  In  addition,  the  author  mentions  that  optically-active  com- 
pounds of  the  tetraethylenediamiiM-fx-aminoperoxodicobalt  and  tetra- 
ethylt^iediamine-fi-amino-ol-dicobalt  series  have  been  obtained.  The 
rotations  of  the  compounds  of  the  first  series  are  very  large,  the  nitrate 
of  the  first  series  having  a  specific  rotation  of  840°,  which  corresponds 
with  a  molecular  rotation  of  about  6000°. 

From  a  consideration  of  the  results  hitherto  obtained  it  follows  that 
the  sign  of  the  rotation  is  not  connected  with  the  configuration  of  the 
diethylenediaminecobaltic  radicle.  This  is  well  shown  by  the  fact  that 
Z-tetraethylenediamine-/x-aminoperoxodicobalt  salts  furnish  d-tetra.- 
ethylenediamine-/A-amino-ol-dicobalt  salts  on  reduction  : 

engCo     ,Q  f    Co  en^   X^    — >       en^  Co  ^  /-vu  .  Co  en^  X^. 

Also,  /-chlorowothiocyanatodiethylenediaminecobaltic  salts  and 
d-chlorouitrodiethylenediaminecobaltic  salts  both  give  rise  to  rf-nitro- 
tsothiocyanatodiethylonediaminecobaltic  salts  by  interaction  with 
sodium  nitrite*  and  potassium  thiocyanate  respectively. 
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An  examination  of  the  compounds  hitherto  prepared  shows  that  it 
is  not  always  the  isomeride  of  the  same  sign  of  rotation  which 
gives  the  least  soluble  salt  with  o?-bromocamphorsulphonic  acid. 

Preparation  of  Acid  Chlorides  from  Two  or  More  Molecules 
of  Carbamide  Chloride  by  Elimination  of  Hydrogen  Chloride. 
Vereinigte  Chininfabriken  Zimmer  &  Co.  (D.R.-P.  238961). — When 
carbamide  chloride  is  heated  in  the  abseoce  of  moisture  either  with  or 
without  a  solverit,  two  or  more  molecules  condense  with  evolution  of 
hydrogen  chloride. 

Allophanic  chloride^  NHg'CO'NH'COCl,  a  fuming,  colourless,  readily 
decomposable  powder,  which  reacts  energetically  with  water  according 
to  the  equation:  NH2-C0-NH-C0C1  + H20  =  C0(NH2)2  +  C02  +  HC1, 
was  thus  obtained  at  30°,  whilst  at  about  100°  three  molecules 
combined,  yielding  hiuretcarhoxyl  chloride,  C2H4N302*C0C1,  a  colour- 
less, non-fuming  powder,  decomposed  by  water  with  elimination  of 
hydrogen  chloride  and  carbon  dioxide:  CgH^OaNg'COCl-fHgO^ 
HCl  +  CO2  +  NH2-CO-NH-CO-NH2.  F.  M.  G.  M. 

Hypochlorous  [  Acid  and]  Amides.  Etienne  Boismenu  (Compt, 
rend.,  1912,  154,  1482—1484.  Compare  Abstr.,  1911,  i,  957).— 
The  action  of  an  aqueous  solution  of  hypochlorous  acid  on  amides  at 
0°  gives  rise  to  monochloro-  or  dichloro-amides,  according  to  the 
proportion  of  amide  and  of  water  employed.  The  dichloro-derivatives 
are  yellow  liquids,  the  stability  of  which  diminishes  as  the  molecular 
weight  increases.  On  treatment  with  amides,  they  yield  monochloro- 
derivatives.  » 

Acetyldichloroamide,  CHg'CO'NClg,  has  an  odour  of  chlorine,  and  is 
insoluble  in  water.  It  decomposes  above  0°,  depositing  crystals  of  acetyl- 
chloroamide.  Propionyldichloroamide  and  fwmyldichloroamide  have 
also  been  prepared.  The  latter  is  very  explosive,  and  must  be  kept  in 
well  cooled  vessels  (compare  Mauguin,  Abstr.,  1909,  i,  892). 

W.  0.  w. 

Cobalt  Thiocyanates,  and  the  Cause  of  the  Colour  Changes 
in  Cobalt  Salts.  Arthur  Hantzsch  and  Yuji  Shibata  {Zeitsch. 
anorg.  Chem.,  1912,  73,  309 — 324). — Cobaltous  thiocyanate  is  largely 
bimolecular  in  urethane  solution  at  49°,  but  almost  completely  uni- 
molecular  in  alcoholic  solution  at  78°.  The  existence  of  complex  ions 
in  the  alcoholic  solution  is  shown  by  the  method  used  by  Donnan  and 
Bassett  (Trans.,  1902, 81,  944).  The  absorption  spectra  show  the  blue 
cobalt  band,  and  a  broad  band  in  the  ultra-violet  with  its  maximum  at 
1/A.  3400  and  minimum  at  1/X  3850.  The  absorption  is  slightly 
increased  at  55°  and  80°.  Beer's  law  is  departed  from  at  considerable 
dilutions. 

The  colour  of  the  blue  solution  is  attributed  to  the  presence  of  the 
complex  salt,  Co(SCN)4Co,  in  confirmation  of  which  it  is  noted  that 
the  compound,  Co(SCN4)Me2,  is  blue.  The  salt,  00(80^)4X3,  is  blue, 
but  its  spectrum  in  absolute  alcohol  is  practically  identical  with  that 
of  cobalt  thiocyanate,  indicating  dissociation  into  its  components. 
Amyl  alcohol  gives  an  almost  identical  solution,  whilst  moist  ether 
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contains  the  salt  in  an  almont  undis^ociated  condition.  The  action  of 
alcohols  in  promoting  dinRociation  \h  attributed  to  the  formation  of  the 
known  alcoholateu  of  cobalt  thiocyanate.  The  decomposition  is  still 
more  pronounced  in  aqueous  solution,  but  is  lessened  by  the  addition 
of  potassium  thiocyanate. 

The  blue  colour  of  cobalt  thiocyanate  is  changed  to  pink  by  the 
addition  of  mercuric  chloride  or  zinc  chloride.  The  colour  of  the  salt, 
Co(SCN)2,HgCl2,  is  not  altered  by  further  addition  of  mercuric 
chloride.  This  salt  has  not  been  isolated,  but  when  the  alcoholic 
solution  is  evaporated  with  a  further  quantity  of  mercuric  chloride, 
pink  crystals  of  a  compound,  2Co(SCN)2,3HgCl2,  are  obtained.  The 
change  of  colour  in  cobalt  chloride  solution  is  also  due  to  the  formation 
of  a  compound,  [CoCl4,(HgCl2)2]Co,  and  not,  as  assumed  by  Donnan 
and  Bassett,  to  (HgOl^JCo. 

The  molecular  weight  of  cobalt  thiocyanate  in  aqueous  solution 
shows  that  it  only  dissociates  into  two  ions,  except  in  very  dilute 
solutions,  whilst  the  chloride  and  bromide  yield  three  ions,  even  in 
concentrated  solutions.     It  is  therefore  considered  to  exist  in  solution 


as  the  compound 


SON.     The  whole  of  the  colour  changes 


(H,0)J' 

may  be  explained  as  changes  of  the  co-ordinative  unsaturated  complex, 
CoX^,  into  the  saturated  complex,  CoXg.  C  H.  D. 

Systems  Formed  by  Antimony  Chloride  and  Bromide  with 
Monosubstituted  Benzene  Hydrocarbons.  Boris  N.  Menschut- 
KiN  (J,  Muss.  Phys.  Chem.  Soc,  1911,  43,  1275—1302.  Compare 
Abstr.,  1911,  i,  273). — The  author  has  subjected  to  thermal  analysis 
the  systems  formed  by  antimony  chloride  and  bromide  with  toluene, 
ethylbenzene,  propylbenzeue  (see  Abstr.,  1911,  i,  532),  and  isoamyl- 
benzene.  The  results  are  given  in  the  form  both  of  curves  and  of 
tables. 

Rosenheim  and  Stellmann  (Abstr.,  1902,  i,  68)  state  that  antimony 
trichloride  forms  with  toluene  a  compound  having  a  composition 
analogous  to  that  of  the  benzene  compound,  namely,  SSbCig.CgHgMe ; 
but  this  compound  is  really  2SbCl3,CgH5Me,  the  solid  phase 
corresponding  with  3SbCl3,  C^H^Me  being  antimony  trichloride 
itself. 

The  melting  points  of  the  thirteen  compounds  formed  by  the  eight 
systems  examined  are  as  follows  : 

2SbCl3,CeH5R.  SbCl3,C6H5R.  2Sb*Rr3,C6H6R.        SbBrg.CeHgR. 

SbXj-CgHjMe 42-5°               15—16"  38—39"                 9°  (decomp. ) 

(decomp.)  (decomp.) 

SbXs-CeHoEt 370                 39-0"  —                   33         „        • 

SbXg-CeHjPr 9—10                  15  —                     1          ,, 

(decomp. ) 

SbXj-CsH.-CsHii  ...         7-5°               -205  —                -15 
(decomp.) 

It  will  be  seen  that  increase  of  the  magnitude  of  the  benzene  sub- 
stituent  is  accompanied  by  decrease  in  the  stability  of  the  compounds 
formed  with  antimony  trichloride  and  tribromide. 

The  transition  (/>)  and  eutectic  («)  points,  and  the  corresponding 
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com^iositions  (mols.  of  hydrocarbon  per  mol.  of  antimony  chloride),  are 
given  in  the  following  table  : 

2SbCl3,C6H5R- 

SbCl3,C6H5l{.         2SbCl3,C6H5R-SbCl3.  SbCla.CfiHjjR-SbCla. 

Temp.  Composition.  Temp.  Composition. 

40-0°  0-46  {e)          —                — 

3t5-8  0-47  (e)          33°             0-52  {e) 

8-5  0-88  ip)           1              0-98  (e) 

-21-0  1-3    ip)       -5              1-2    ip) 


SbCla-CeHsEt.. 
SbCl,-CfiH,Pr.. 


Temp. 
11° 
35 

-33 


Composition. 
1-8    ip) 
0-62  [e) 

3-1     ip) 


The  transition  points  for  SbBrgjCgHglil-SbBrg  are  as  follows : 

Composition. 


Temp. 


SbBra-CgHgEt     29°  1-17 

SbBivCeHgPr     -5  3-1 

SbBr-j-CeHj-CgHn - 17  5-07 

This  continual  fall  in  the  transition  temperature  again  indicates 
diminution  of  stability  of  these  compounds  as  the  magnitude  of  the 
hydrocarbon  increases.  T.  H.  P. 

Systems  Formed  by  Antimony  Trichloride  and  Tri- 
bromide  with  Disubstituted  Benzene  Hydrocarbons.  Boris 
N.  Menschutkin  (/.  Muss.  Phys.  Chem,  Soc,,  1911,  43,  1303—1328). 
— The  systems  here  described  contain  o-,  m-,  or  jt?-xylene  or  jt?-cymene. 
The  results  of  the  thermal  analyses  are  given  as  curves  and  tables. 

The  replacement  of  a  second  hydrogen  atom  of  benzene  by  an  alkyl 
radicle  (compare  preceding  abstract)  produces  no  change  in  the 
character  of  the  system,  the  temperature  diagrams  being  similar  to 
those  given  by  the  systems  containing  monosubstituted  benzenes. 
Also,  here  too,  antimony  chloride  gives  compounds  of  the  two  types 
2SbCl3,CgH4R2  and  SbCl^jCgH^Eg*  whilst  the  bromide,  as  a  rule,  yields 
only  one  compound,  SbBrgjC^H^Rg.  The  compounds  are  of  approxi- 
mately the  same  stability  as  those  formed  with  toluene  orethylbenzene. 
The  results  obtained  with  the  three  xylenes  show  that  isomerism 
exerts  a  marked  influence  on  the  physical  properties  of  these 
compounds. 

The  melting  points  of  the  hydrocarbons  and  of  the  various  com* 
pounds  they  form  are  given  below,  the  numbers  for  methylbenzene 
being  inserted  for  purposes  of  comparison  : 
Hydro- 


r 

carbon. 

2SbX„C6H4Ro. 

Diff. 

SbX3,C«H4l?2. 

DifF. 

SbC]3-^-C6H4Me2 

14° 

70° 

56° 

56° 

42° 

SbCJ3-7/i-C6H4Me2 

-57 

38 

95 

7-5 
(decomp.) 

64-5 

SbCl3-o-C6H4Me2  

-29 

33-5 

62  5 

19-5'' 

48-5 

SbClg-CeHeEt    

-93 

37 

130 

39 

132 

jSbCl3-i?-C6H4MePr)3... 

-75 

40 

115 

5—6 
(decomp. ) 

80 

SbBr3-^-C6H4Me2 

14 

67*5 

53-5 

— 

— 

SbRr3-m-CfiH4Me2    ... 

-57 

— 

— 

13-5 

70-5 

,SbBivo-C6H4Me2 

-29 

— 

— 

24 

53 

i  SbBr,-C«HsEt  ... 

-93 

33 

126 

(decomp. ) 

.SbBr,-l>C„U,U<i?t».. 

-75 

10 
(decomp. ) 

T.  H 

85 
P. 

h  2 
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Relations  of  Trieubstituted  Benzene  Hydrocarbons 
Antimony  Trichloride  and  Tribromide.  Boris  N.  Menschutkin 
(./.  Ru88.  rhi/8.  Chem.  6'oc.,  1911,  43,  1329— 1341).— The  Byatems 
formed  by  antimony  trichloride  and  tribromide  with  1  :  3  :  5- 
and  1:2:  4-trimethylbenzenes  (mesitylene  and  ip-ciimene)  have  been 
examined. 

Mesitylene  forms  compounds  of  the  two  types  2SbX3,CgH3Mejj  and 
SbXg.CgHgMeg  with  both  antimony  chloride  and  bromide,  and  the 
hame  is  the  case  with  i/^-cumene.  The  only  other  benzene  hydrocarbon 
with  which  this  has  been  found  to  occur  is  toluene. 

The  melting  points  of  these  compounds  are  as  follows : 

2SbX3,C6H3Me5.         SbXg.CeHgMeg. 

SbClj-1 : 3 :  S-CgHaMeg  755^  43°      (decomp.) 

SbOla-l  :  2  : 4-CfiH3Me3  56-0  -  4  to  -  5°     „ 

SbBr,-l :  3 :  S-CeHgMes  69-5  38—39 

SbBr^-l  :  2  : 4-C6H3Me3  36 '0  (decomp.)  13  ,, 

The  eutectic  points  and  the  corresponding  compositions  are  as 
follows  : 

System     ...  (1)  CfiHgMeg-SbXa.CeH^Mea.     (2)  2SbX3,C6H3Me3-SbX3. 

f * ^       , ^ s 

M.  p.  of 

Com-       hydro-  Com-      M.  p.  of 

Temp.        position,    carbon.  Temp,  position.     SbX3. 

SbCL-l  :  3 :  S-CgHsMea      -55-6'       126-2         -54-4°  58-5°  0-15           73° 

SbClj-l  :2:4-C«H8Me3      -60-0            8-25        -57-4  51-0  0-27           73 

SbBr3-l :  3 :  S-CgHgMes      -55-2         147*0         -54 '4  69-0  0-42           94 

SbBrg-l  :  2 : 4-CeH8Me3      -58 '8           28-4         -57 '4  —  —            — 
(Tha  composition  is  given  in  mols.  of  hydrocarbon  per  mol.  of  SbXg. ) 

The    transition    points,    SbX3,CgH3Me3-2SbX3,Cj.H,Me3,     are    as 

follows : 

Temp.  Composition. 

SbCl3-l:3:5-C6H3Me3  38°  1-8 

SbClg-l  : 2 : 4-C6H,Me3 -5  183 

SbBr3-l:8:5-(^6H3Me3 29  3-45 

^  SbBfa-l :  2 : 4-CeH3Me3 7  172 

Increase  of  the  number  of  hydrogen  atoms  of  benzene  replaced  by 
alkyl  radicles  does  not  diminish,  but  rather  increases,  the  capability  of 
these  hydrocarbons  to  form  compounds  with  antimony  trichloride  and 
tribromide.  T.  H.  P. 

Electrolytic  Reduction  of  Nitrobenzene.  Ralph  Cuthbert 
Snovvdon  {J.  Physical  Clism.,  1911,  15,  797— 844).— The  author 
endeavoured  to  develop  an  electrolytic  method  of  reducing  nitro- 
benzene which  should  not  require  the  use  of  a  porous  cup  or  a 
platinum  anode. 

Nitrobenzene  was  vigorously  stirred  with  ferrous  chloride  solution 
at  100°  in  a  long  cell  provided  with  iron  electrodes.  The  amount  of 
anode  iron  dissolved  was  largely  in  excess  of  the  electrolytic  equivalent, 
a,nd  dissolution  of  iron  also  occurred  at  the  cathode  in  increasing 
proportion  as  the  current  density  was  lowered.  With  high  current 
•densities  (10  amp./<6/i^),  cathode  corrosion  was   very  small,  and  the 


1 
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yield  attained  95%  of  aniline  on  the  total  iron  dissolved.  Although 
sheet  iron  in  ferrous  chloride  solution  will  not  reduce  nitrobenzene  on 
boiling,  it  was  found  that  under  the  emulsifying  influence  of  rapid 
stirring  the  iron  electrodes  dissolved  equally,  without  electrolytic  aid, 
and  gave  a  78%  yield  of  aniline  calculated  on  the  iron  dissolved,  so 
that  the  commercial  reduction  of  nitrobenzene  by  massive  iron  might 
be  rendered  possible  by  suitable  agitation  to  bring  the  substances 
into  intimate  contact.  The  presence  of  a  dissolved  ferrous  salt  is 
essential  in  the  electrolytic  as  in  the  chemical  reduction.  Ferrous 
chloride  is  apparently  without  action  on  nitrobenzene,  so  that  its 
catalytic  activity  must  be  attributed  to  a  depolarising  influence  on 
the  iron.  In  this  respect  ferrous  chloride  and  acetate  are  more  efficient 
than  the  sulphate  and  benzoate. 

Nitrobenzene  is  reduced  at  100°  by  alkaline  sodium  sulphide,  freshly 
precipitated  ferrous  hydroxide,  and  sodium  arsenite,  but  not  by  alkaline 
potassium  ferrocyanide. 

Sodium  arsenite  gives  60 — 90%  of  azoxybenzene,  5 — 14%  of  aniline, 
and  a  trace  of  azobenzene.  This  is  contrary  to  electrolytic  experience 
where  azobenzene  is  produced  above  and  azoxybenzene  below  90°. 
Alkaline  sodium  sulphide  and  ferrous  hydroxide  give  aniline  and 
small  amounts  of  azobenzene.  The  yield  appears  to  vary  with  the 
order  in  which  the  three  components,  nitrobenzene,  sodium  hydroxide, 
and  reducing  agent,  are  mixed.  E,.  J.  C 

Aromatic  Nitro-derivatives.  Roberto  Ciusa  (Atti  E.  Accad. 
Lincei,  1911,  [v],  20,  ii,  523—524.  Compare  Abstr.,  1911,  i,  931).— 
The  observation  of  Werner  (Abstr.,  1910,  i,  20)  that  trinitro- 
mesitylene  gives  yellow  solutions  in  some  organic  solvents,  although 
it  is  not  dissociated  in  formic  acid  solution,  indicates  that  there  is  no 
connexion  between  the  dissociability  of  the  aromatic  nitro-deriv- 
atives and  their  power  to  form  additive  products.  The  author  now 
finds  that  tetranitromethane  also  is  not  dissociated  in  formic  acid 
solution,  although  it  can  form  additive  products.  R.  V.  S. 

Isomorphous  Mixtures:  the  Systems  Chloronitrobenzenee- 
Bromonitrobenzenes.  Robert  Krbmann  (Zeitsch.  Kryst.  Min.,  1911, 
60,  86;  from  Jahrb.  k.h.  geoL  Reichs.,  1908,  68,  659— 672).— The 
time-cooling  curves  and  the  freezing  curves  of  the  three  systems 
(ortho,  meta^  para)  show  that  the  crystallisation  interval  for  mixtures 
of  the  ortho-series  is  very  small ;  that  of  the  meta-series  is  also  small, 
but  it  is  larger  in  ohe  para-series.  The  fusion  curves  of  the  two  last 
systems  belong  to  Roozeboom's  type  Y.  L.  J.  S. 

l-Bromo-2  : 4 : 6-tri-iodo-3 : 5-dinitrobenzene  and  Some  of  its 
Derivatives.  0.  Loring  Jackson  and  Harold  E.  Bigelow  {Amer, 
Ohem.  J.,  1911,  46,  549—574). — It  has  been  shown  by  Jackson  and 
Robinson  (Abstr.,  1890,  377)  that  1 :3:5-tribromo-4:6-dinitrobenzene 
is  converted  by  ethyl  sodiomalonate  into  ethyl  3-bromo-4 : 6-dinitro- 
phenylmalonate.  It  has  now  been  found  that  when  l-bromo-2:4:6-tri- 
iodo-3  : 5-dinitrobenzene  is  treated  with  ethyl  sodiomalonate  at  the 
ordinary  temperature,  l-bromo-2  :  6-di-iodo-3  :  5-dinitrobenzene  and 
ethyl    ethanetetracarboxylate  are  produced,   whilst  if  the  mixture  is 
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lieated,  ethyl  2-brorao-3-iodo-4  : 6-dinitrophenylmalonate  is  obtained. 
This  shows  that  the  explanation  given  previously  (Jackson  and  Moore, 
Abstr.,  1890,  497;  Jackson,  Abstr.,  1890,  983)  is  not  correct,  but 
that  it  must  bo  assumed  that  ethyl  sodiomalonate  reacts  in  the  enolic 
form,  and  that  the  iodine  atom  and  the  •CflBrr2(N02)2  group  are  added 
at  the  double  bond  with  production  of  the  compound 

C02KfCHI-C(OEt)(ONa)-C^T2Br(N02)2. 
On  acidification,  the  hydrogen  of  the  'OH  group  might  combine  with 
the  substituted  phenyl  group  with  formation  of  the  compounds 
CflHBrl2(N02)2  and  CHI(C02Et)2  ;  the  latter  would  then  react  with 
the  excess  of  ethyl  sodiomalonate  to  produce  ethyl  ethanetetra- 
carV)oxylatP. 

\Bromo-2 -AiQ-tri-iodobenzene,  C^^HgBrl,,  m.  p.  146°,  obtained  by 
treating  a  mixture  of  2:4:  6-tri-iodoaniline,  glacial  acetic  acid,  and 
hydrobromic  acid  with  sodium  nitrite,  crystallises  in  pale  yellow 
needles,  and  when  heated  with  fuming  nitric  acid  is  converted  into 
l-bi'OTno2:4t:Q-tri-iodo'3:5-dinHrohenze7ie,  C^Brl3(N02)2>  m.  p.  292^^, 
which  forms  white  needles.  When  tri-iodoaniline  containing  dark- 
coloured  impurities  was  employed,  the  crude  l-bromo-2  :  4  :  6-tri-iodo- 
benzene  yielded,  on  nitration,  some  1  :  3-dibromo-2'A:6t7'i-iodo-5-nitro- 
benzene,  C^jBrglg'NOg,  m.  p.  about  256°  (decomp.),  which  crystallises  in 
hexagonal  prisms. 

I-Bromo'2  :6-di-iodo-3  :6-dinitrobenzene,  C^^HBrl2(N02)2,  m.  p.  187°, 
crystallises  in  straw-coloured  needles.  Ethyl  2-bromo-3-iodoA  :  6-di- 
nitrophenylmalonate,  CgHBrI(N02)2-CH(C02Et)2,  m.  p.  107°,  forms 
stout,  lemon -yellow  crystals.  A  small  quantity  of  another  compound, 
m.  p.  about  250°  (decomp.),  was  also  isolated  from  the  product  of  the 
reaction  between  ethyl  sodiomalonate  and  l-bromo-2  :  4  :  6-tri-iodo- 
3  : 5 -di nitrobenzene. 

By  the  action  of  sodium  ethoxide  on  l-bromo-2  :  4  :  6-tri-iodo-3  : 5-di- 
nitrobenzene,  3-bromo-2  :  4  :  Q-tri-iodo-b-nifrophenetole, 

CgBrT3(N02)-OEt, 
m.  p.  148°,  is  obtained,  which  crystallises  in  light  pink  needles,  and  is 
reduced  by  zinc  and  acetic  acid  to  m-aminophenol.     3-Bromo-2'A:6-tri- 
iodo-5-nUroani8ole,  CgBrl3(N02)*OMe,  m.  p.   163°,  forms   pale  yellow 
needles. 

When  2-bromo-l  :3:5-tri-iodo  4:6-dinitrobenzene  is  heated  with  zinc 
and  acetic  acid,  5-bromo-77i-phenylenediamine  is  produced,  but  on 
reduction  with  ferrous  hydroxide  it  is  converted  into  \-bromo- 
2  :A  :  Q-tri-iodo-m-phenylenediaminej  C^Brl3(NH2)2,  m.  p.  187°,  which 
forms  stout,  greyish-white  needles,  and  yields  a  ^  hydrochloride, 
decomposing  at  100°. 

Reduction  experiments  have  been  carried  out  with  several  other 
iodo-com pounds.  Zinc  and  acetic  acid  remove  iodine  from  1:3: 5-tri- 
iodo-4  :  6-dinitrobenzene.  2:4:  6-Tri-iodoaniline  is  not  affected  by 
tin  and  hydrochloric  acid,  and  only  very  slightly  by  zinc  and  acetic 
acid.  l-Bromo-2  :  4  : 6-tri-iodobenzene  is  reduced  by  zinc  and  acetic 
acid  with  formation  of  ;?-iodobromobenzene.  These  experiments  show 
t.hat  iodine  is  more  easily  replaced  by  hydrogen  than  is  bromine. 

Sodium  ethoxide  does  not  react  with  2:4: 6-tri'iodobenzene,  and 
only  very  slightly  with  l-bromo-2  : 4  :  6-tri-iodobenzene.  E.  G. 
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Preparation  of  Alkylamines  by  Catalysis.  Paul  Sabatier  and 
Alphonse  Mailhe  (Gompt.  rend.,  1911,  153,  1204 — 1208.  Compare 
Abstr.j  1909,  i,  292;  1911,  ii,  627).— An  extension  of  the  general 
reaction  already  described  to  the  preparation  of  new  amines. 

^soPropyl  alcohol  is  transformed  into  isopropylamine  when  its 
vapour  mixed  with  ammonia  is  passed  over  thorium  dioxide  at  250°  ; 
the  yield  is  20%.  At  higher  temperatures  propylene  is  formed 
together  with  diisopropylamine.  The  reaction  proceeds  with  difficulty 
in  the  case  of  diphenylcarbinol.  At  280°  the  corresponding  amine  is 
obtained,  but  the  chief  product  is  tetraphenylethylene ;  this  substance 
is  easily  obtained  at  .300°  in  absence  of  ammonia. 

cyc^oHexanol  and  also  its  2-,  3-,  and  4-methyl  derivatives  yield  the 
primary  and  secondary  amines  at  290 — 320°.  4:'-Methylcyc\ohexyl- 
aminoA-methylcjclohexane,  (CgHjQMe)2NH,  b.  p.  275°  (decomp.),  forms 
2i  phenylcarhamide,  m.  p.  181°. 

The  following  secondary  amines  were  prepared  by  passing  a  mixture 
of  c?/c/ohexylamine  and  an  alcohol  over  thorium  dioxide  at  320°.  Ethyl- 
aminocyc^ohexane,  CgHu'NHEt.  FropT/laminocjclohexane,  h.  p.  185°; 
the  phenyl  carbamide  has  m.  p.  113°.  \soButylaminocyc\ohexane,  h.  p. 
193°;  the  phenyl  carbamide  has  m.  p.  90°.  iso  A  mylaminocjclohexanSf 
b.  p.  205°  ;  the  phenylcarbamide  has  m.  p.  129°.  Benzylaminocjclo- 
hexane,  b.  p.  195°/80  mm.,  the  phenylcarbamide  has  m.  p.  121°. 

Gyc\oHexylamino-2-methylGyclohexaney  b.  p.  260°  with  slight  decom- 
position ;  the  hydrochloride  has  m.  p.  182°,  and  the  phenylcarbamide, 
m.  p.  140°;  the  d-methyl  derivative,  b.  p.  270°  (decomp.),  forms  a 
hydrochloride,  m.  p.  197°,  and  2i  phenylcarbamide,  m.  p.  191°,  whilst  the 
i-methyl  derivative,  b.  p.  270°,  gives  a  phenylcarbamide,  m.  p.  108°. 
The  yield  of  the  latter  was  20% ;  the  lowest  yield  was  obtained  in  the 
case  of  methylaminocyclohexane.  W.  O.  W. 

Behaviour  of  Nitrosomonoarylcarbamides  towards  Primary 
Amines  and  Phenols.  J.  Haager  {Monatsh,  1911, 32, 1089 — 1102). 
— Nitrosomonoarylcarbamides  condense  in  alcoholic  solution  with 
primary  aromatic  bases  to  diazoamino-compounds,  which  contain  the 
aromatic  nuclei  of  both  components,  and  to  arylcarbamides  which 
contain  the  nuclei  of  the  bases.  Accordingly,  the  rest  of  the  carbamio 
acid,  and  not  the  nitroso-group,is  eliminated  from  the  nitrosocarbamides. 
The  change  is  the  same  when  the  mixture  of  the  components  is  heated. 

Nitrosoarylcarbamides  react  aLso  with  alkaline,  and  with  alcoholic, 
solutions  of  phenols  and  their  derivatives,  with  the  formation  of, 
hydroxyazo-compounds  and  alkaline  salts  of  cyanic  acid,  which 
have  been  formed  by  the  elimination  of  -C0*NH2  from  the  nitroso- 
carbamides. 

Nitrosophenylcarbamide  reacts  with  aniline  to  form  diazoamino- 
benzene  and  phenylcarbamide ;  with  jo-toluidine,  benzenediazoamino- 
toluene,  m.  p.  85°,  and  ;?-tolylcarbamide  are  obtained.  Nitroso-/)-tolyl- 
carbamide  and  aniline  yield  the  same  compounds. 

Nitrosocarbamide  with  phenol  yields  benzeneazophenol ;  with 
resorcinol  it  gives  benzeneazoresorcinol,  m.  p.  161°.  ;?-Nitrosotolyl- 
carbamide  and  resorcinol  give  rise  to  «-tolueneazoresorcinol,  m.  p. 
183—184°.  E.  F.  A. 
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The  Action  of  Phosphorus  Thiochloride  on  Alkaline  1 
Solutions  of  Phenols.  Wilhklm  Autenrieth  (B&r.^  1911,  44,  ( 
3754 — 3755). — The  author  draws  attention  to  the  fact  that  several  of  | 
the  substances  prepared  previously  by  himself  (Abstr.,  1898,  i,  419): 
have  since  heen  described  afresh  with  different  nomenclature  (Ephraim, 
Abstr.,  1911,  i,  284 ;  this  vol.,  i,  26).  D.  F.  T. 

Dinitrophenols.  Fritz  Ullmann  and  Shrirang  M.  Sane  (Ber., 
1911,44,3730—3737.  Compare  Abstr.,  1908,  i,  525;  1909,  i,  21, 
23). — On  warming  4-chloro-2  :  6-dinitrophenol  with  toluenesulphonyl 
chloride  and  diethylaniline,  1  :  A^-dicMoro^ :  6-dinitrobenzene  is  obtained ; 
it  forms  colourless  leaflets,  m.  p.  105°  (corr.).  If,  however,  the  diethyl- 
aniline is  replaced  by  sodium  carbonate  solution,  the  product  is 
4-c/i/oro-2  :  Q-dinitropfienyl  ^^-toluenesvlphonate  ;  this  crystallises  in 
colourless  needles,  m.  p.  127°  (corr.) ;  the  action  of  ammonia  on  a  boil- 
ing xylene  solution  of  this  ester  yields  4-chloro-2  :  6-dinitroaniline 
(compare  Korner,  Abstr.,  1876,  i,  230)  ;  similarly,  the  action  of  aniline 
on  an  alcoholic  solution  of  the  ester  produces  orange-yellow  needles  of 
4:-chloro-2  :  ^-diniirodiplienylamine,  m.  p.  130°,  the  same  substance  being 
obtained  also  from  aniline  and  1  :  4-dichloro-2  :  6-dinitrobenzene.  The 
last-named  substance  also  reacts  with  dimethyl- 
NOg  amine,    yielding      4-chloro-2  : 6-dinitrodimethyl- 

/\_^Tl  /\  aniline  as  orange-yellow  crystals,  m.  p.  111°  (pro- 
^.|  i  n  ~l  I  b*bly  identical  with  that  already  described  by 
^\/~^~\/  Pinnow,  Abstr.,  1899,  i,  203).  By  the  action  of 
the  above-mentioned  dichlorodinitrobenzene  or 
chlorodinitrophenyl  ^?  toluenesulphonate  on  o-aminophenol  there  is 
obtained  2-chloro5-nitrop/uinoxazine  (annexed  formula)  in  violet 
needles,  m.  p.  about  192°. 

1  :  %Dichlm'0-Z  :  5-dinUrobenzene  is  obtained  from  6-chloro-2  :  4- 
dinitrophenol  in  a  similar  manner  to  the  1  : 4-dichloro-ipomeride 
above ;  it  forms  hexagonal,  pale  yellow  tablets,  m.  p.  56°  ;  in  boiling 
alcoholic  solution  with  ammonia  it  yields  yellow  needles  of  2-chloro- 
4  : 6  dinitroaniline  (m.  p.  157°),  and  with  aniline,  brick-red  crystals  of 
2-chlorO'A  :  6-dinitrodiphenylamine.  Heated  in  alcoholic  solution  with 
o-aminophenol,  it  yields  3  : 5-dinitrophenoxazine  (compare  Turpin, 
Trans.,  1891,  69,  722). 

2-Chloro-3  :  5-dinitrotoluene,  m.  p.  63°  (corr.),  is  obtained  by  the 
action  of  toluenesulphonyl  chloride  and  diethylaniline  on  3  : 5-dinitro- 
o-cresol  ;  the  lower  m.  p.  previously  obtained  for  this  substance 
(Nietzki  and  Rehe,  Abstr.,  1893,  i,  15)  was  due  to  impurity.  In  the 
above  procesR,  3 :5dinitro-o-tolyl  p-toliienesulphonate  (colourless  needles, 
m.  p.  167°),  is  obtained  as  a  by-product.  If  the  above  chlorodinitro- 
toluene  is  allowed  to  react  with  o-aminophenol,  2  : 4-dinitro-Q-methyl- 
2' -hydroxy diphenylamine  is  obtained,  which  crystallises  in  reddish- 
brown  tablets,  m.  p.  177°  (corr.),  and  by  treatment  with  dilute  soda 
passes  into  3-nitro-b-methylp1ienoxazine  (brown  needles,  m.  p.  205°  with 
decomp.). 

The  methyl  esters  of  3  :  5-dinitro-2-hydroxybenzoic  acid  and  of 
3  : 5-dinitro-4-hydroxybenzoic  acid  on  treatment  with  toluenesulphonyl 
chloride  and  diethylaniline  give    the    methyl  esters  of  2-chloro-3  : 5- 
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dinitrobenzoic  acid  (compare  Purgotti,  Abstr.,  1902,  i,  777)  and 
4-chloro-3 : 5-dinitrobenzoic  acid  (compare  Ullmann,  Abstr.,  1909, 
i,  475)  respectively.  D.  F.  T. 

The  Action  of  Metals  on  Fused  Picric  4-cid.  J.  Saposhnikoff 
(Zeitsch.  ges.  Schiess.  Sprengstoffwesen,  1911,  6,  183 — 185). — Kast's 
work  is  discussed  (Abstr.,  1911,  i,  852).  The  author  heated  one  gram 
of  various  metals  (in  shavings  or  powder)  with  two  grams  of  picric 
acid  at  125°  ;  the  amount  of  dissolved  metal  was  estimated  and  found, 
with  the  exception  of  tin,  to  be  in  proportion  to  the  equivalent  weights  of 
the  metal.  The  respective  weights  dissolved  by  the  picric  acid  were  : 
tin,  O'OO ;  aluminium,  00488;  iron,  0*153;  copper,  0-1754;  nickel, 
0-1862 ;  zinc,  0-2046,  and  lead,  0*2798  gram.  R  M.  G.  M. 

Electrolytic  Reduction  of  Nitrated  Phenyl  Thiocyanates. 
Fritz  Fighter  and  Theodor  Beck  {Ber.,  1911,  44,  3636—3648).— 
Miiller  has  shown  that  the  reduction  of  o-nitrophenyl,  jo-nitrophenyl, 
and  2  : 4-dinitrophenyl  thiocyanates  by  alcoholic  ammonium  sulphide 
causes  elimination  of  the  thiocyano  group  and  the  formation  of  nitrated 
diphenyl  disulphides,  whilst  their  reduction  by  stannous  chloride 
yields  thiazole  derivatives  {Zeit,  Farh.  Ind.,  1906,  6,  357).  The 
authors  now  show  that  different  products  are  obtained  by  the  electro- 
lytic reduction  of  these  thiocyanates  at  lead  or  copper  cathodes ;  the 
thiocyano-group  is  only  attacked  when  lead  cathodes  are  used.  The 
reduction  of  phenyl  thiocyanate  in  2iV-alcoholic  sulphuric  acid  at 
a  rotating  lead  cathode  and  with  a  current  density  of  0*02  ampere 
per  sq.  cm.  (the  anodic  compartment  contains  a  lead  plate  in 
2ir-sulphuric  acid)  yields  hydrogen  cyanide  and  57*5%  of  phenyl 
mercaptan.  Under  similar  conditions  the  reduction  of  o-nitrophenyl 
thiocyanate  yields  1-aminobenzthiazole,  which  is  probably  produced  by 
the  secondary  interaction  of  the  o-aminophenyl  mercaptan  and  hydrogen 
cyanide  initially  formed.  With  a  copper  cathode  and  a  current 
density  of  0-019  ampere  per  sq.  cm.,  o-nitrophenylthiocyanate  is 
reduced  to  the  sulphate  of  2-amino-5-hydroxyphenyl  thiocyanate, 
C^HgON2S,H2S04,H20,  probably  through  the  intermediate  formation  of  a 
hydroxylamine  derivative.    2- Amino-b-hydroxy phenyl  thiocyanate, 

NH2-C6H3(OH)-SCN, 
m.  p.  121°,  yields  an  N-acetyl  derivative,  m.  p.    206°  (decomp.)   (the 
methyl  ether  of  which  has  m.  p.  81°),  a  diacetyl  derivative,  m.  p.  183°, 
and,  after    diazotisation,   couples    with  )8-naphthol    to   form   an  azo- 
compound,  m.  p.  130°. 

jo-Nitrophenyl  thiocyanate  is  reduced  to  jo-aminophenyl  thiocyanate 
at  a  lead  or  copper  cathode,  but  in  the  latter  case  the  intermediate  pro- 
duct, ^-thiocyanoazoxybenzene,  ON2(CgH4*SCN)2,  m.  p.  170—171°, 
reddish-yellow  leaflets,  can  be  isolated. 

The  electrolytic  reduction  of  2  : 4-dinitrophenyl  thiocyanate,  on 
account  of  its  slight  solubility  and  the  consequent  large  volume 
of  solution,  must  be  effected  with  large  stationary  cathodes  of  lead  or 
copper  foil ;  also  the  solution  (in  alcoholic  sulphuric  acid)  must  be  hot, 
and  a  large  current  density,  0-033—0-038  ampere  per  sq.  cm.,  Diust  be 
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employed.  With  a  lead  cathode,  the  product  is  1  :  A-diarnino-^-hydroxy^ 
bmzthinzole  sidphate,  NH2-CoH2(OH)<^>C-NH2,H2SO^.  the  formi 

tion  of  which  is  readily  explicable  in  view  of  the  course  of  the  redu< 
tion    of    the    o-   and  /^nitrophenyl  thiocyanates.     In    favour   of  thii 
constitution    is    the    fact  that   the   sulphate   yields    a  (iiacetylamint 
derivative,  m.  p.  268°,  which  is  soluble  in  sodium  hydroxide,  and  forma 
l-amino-i-acefylamiiioS-methoxybenzthiazole,    m.     p.     257 — 258°,     witi 
methyl   sulphate  and  sodium  hydroxide.     When  reduced  at  a  coppei 
cathode  and  with  a  current  density  of  0*05 — 006  ampere  per  sq.  cm., 
2  :  4-dinitrophenyl  thiocyanate  yields,  at   fir.-«t  the  sulpfiate  of  i-nitrc 
2-a'niino  -  b  -  hydroxyphenyl    thiocyanate^    SC-H^OgNgSjHgSO^    {diacetyl 
derivative,  Cj^HgO^NgS,  yellow,  microcrystallme  powder),  and  finall; 
the  sulphate  of  2  :  4:-diamino-b-hydroxyp/ienyl  thiocyanate^ 

(^'N-dia^etyl  derivative,  m.  p.  217°;  triacetyl  derivative,  m.  p.  156°). 

C.  S. 


New  Halogen  Compounds   of   the  Normal  Butane  Series 
Julius  von  Braun  and   H.   Deutsch  (Ber.,  1911,  44,   3699—3706^ 
Compare  Braun,  Abstr.,  1911,  i,  610). — Phenoxybubylene,  C^H^'OPh, 
obtained     on     decomposition      of      phenoxybutyltrimethylammoniui 
hydroxide,    OPh*[CH2]4'NMe3'OH,    yields    with    bromine    phenyl-yl 
dihromohutyl  ether,  OPh'C^HyBrg,    which    is   converted    by  hydrogei 
bromide   into  aph-trihromobutane,    CHgBr'CHg'CHBr'CHgBr.      Mag- 
nesium removes   two  atoms  of  bromine,  forming  magnesium  hutylei 
bromide,    MgBr'ICHgJg'CHICHg,  and  this  is    readily   converted   into' 
Ay-pentenoic  acid,  CJHg^CH'CHg'CHg'COgH,  confirming  the  structural 
formula  assigned  to  the  preceding  compounds. 

Phenoxybutylene  unites  with  hydrogen  bromide  to  form  phenyl 
y  hromobutyl  etJier,  OPh-[CH2]2-CHMeBr. 

Phenoxybutylene  is  an  oil,  b.  p.  208— 210°/760  mm.,  94—95°/ 
16  mm. 

Plienyl  yh-dihromohutyl  etiier  is  a  colourless,  odourless  oil,  b.  p. 
191— 194°/13  mm. 

a^h-Trihromohutane  is  a  colourless  liquid  of  pleasant  odour,  b.  p. 
115— 117°/10mm. 

The  magnesium  compound  interacts  with  a  variety  of  substances,  so 
introducing  the  homoallyl  complex,  CH2lCH»CH2*CH2 ;  thus  with 
benzaldehyde,  phenylbutenylcarbinol ,  ()H*CHPh'[CH2]2*CHIOH2,  is 
obtained  as  a  viscid,  colourless  liquid  of  ethereal  odour,  b.  p. 
125°/ 11  mm. 

Phenyl -y-bromobutyl  ether  is  a  colourless,  odourless  oil,  b.  p. 
130 — 131°/9  mm.  After  prolonged  boiling  with  potassium  cyanide, 
the  nitrile  is  obtained  as  a  colourless,  odourless  oil,  b.  p.  156 — 157°/ 
10  mm.,  and  this,  when  boiled  for  ten  hours  with  alcoholic  potassium 
hydroxide,  gives  y-plienoxy-a-m^thylbutyric  acid, 

OPh-CH2-CH2-CHMe-C02H, 
which  separates  in  lustrous,  colourless  crystals,  m.  p.  79°.     The  silver 
salt  is  a  colourless,  caseous  precipitate.  E.  F.  A. 
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Simple  Method  of  Formation  of  Hydroxyhydrindones. 
Karl  Auwers  {Ber.,  1911,  44,  3692—3699.  Compare  Abstr.,  1910, 
i,    629). — On    heating    p-tolyl    a-bromopropionate    with    aluminium 

chloride,  7-hyclroxy-4-methyl-l-hydrindone,  OH-CgHgHe^Q^Z^OHg, 

is  obtained  instead  of  o-bromopropionyl-;o-cresol  as  expected.  The 
structure  of  the  hydrindone  is  established  by  the  facts  that  it  yields  a 
semicarbazone  and  phenylhydrazone  both  soluble  in  alkali,  and 
containing  therefore  a  phenolic  hydroxyl.  The  nucleus  can  be 
benzoylated  and  methylated,  and  this  methyl  derivative  still  forms  a 
semicarbazone. 

In  a  similar  manner,  the  homologous  isomeric  methyl  derivatives 
have  been  obtained  from  the  ^-tolyl  a-bromobutyrate  and  a-bromoiso- 
butyrate.  It  is  characteristic  of  these  oxyhydrindones  that  their  aqueous 
or  alcoholic  solutions  are  coloured  deep  blue  by  ferric  chloride. 

It  is  probable  in  the  above  reaction  that  ;?-cresol  vinyl  ketone^ 
OH'C^HgMe'CO'CHICHgt  is  formed  as  an  intermediate  product. 
The  yield  of  hydroxyhydrindones  is  only  about  50%  of  the  possible  ; 
coumaranone  derivatives  are  also  formed. 

^-Tolyl  a-bromopropionate  forms  colourless,  lustrous  needles,  m.  p. 
33°,  b.  p.  145— I507I8  mm. 

^-HydroxyA-rtiethyl-l-hydrindone  separates  in  flat,  colourless,  lustrous 
needles,  m.  p.  110 — 111°.  The  semicarbazone  crystallises  in  colourless 
needles,  m.  p.  above  280°  ;  the  phenylhydrazone  forms  lustrous,  almost 
colourless,  fatty  needles,  m.  p.  183°.  The  benzylidene  compound  crys- 
tallises in  faintly  yellow-coloured  needles,  m.  p.  129°.  The  benzoate  is 
characterised  by  short,  colourless,  lustrous,  fatty  needles,  m.  p. 
124 — 125°,  and  the  methyl  ether  by  stellate  aggregates  of  slender, 
colourless,  lustrous  needles,  m.  p.  112 — 113°.  This  methyl  ether 
forms  a  semicarbazone,  colourless  needles,  m.  p.  220 — 224°,  and  a 
benzylidene  derivative,  colourless,  lustrous  needles,  m.  p.  185 — 186°. 

^-Tolyl  a-bromoisobutyrate  forms  slender,  colourless  needles,  m.  p. 
39—40°,  b.  p.  152°/18  mm. 

7-IIydroxy-2  :  4:- dimethyl-1 -hydrindone ^   0H*CgH2Me<^p^_^^CHMe, 

crystallises  in  colourless  needles,  m.  p.   53°;  the  benzoyl  derivative 
yields  lustrous,  colourless  needles,  m.  p.  113 — 114°;  the  semicarbazone 
gives  colourless,   glass-like  crystals,  which   gradually  become   citron- 
yellow  on  exposure;  they  become  brown  at  220°,  m.  p.  230 — 232°. 
This  hydrindone  does  not  form  a  benzylidene  compound. 

7-IIydroxy-Z  :  i-dimethyl-l-hydrindone,    OH*CgHgMe<C    pp,    ^CHg, 

separates   in    stunted,   colourless,    lustrous    crystals,    m.    p.    53 — 54°. 
The  semicarbazone  forms  stunted  crystals,  m.  p.  217°;  the  benzylidene 
compound  gives  glass-like,  yellow,  flat  needles,  m.  p.  114°. 
T^-Tolyl  a-bromobutyi^ate  is  an  oil,  b.  p.  160 — 163°/20  mm. 

E.  F.  A. 

Retene.  II.  Alfred  Heiduschka  and  H.  Grimm  {Arch.  Pharm., 
1912,  250,  33—45.  Compare  Abstr.,  1910,  i,  397).— Retenequinone 
reacts    with    organomagnesium    haloids    to    form    dihydroxydialkyl- 
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dihydroretenes,  and  these  were  isolated  in  a  crystalline  condition  in 
the  case  of  the  phenyl,  benzyl,  ;?-tolyl,  naphthyl,  and  methyl 
derivatives,  but  could  not  be  obtained  pure  in  the  case  of  o-tolyl, 
t»-xylyl,  bromocamphor,  ethyl,  or  i-amyl  derivatives.  Experiments 
on  the  reduction  and  dehydration  of  dihydroxydiphenyldihydroretenc 
are  also  recorded. 

DihydroxydiphenyldihydrorBUne,  Cj,f,H2g02,  m.  p.  172°,  obtained  by 
condensing  magnesium  phenyl  bromide  with  retenequinone  in  ether, 
forms  colourless  crystals,  and  is  coloured  red  by  sulphuric  acid, 
yellow  by  fuming  nitric  acid.     Heated  with  acetyl  chloride,  it  yields 

the  corresponding  anhydride^  ^i6^i6'*\Xpu^^»  ^-  P-  ^^^ — 144°,  crys- 
tallising in  clusters  of  needles,  and  giving  when  heated  with  potassium 
hydroxide  in  alcohol,  in  closed  vessels,  an  acid,  which  probably 
corresponds  with  the  product  described  by  Acree  (Abstr.,  1905,  i,  216) 
as  obtained  from  diphenylphenan throne;  its  ethereal  solution  is  coloured 
blue  by  ammoniacal  copper  oxide,  and  then  yields  a  copper  derivative, 
{Q^^^^O^,p\\,  m.  p.  142°,  which  at  125 — 140°  slowly  loses  ammonia 
and  turns  green. 

When  heated  with  zinc  dust,  dihydroxydiphenyldihydroretene  yields 
diphenijb'etene,  m.  p.  200°,  crystallising  in  colourless  needles  from 
alcohol  or  acetone.  Reduction  with  hydriodic  acid  and  phosphorus 
gives  rise  to  diphenylhexahydrwetene  (which  forms  colourless  crystals, 
sinters  at  82°,  and  melts  completely  at  118°),  and  eventually  to 
Liebermann  and  Spiegel's  retenedodecahydride. 

On  bromination  in  carbon  disulphide,  dihydroxydiphenyldihydro- 
retene gives  a  pale  yellow,  finely  granular  powder,  which  on  distillation 
with  zinc  yielded  diphenylretene.  Chlorination  produced  a  similar 
product,  containing  39*5%  chlorine. 

Dihydroxydi-^-tolyldihydroretene,  m.  p.  203°,  obtained  in  a  manner 
analogous  to  that  described  for  the  phenyl  derivative,  forms  glancing, 
colourless  leaflets.  The  anhydride,  m.  p.  152 — 154°,  occurs  in 
colourless,  transparent,  small  tablets.  The  products  of  bromination 
and  chlorination  resemble  those  of  the  lower  homologue.  Dihydroxy- 
dihenzyldihydroretene,  m.  p.  200 — 201°,  forms  stellate  clusters  of  small, 
glancing  needles.  Dihydroxydinaphthyldih'ydroretene,  m.  p.  217 — 218°, 
was  isolated  with  some  difficulty  by  treating  the  crude  product  with 
warm  toluene;  it  yields  an  anhydride,  m.  p.  188°,  which  forms  small 
glancing  crystals  from  acetone  or  alcohol.  Dihydroxydimethyldihydro- 
retene,  m.  p.  166 — 167°,  was  eventually  obtained  in  poor  yield  as  small, 
colourless  crystals,  giving  a  violet-brown  coloration  with  sulphuric 
acid. 

On  chlorination  in  carbon  tetrachloride  with  iodine  as  carrier, 
retene  furnishes  a  viscid  product,  which  on  precipitation  from 
alcohol  with  water  forms  an  amorphous,  colourless  substance, 
CigHi^Clg  [?],  m.  p.  98—100°.  T.  A.  H. 

Influence  of  Sulphur  and  Sulphur-containing  Groups  on 
the  Order  of  Substitution  of  Hydrogen  Atoms  in  Benzene  by 
Bromine.  Edouard  Bouhgeois  and  A.  Abraham  (Eec.  trav.  chim., 
1911,    30,    407—425.      Compare   Abstr.,    1904,    i,    28).— Substances 
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containing  either  of  the  groups  ~SH,  >SIO,  -SO^H,  are  completely 
transformed  by  bromine.  The  authors  have  studied  the  action  of 
bromine  on  aromatic  sulphides  and  disulphides,  sulphones  and 
sulphonic  acids.  With  bromine,  the  sulphides  give  rise  to  dibromides 
of  the  type  SRR'IBr2,  which  show  no  tendency  to  split  up  into  the 
sulphide  and  free  bromine,  but  readily  become  transformed  into 
substitution  products. 

Phenyhnethylsulphoniuvfh  dibromide,  SMePhBrg,  is  obtained  as  a  red, 
crystalline  substance,  m.  p.  87 — 88°,  when  bromine  acts  on  phenyl 
methyl  sulphide  in  carbon  tetrachloride  solution  below  0°  Above  this 
temperature  it  gives  off  hydrogen  bromide,  and  is  transformed  into 
i^-bromophenyl  7nethyl  sulphide,  m.  p.  37 — 37*5°.  This,  when  oxidised 
by  potassium  permanganate  in  acetic  acid  solution,  yields  the  corre- 
sponding sulphone,  m.  p.  102'5 — 103°,  which  with  phosphorus 
pentachloride  gives  jt?-chlorobromobenzene.  The  sulphide  can  also 
be  obtained  by  the  action  of  methyl  iodide  on  the  sodium  salt  of 
j9-bromothiophenol. 

Diphenylsulphonium,  dihromide,  ^^h^v^,  is  obtained  by  a  similar 
reaction  to  the  above  as  a  red,  crystalline  precipitate,  which  still 
more  readily  passes  into  the  corresponding  p-bromophenyl  sulphide. 

Phenyl  disulphide  when  dissolved  in  bromine  yields  jp-dibromophenyl 
disulphide  (compare  Hiibner  and  Alsberg,  Annalen,  1870,  156,  328). 

Phenyl  methyl  sulphone  is  not  attacked  by  bromine  unless  a 
catalyst,  such  as  ferric  chloride,  is  employed,  in  which  case  there  is 
produced  y^-bromophenylmethylsulphone,  identical  with  that  obtained 
by  the  oxidation  of  the  corresponding  sulphide  with  potassium 
peroaanganate  {loc.  cit.). 

In  all  the  above  cases,  the  bromine  atom  enters  the  para-position  to 
the  sulphur-containing  group,  whilst,  in  the  case  of  the  sulphonic 
acids,  the  group  -SO3H  directs  the  bromine  to  the  meta-position. 

W.  G. 

Oxonium  Compounds.  George  L.  Stadnikoff  {J.  Russ.  Phys. 
Chem.  Soc,  1911,43,  1244— 1257).— According  to  Nef's  theory,  the 
first  stage  of  the  interaction  of  an  alkyl  halide  with  alcoholic  alkali 
hydroxide  consists  of  the  dissociation  of  the  alkyl  halide  into  halogen 
hydracid,  which  is  neutralised  by  the  alkali,  and  the  methylene  residue 
li'CH!,  which  either  combines  with  the  alcohol,  forming  a  simple 
ether,  or  undergoes  isomeric  change  into  an  olefine.  The  fact  that 
tert.-hutyl  iodide,  which  is  incapable  of  methylene  dissociation,  gives 
no  ether  when  treated  with  alcoholic  alkali  hydroxide,  is  regarded  as 
confirmation  of  Nef's  theory.  The  author  finds  that  this  evidence 
is  fallacious,  since  tertiary  alkyl  halides,  such  as  tert.-smiyl  bromide, 
do  give  ethers  under  the  above  conditions,  although  the  yield  is  very 
small;  also  ieri.-butyl  iodide  yields  an  appreciable  amount  of  ether 
if  treated  with  the  alcoholic  alkali  in  a  sealed  tube.  Another 
observation  which  is  not  in  agreement  with  Nef's  theory  is  that 
triphenylmethyl  chloride  reacts  with  alcohols,  giving  ethers  in 
theoretical  yields. 

The  most  obvious  method  of  explaining  these  reactions  is  to 
assume  that  the  alkyl  halogen  compound,   RX,  dissociates  into  alkyl 
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and  halogen,  which  then  combine  with  the  alcohol,  forming  an  oxonium 
compound,  K'lIIOlRX.  The  latter  may  then  decompose  in  two  ways, 
giving  (1)  K'-O-R  +  HX  or  (2)  11'H:0:HX4-  an  olefine.  These 
reactions  would  hence  be  closely  analogous  to  those  between  alkyl 
halides  and  amines  (see  this  vol.,  i,  116). 

Owing  to  the  doubt  which  exists  concerning  the  intermediate 
formation  of  oxonium  compounds  in  such  reactions  as  the  above 
and  in  the  Grignard  reaction,  the  author  has  studied  the  following 
reactions. 

(1)  The  action  of  propyl  iodide  on  triphenylmeth\l  ethyl  ether  in 
presence  of  magnesium.  Here  the  first  stage  of  the  reaction  con- 
sists in  the  formation  of  the  oxonium  compound,  CPhg'OEtlPrI, 
which  then  decomposes,  giving  triphenylmethyi  iodide  and  ethyl  propyl 
ether. 

(2)  With  the  same  ether  as  in  (1),  zsobutyl  iodide  in  presence  of 
magnesium  combines  to  form  an  oxonium  derivative,  which  is 
subsequently  resolved  into  triphenylmethyi  iodide  and  ethyl  isobutyl 
ether. 

(3)  Diphenylmethyl  propyl  ether  and  isobutyl  iodide  react  in 
presence  of  magnesium,  giving  the  oxonium  compound, 

CHPh2-0PrI-C^Hj), 
which   decomposes   in    three  ways,    giving    (a)  CHPhgl  +  C^Hf^'OPr ; 
(6)  C4Hc,T+CHPh2-OPr;  and  (c)  C3H7l-hCHPh2-0-C4H9(?). 

Diplienyhiiethyl  propyl  ether,  GHPhg'OPr,  prepared  by  the  inter- 
action of  diphenylbromomethane  and  propyl  alcohol  in  presence  of 
potassium  hydroxide,  is  a  colourless,  mobile  liquid,  b.  p.  161°/ 11  mm. 

T.  H.  P. 

Some  Chlorine  Derivatives  of  Cholesterol.  Stephan  Minovici 
and  Bella  Hausknecht  (Biochein.  Zeitsch.,  1912,  38,  46 — 52).—^ 
When  cholesterol  in  alcoholic  solution  is  treated  with  chlorine  gas, 
two  substances  are  formed ;  one,  04011,72^3^^^2  ^^  CJ42^72^3^^^2»  ^^ 
soluble  in  alcohol  and  contains  water  of  crystallisation,  m.  p.  125°, 
and  when  anhydrous,  m.  p.  130°;  the  other,  O^gHjQ^OgClg,  m.  p.  195° 
(precipitated  from  ethereal  solution  by  alcohol),  is  insoluble  in  alcohol. 
The  formation  of  the  former  substance  can  be  explained  on  the  assump- 
tion that  two  molecules  of  cholesterol  combine  to  form  an  ether,  from 
which  by  the  chlorinating  and  oxidising  action  of  the  chlorine,  two 
vinyl  and  two  wobutyl  groups  are  eliminated  and  replaced  by  hydroxyl 
and  chlorine.  By  the  action  of  hydrogen  chloride  and  hydrogen 
peroxide,  a  third  chlorine  derivative,  CggH^yOCl,  was  obtained  ;  it 
forms  slender  needles  containing  water  of  crystallisation,  m.  p.  123°. 

S.  B.  S. 

Preparation  of  Arylpolymethylenechloro  -  compounds. 
Emanuel  Merck  (D.R.-P.  238959). — When  benzo-c-chloroamylamide, 
CgH5'CO'NH'[OH2]501  is  heated  with  aluminium  chloride  in  benzene 
solution  and  the  mixture  subsequently  treated  with  steam,  it  yields 
benzo-i-pJienylamylamide,  CgH.'CO'!NH*[CH2]5*Ph,  a  yellow  oil,  b.  p. 
273 — 275°/15    mm.,    which    on    hydrolysis    furnishes    €-phenylamyl- 
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amine,  NH2-[CH2]5Ph,  b.  p.  131715  mm.,  picrate,  m.  p.  152—153°, 
and  platinic/doride,  m.  p.  220°. 

i-Ghloroamylhenzene,  obtained  by  heating  the  foregoing  benzophenyl- 
amylamide  with  phosphorus  pentachloride,  has  an  unpleasant  odour 
andb.  p.  134718  mm. 

Benzo  -  Z  -  phenylhutylamide,  glistening  needles,  m.  p.  83-5°,  is 
analogously  prepared  from  benzochlorobutylamide  with  phosphorus 
pentachloride ;  it  furnishes  8-chlorobutylbenzene,  CgH5'[CH2]4Cl,  b.  p. 
122—123717  mm.  F.  M.  G.  M. 

Preparation  of  Derivatives  of  o-Thiolbenzoic  Acid.  Badische  : 
Anilin-  &  Soda-Fabrik  (D.R.-P.  237773).— When  dichloroethylene 
(1  mol.)  reacts  with  an  alcoholic  solution  of  a  thiolbenzoic  acid  (2  mols.), 
it  yields  acetylftisthiolbenzoic  acids  (ftwmethinethiolbenzoic  acids)  of 
the  general  formula  COgH'-H'S-CHICHIS-R-COgR',  where  R  is  a 
benzene  or  naphthalene  residue,  and  R'  a  metal,  aryl,  or  alkyl  group. 
The  preparation  of  acetyleneftisthiolbenzoic  acid  is  described. 

F.  M.  G.  M. 

Products  Formed  by  the  Action  of  Heat  on  jo-Sulphamido- 
benzoic  Acid.  W.  B.  Stoddard  {Amer.  Cheni.  J.,  1912,  47,  1—20). 
— Remsen  and  Muckenfuss  (Abstr.,  1896,  i,  481)  found  that  when 
;?-sulphamidobenzoic  acid  is  heated  at  220°  for  eight  hours,  there  are 
formed  jo-sulphobenzoic  acid,  ammonium  hydrogen  jt?-sulphobenzoate,  an 
"  infusible  diamide  of  jo-sulphobenzoic  acid,"  and  "  iso-j9-sulphamido- 
benzoic  acid." 

When  the  "  infusible  diamide  "  is  heated  with  phosphorus  penta- 
chloride at  194 — 197°,  jo-chlorobenzonitrile  is  produced.  An  attempt 
was  made  to  remove  one  of  the  nitrogen  atoms,  whilst  leaving  the 
other,  by  heating  the  compound  with  hydrochloric  acid,  but  without 
success.  It  was  also  found  that  the  desired  result  could  not  be  attained 
by  diazotisation  or  by  heating  with  sodium  carbonate  solution.  When 
a  current  of  steam  was  passed  through  a  mixture  of  the  diamide  and 
magnesium  hydroxide,  ammonia  was  liberated,  and  a  rnagnesium  salt 
was  obtained  of  an  acid,  isomeric  with  ^-sulphamidobenzoic  acid,  but 
entirely  different  from  '^  wo-/>-sulphamidobenzoic  acid."  The  corre- 
sponding potassium  salt  reacts  readily  with  phosphorus  pentachloride, 
but  the  infusible  diamide  is  not  thereby  regenerated.  These  facts 
indicate  that  the  nitrogen  atoms  of  the  infusible  diamide  are  both 
attached  to  carbon,  and  that  the  acid  isomeric  with  jt?-sulphamido- 
benzoic  acid  is  probably  jo-carbamidobenzenesulphonic  acid. 

When  Remsen  and  Muckenfuss*  "  iso-jo-sulphamidobenzoic  acid  "  is 
heated  in  a  sealed  tube  with  concentrated  hydrochloric  acid  at  100°, 
the  infusible  diamide  is  produced.  If  the  acid  is  heated  in  a  sealed 
tube  with  water  at  220°,  a  small  quantity  of  a  substance  is  produced 
which  crystallises  in  thin  plates.  Analyses  of  the  barium  and  sodium, 
salts  of  **  zso-jD-sulphamidobenzoic  acid  "  have  shown  that  this  acid  is 
not  isomeric  with  jo-sulphamidobenzoic  acid,  but  has  the  composition 

of  an  anhydride  of  the  latter,  CqH4<C^^  >NH.    Determinations  have 
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been  made  of  the  el©ctric;al  conductivity  of  solutions  of  both  these 
acidn. 

It  is  suggested  that  the  action  of  heat  on  jt7-suIpbamidobenzoie  acid 
may  be  represented  by  the  equation  : 

4COsH-CeH^-S02-NH2  =  C6H^<^^'>(NH2)2  +  COaH-C^H^-SOgH  + 
C02H-C6H,-S02-ONH,  +  C,H,<s^NH.  ^  ^ 

Bornylene  from  /3-Iodohydrobornylenecarboxylic  [/8-Iodo- 
oaraphanecarboxylic]  Acid  :  Dibromobornylenecarboxylic  [a^- 
Dibromocamphanecarboxylic]  Acid  and  Dihydrobornylene- 
carboxylic  [or^/io-Camphanecarboxylic]  Acid.  Julius  Bredt 
and  W.  HiLBiNG  (J.  pr.  Chem.y  1911,  [ii],  84,  778— 786.  Compare 
Abstr.,  1910,  i,  498). — p-Iodocamphanecarboxylic  acid, 

prepared  by  the  action  of  hydrogen  iodide  on  a  glacial  acetic  acid 
solution  of  bornylenecarboxylic  acid,  crystallises  in  needles,  m.  p. 
129 — 130°.  It  dissolves  in  hot  aqueous  sodium  carbonate,  yielding  a 
crystalline  sodium  salt,  together  with  the  hydroxy-acid,  CjjHjgOg,  pre- 
viously described  (loc.  cit.).  When  heated  with  strong  aqueous  sodium 
hydroxide,  the  sodium  salt  yields  bornylene,  which  has  [aj^  —  2368° 
in  toluene,  and  [a]^  -  23*94°  in  benzene.  A  glacial  acetic  acid  solu- 
tion of  bornylene,  when  heated  at  70°  with  sulphuric  acid,  yields  a 
bornyl  acetate,  b.  p.  103 — 104°/14  mm.,  which,  on  hydrolysis,  furnishes 
a  borneol  of  m.  p.  175—178° 

OTJr'CO  IT 
aB-I)ibromocamphanecarboxylic    acid,    CsH,.<^i  ^    ,   obtained 

by  the  addition  of  bromine  to  bornylenecarboxylic  acid  in  carbon 
tetrachloride  solution,  and  purified  by  means  of  the  sodium  salt, 
crystallises  in  needles,  m.  p.  159 — 160°. 

or^Ao-Camphanecar  boxy  lie  acid  (loc.  cit.),  prepared  by  reducing  ^-iodo- 

camphanecarboxylic  acid,  yields  a  chloride,  b.  p.   114 — 115°/14  mm., 

and  an  amide,  m.  p.  166 — 167°,  which  is  con- 

CHg'CH — CH-NHg    verted     by    the    Hofmann     reaction     into    an 

L^     I  awwW  of  the  annexed  formula.   Improvements  in 


CMog 


the  preparation  of  bornylenecarboxylic  acid  are 
CHg'CMe'CHg  also  described. 

Ethyl  bornylenecarboxylate,  obtained  as  a  by- 
product in  crystallising  the  anhydride  from  alcohol,  has  b.  p. 
121— 122°/16  mm.  F.  B. 

Electrolytic  Reduction  of  Camphononic  Acid  to  cis  trans- 
Camphonolic  Acid  :  Camphonololactone.  Julius  Bredt  [and,  in 
part,  with  Wilhelm  Lund  and  August  Amann]  (J.pr.  Chem.,  1911,  [ii], 
84,  786 — 799). — When  subjected  to  electrolytic  reduction,  camphon- 
onic acid  yields  a  mixture  of  two  stereoisomeric  camphonolic  acids, 
0H-CH-GMe2^^„    ^^  ^ 
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which  may  be  separated  by  distillation,  whereby  the  cis-cam phenolic 

acid  is  converted  into  the  corresponding  lactone,  whilst 

^^2  Y         (       the  cis-trans-isomeride  distils  unchanged. 

CMog  cis-Camphonololactone    (annexed  formula)   has   m.  p. 

CHg-CMe-CO  160-161°,  b.  p.  239-2°,  [a]}J-16-2°  in  alcohol. 

cis-Camphonolic  acid  is  obtained  by  the  addition  of 
the  calculated  amount  of  cold  dilute  hydrochloric  acid  to  it^  barium 
salt,  which  is  prepared  by  the  action  of  barium  hydroxide  on  the 
preceding  lactone.  It  has  [ajo  -  33*4°  in  alcohol,  and  a  varying  m.  p. 
according  to  the  rapidity  of  heating ;  when  rapidly  heated,  it  has 
m.  p.  197—198°. 

The  isomeric  cis-tv?ins-ca7nphonolic  acid  has  m.  p.  249 — 250°. 

y-BromocamphonaniG  acid,   i       ^">CMe*C02H,     obtained    by 

Cllg        C/xi2 
the  action  of  saturated  aqueous  hydrobromic  acid  on  the  m-lactone,  has 
m.  p.    146 — 147°,  and  when  treated  with  aqueous  sodium   carbonate 
is  reconverted  into  the  lactone. 

Both  cis-ira^is-camphononic  acid  and  cis-camphonololactone  are 
oxidised  by  concentrated  nitric  acid  to  camphoronic  acid. 

Improvements  in  the  method  of  preparing  camphononic  acid 
(Lapworth  and  Lenton,  Trans.,  1901,  79,  1287)  are  also  described. 

F.  B. 

Resolution  of  Mandelic  Acid  into  its  Active  Components 
by  means  of  Phenylethylamine.  Lennart  Smith  {J.  pr.  Chem,, 
1911,  [ii],  84,  743 — 744). — The  resolution  of  r-mandelic  acid  has  been 
accomplished  by  crytetallising  the  Z-)8-phenylethylamine  salt  from 
water,  the  salt  of  the  rf-acid  being  the  less  soluble.  The  pure  cZ-acid 
is  obtained  from  the  mandelic  acid,  recovered  from  the  mother  liquor, 
by  crystallisation  with  cZ-phenylethylamine.  F.  B. 

Atrolactio     [a-Hydroxy-a-phenylpropionic]     Acid.      Lennart 

8MiTH(y.;}r.(7/iem.,  1911, [ii], 84,731 — 743). — The  tirst  part  of  this  paper 
contains  an  account  of  a  large  number  of  experiments  on  the  formation 
of  aeetophenonecyanohydrin,  and  the  hydrolysis  of  the  latter  compound 
to  atrolactic  acid.  This  is  followed  by  a  description  of  the  resolution 
of  the  acid  into  its  optically  active  components,  and  of  its  behaviour 
towards  hydrochloric  acid. 

In  the  preparation  of  atrolactic  acid  by  Spiegel's  method  (Abstr., 
1881,  277;  compare  Staudinger  and  Buzicka,  Abstr.,  1911,  i,  462), 
better  yields  are  obtained  by  replacing  the  hydrochloric  acid  by 
glacial  acetic  acid. 

Atrolactic  [a-hydroxy-a-phenylpropionic]  acid  crystallises  with  ^HgO, 
and  the  potassium^  sodium,  and  magnesium  salts  with  2H2O ;  the 
strontium  salt,  Sr(C9  £1903)2,41120,  and  calcium  salt,  CaH2(C9H()03)4, 
m.  p.  216°  (decomp.),  are  also  described  ;  the  affinity  constant 
^=0-0341. 

The  resolution  of  the  acid  into  its  optically  active  component  is 
accomplished  by  crystallisation  of  its  salt  with  ^;8-phenylethylamine,  the 
salt  of  the  tZ-acid  being  the  less  soluble  (compare  McKenzie  and  Clough, 
^VOL.  cil.   1  i 
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TranB.,  1910,  07,  1016).  The  pure  lucid  is  obtained  by  crystallising 
the  acid  recovered  from  the  mother  liquors  with  rZ-plienylethylamino. 
The  \  p/ienyUthylamive  salts  of  both  ihed-  and  the  /-acids  were  analysed. 
The  barium,  BsiX^t^lA^O,  calcium,  CaXg.SjH^O,  and  potassium, 
KX,2H20,  salts  of  the  active  acids  are  also  described  (X  =  C^HgOg). 

Hydratropic  acid  is  readily  obtained  from  atrolactic  acid  by  heating 
it  with  concentrated  hydrochloric  acid  for  three-quarters  of  an  hour 
on  the  water-bath,  and  reducing  the  product  with  sodium  amalgam. 
When  heated  with  concentrated  hydrochloric  acid  for  four  hours  at 
130 — 135°,  atrolactic  acid  yields  )S-chloro-a-phenylpropionic  acid 
together  with  a-  and  ^-isoatropic  acids.  By  heating  tropic  acid  at 
170 — 180°,  it  is  converted  into  atropic  acid,  which  is  accompanied  by 
small  quantities  of  a-  and  ^-i«oatropic  acids. 

From  these  experiments  the  conclusion  is  drawn  that  the  action  of 
hydrochloric  acid  on  atrolactic  acid  yields  successively  atropic,  )8-cbloro- 
a-phenylpropionic,  and  woatropic  acids.  F.  B. 

a-Phenyl-a-ethylglycollic  Acid.  Lennart  Smith  (/.  pr.  Ghe^n. 
1911,  [ii],  84,  744— 745).  —  a-Phenyl-a-ethylgly collie  [a-hydroxy- 
a-phenylbutyric]  acid  is  best  prepared  by  the  addition  of  glacial  acetic 
acid  to  a  mixture  of  potassium  cyanide  and  propiophenone,  and 
hydrolysis  of  the  nitrile  thus  obtained  by  means  of  hydrogen  chloride 
in  ethereal  solution,  the  resulting  amide  being  finally  hydrolysed  by 
aqueous  sodium  hydroxide.  It  crystallises  in  needles,  m.  p.  132° 
(corr.)  (compare  Grignard,  Abstr.,  1903,  i,  32),  and  is  resolved  into  its 
optically  active  components  by  crystallisation  of  the  rf-j8-phenylethyl- 
amine  salt,  l-a- Uydroxy-a-plienylbutyric  amd  has,  in  aqueous  solution, 
[a]!,' -14°  F.  B. 

Ethyl  Anisoylacetates.  Andre  Wahl  and  C.  Silberzweig 
{Bull.  Soc.  chim.,  1912,  [iv],  11,  25—34.  Compare  Abstr.,  1908,  i, 
647;  1910,  i,  263). — Ethyl  m-  and  j9-methoxy ben zoylacetates  have  been 
prepared  by  condensing  ethyl  acetate  with  ethyl  m-  and  p-methoxy- 
benzoates  in  presence  of  sodium.  The  corresponding  oriAo-compound 
has  already  been  prepared  by  Tahara  (Abstr.,  1892,  844). 

£tkyl  p-anisoylacetate,  OMe'CgH^'CO-CHg'COgEt,  is  a  pale  yellow 
liquid,  b.  p.  180 — 190°/10 — 12  mm.,  decomposing  partly  into 
jt?-anisoyldehydracetic  acid.  It  yields  a  green  copper  salt,  (C^^^u^d-i^^^ 
m.  p.  210°,  and  a  miroso- derivative,  ra.  p.  113 — 114°. 

Ethyl  m-methoxyhemoylactlate  also  decomposes  very  readily  on  dis- 
tillation. It  yields  a  green  copper  salt,  m.  p.  168 — 169°,  and  a  nitroso- 
derivative,  m.  p.  94°.  W.  G. 

Preparation  of  Halogenated  2-Anthraquinonylaininobenzoic 
Acids.  Fritz  Ullmann  (D.R.-P.  238106.  Compare  Abstr.,  1906,  i, 
426,  953  ;  1910,  i,  270). — 4:-Bromo-2-a7ithraquino7iylaminobenzoic  acid, 
Cj4H702*NH*CgH3Br*C(>2H,  a  violet  powder,  which  does  not  fuse  at 
300°,  is  obtained  by  heating  1-chloroanthraquinone  (24*2  parts)  with 
4-bromoanthranilic  acid  (22  parts),  potassium  acetate  (20  parts),  copper 
acetate  (1  part),  and  copper  powder  (1  part)  at  160°  in  amyl-alcoholi 
solution.  F.  M.  G.  M 
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Fagaramide,  a  New  Nitrogenous  Substance  from  the  Root- 
bark  of  Fagara  xanthoxyloides.  Hermann  Thoms  and  F.  Thumen 
{Ber.,  1911,44,  3717 — 3730). — The  root-bark  of  Fagara  xanthoxyloides 
contains  a  nitrogenous  substance,  Ci^H^^OgN,  crystallising  from 
alcohol  in  well-formed  crystals,  m.  p.  119 — 120°.  Thirty  grams  were 
obtained  from  40  kilos,  of  the  drug.  The  compound  tQvxnQdi  fagaramide 
is  identified  as  the  isobuti/lamide  of  jyiperonylacrylic  acid, 
CH2:02:CeH3-CH:CH-CO-NH-CH2-CHMe2. 
On  prolot'ged  boiling  with  50%  alcoholic  potassium  hydroxide,  it  is 
decomposed  into  isobutylamine  and  piperonylacrylic  acid. 

Fagaramide  is  prepared  synthetically  by  condensing  piperonyl- 
acrylic chloride  and  isobutylamine  in  ethereal  solution.  In  a  similar 
manner,  the  isomerides  are  prepared,  namely,  the  normal,  secondary, 
and  tertiary  butylamides  of  piperonylacrylic  acid.  All  four  isomerides 
form  characteristic,  crystalline  dibromo-derivatives. 

Fagaramide  reacts  neutral,  and  does  not  form  salts ;  it  belongs  to 
the  same  group  as  piperine. 

All  four  isomerides  have  the  same  physiological  action,  namely, 
narcotic  on  cold-blooded  animals,  but  practically  none  on  warm-blooded 
animals. 

Fagaramide  is  obtained  by  extraction  with  benzene.  The  dibromide, 
Cj^H^^OgNBr^,  forms  slender,  colourless  needles,  m.  p.  154 — 155°. 

On  oxidation  of  fagaramide,  piperonal  and  piperonylic  acid,  m.  p. 
230°  (not  227-5—228°),  are  obtained.  Piperonylacrylic  acid  has  m.  p. 
242°  (not  238°  or  232—234°  as  stated  in  the  literature).  isoButyl- 
amine  hydrochloride  has  m.  p.  177—178°  (not  160°). 

Piperonylacrylic  chloride,  CH202lCgH3'CHICH'COCl,  is  conveniently 
prepared  by  the  action  of  thionyl  chloride  on  the  acid. 

Piperonylacryl-n-butylamidey 

ch202:c,,H3-ch:ch-co-nh-[ch2],-gh3, 

forms  very  minute  crystals,  m.  p.  85 — 86°.     The  dibromide  separates 
in  small,  colourless  needles,  m.  p.  134 — 135°  (decomp.). 

Fiperonylacryl-sec.-butylamide, 

CHaOglCeHg-CHICH-CO-NH-CHMeEt, 
yields   colourless  needles,  m.  p.   161 — 162°;  the  dibrornide  has  m.  p. 
164— 165°  (decomp.). 

Piperonylacryl-tevt.-butylamide,CH^O^:C(.R^'CK:OIi.'CO-l<lR'CMe^, 
forms  strongly  refractive,  pale  yellow  prisms,  which  are  colourless 
when  powdered,  m.  p.  138 — 139°  ;  the  dibromide  crystallises  in  slender, 
colourless  needles,  m.  p.  182—183°  (decomp.).  E.  F.  A. 

Aminosulphones  and  Allied  Oompounde,  Siegmund  Gabriel 
and  James  Cgi.man  {Ber.,  1911,  44,  3628— 3636).— The  analogous 
behaviour  of  ketones  and  sulphones  in  many  reactions  led  the  authors 
to  hope  that  y-  and  8-aminosulphones  might  yield  heterocyclic  bases, 
just  as  y-  and  8-amino-ketones  yield  pyrrolines  and  tetrahydropyridines 
respectively.  This  expectation  has  not  been  fulfilled,  but  the  work 
has  led  to  the  production  of  the  following  substances. 

When    warmed    with    phosphorus    pentachloride,    phthalyltaurine 

yields  pht/udyltauryl  chloride,  C^.H4<^^>N-C2H^-S02C1,  m.  p.   160°. 

i  2 
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This  Kubstance  is  very  Ktable  to  hoi  water,  does  not  react  with  benzene 
and  aluminium  chloride,  but  ia  converted  into  the  imthyl  ester, 

C6H,<co>N-02H,.S03Me, 

m.  p.  103 — 104°,  by  methyl-alcoholic  sodium  methoxide. 
Phenyl  ^-phthalimidoeUiyl  aulphone^ 

C8H,<^^N-CH2-CH2-S02Ph, 

m.  p.  185 — 185'6°,  obtained  from  benzenesulphinic  acid,  alcoholic 
8odium  ethoxide,  and  /8-bromoethylphthalimide  at  100°,  yields,  by 
hydrolysis  by  acetic  acid  and  hydrochloric  acids  at  140°,  pJi^nyl- 
p-aminoethylsulphoiie  hydrochloride,  NHg'CH^'CHg'SOgPhjHCl,  m.  p. 
165 — 155*5°,  glistening  needles.  Phenyl-y-phtlialinddopropylsulpJione, 
m.  p.  126°,  and  phenyl 'y-aminojwopylsulphonn  hydrochloride,  m.  p. 
222°  are  obtained  by  similar  methods  from  y-iodopropylphthalimide. 
Phenyl  mercaptan  and  /8-broraoethylphthalimide  react  with  boiling 
alcoholic    potassium    hydroxide    to     form    phenyl   ^-phtJialimidoethyl 

sulphide,  C6H4<^^N-CH2-CH2-SPh,  m.  p.  59—60°,  long  needles, 

by  the  hydrolysis  of  which  phenyl  p-arninoethyl  sulphide  hydrocJdoride, 
NH2-CH2-CH2-SPh,HCl,  m.  p.  160—161°,  is  obtained. 

)8-Phthalimidoethyl  mercaptan  is  converted  by  warm  nitric  acid, 
D  1'2,  into  ^'phthalimidoethyldisulphoxide, 

f  CgH^\^Q/*N*CH2*CH2  J2S2O2, 

m.  p.  155 — 156°,  which  reacts  in  benzene  with  aluminium  chloride 
on  the  water-bath  to  form,  after  treating  the  product  with  hydro- 
chloric acid,  ^phthalimidoethylsulphinic  acid, 

C,H,<^^>N-CH2-CH2-S02H, 

m.  p.  149 — 149-5°  (decomp.),  glistening,  white  leaflets.  This  acid, 
which  is  also  obtained  by  reducing  the  disulphoxide  or  phthalyltauryl 
chloride  by  zinc  dust  and  96%  alcohol,  is  decomposed  by  boiling  20% 
hydrochloric  acid,  yielding  phthalic  acid,  taurine,  and  ^-phthalimido- 
ethyldisulphoxide.  C.  S. 

Action  of  a- Hydroxy i«obutyronitrile  on  the  Nitrile  Ester 
of  Iminodi-phenylacetic  Acid.  George  L.  Stadnikoff  {J.  Russ. 
Phys.  Cfiem.  Soc,  1911,  43,  1235— 1244).— It  has  been  previously 
suggested  (Abstr.,  1909,  i,  771,  772;  1910,  i,  825)  by  the  author 
that  in  the  action  of  a-hydroxypropionitrile  on  the  nitrile  esters  of 
propionyliminocyc^oheptanecarboxylic  and  iminodi-phenylacetic  acids, 
an  intermediate,  unstable  compound  of  the  ammonium  hydroxide  type 
is  formed,  this  then  undergoing  decomposition  into  other  hydroxy- 
nitriles  and  nitrile  asters  of  imino-acids.  Such  intermediate  forma- 
tion of  ammonium  hydroxide  compounds  is  assumed  also  (1)  in  the 
formation  of  amines  and  amino-,  imino-,  and  nitrilo-acids  by  the 
action  of  hydroxy-nitriles  on  either  ammonia  or  its  derivatives ; 
(2)  in  the  interaction  of  alkyl  halides  or  halogen  derivatives  of  acids 
with  ammonia  or  its  organic  derivatives,  and  in  a  number  of  other 
reactions. 
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Most  of  the  reactions  represented  in  this  way  are  explained  equally 
well  by  Nef's  "  methylene- dissociation "  j  thus  the  interaction  of 
the  nitrile  ester  of  iminodi-phenylacetic  acid  and  a-hydroxypropio- 
nitrile  may  be  regarded  as  occurring  in  the  following  stages  :  (1)  the 
hydroxynitrile  dissociates  into  methylene  derivative  and  water  : 
CH3-CH(0H)-CN  =  CH3-C(CN):  +  H^O  ;  (2)  water  and  the  nitrile 
ester  give  the  ammonium  hydroxide  compound, 

CN-CHPh-NH2(OH)-CHPh-C02Et ; 
(3)  the  ethylidenecyanogen  combines  with  the  ammonium  hydroxide 
compound,  giving  the  nitrile  ester  of  a  nitrilo-acid, 

CN-CHPh-NH(0H)(CHMe-CN)-CHPh-C02Et, 
which  then  decomposes    into  derivatives  of   an    imino-acid  of  lower 
molecular  weight  and  mandelonitrile. 

In  order  to  arrive  at  a  decision  between  these  two  explanations, 
the  author  has  investigated  the  action  of  a-hydroxy«sobutyronitrile, 
which  is  incapable  of  methylene  dissociation  on  the  nitrile  ester  of 
iminodi-phenylacetic  acid.  The  result  confirms  the  author's  view 
of  these  reactions,  the  product  of  the  reaction  being  anhydronitrilo- 
diisobutyricphenylacetic  acid, 

C02H.CHPh.N<^5JvCO>(^, 

which  is  formed  as  follows:  CN-CHPh'NH-CHPh-COgEt  + 
OH-CMe^-CN  =  CN-CHPh-NH(OH)(CMe2-CN)-CHPh-C02Et  = 
OH-CHPh-CN  +  CN-CMe.-NH-CHPh-COgEt ;  the  latter  + 
OH-CMeg-CN  =  CN-CMe2-NH(bH)(CMe2-CN)-CHPh-C02Et  =  HgO  + 
CN-CMe2-N(CMe2-CN)-CHPh-C02Et.  This  nitrile  ester  then  under- 
goes hydrolysis  to  the  substituted  triacetic  acid,  which  is  subsequently 
transformed  into  the  corresponding  anhydride. 

Anhydronitrilodiisohutyricphenylacetic  acid,  CigHjgOgN  (see  above), 
crystallises  from  aqueous  alcohol  in  silky  needles,  m.  p.  180 — 181° 
(slowly  heated  in  sealed  capillary).  As  would  be  expected  from  the 
fact  that  iminodicarboxylic  acids  are  rendered  neutral  to  phenol- 
phthalein  by  one  equivalent  of  alkali  hydroxide,  two  equivalents 
of  the  latter  are  sufficient  to  neutralise  this  anhydride.         T.  H.  P. 

Photochemical  Behaviour  of  Nitroterephthalaldehyde. 
Hermann  Suida  (J.  pr.  Ghem.,  1911,  [ii],  84,  827— 830).— The  author 
finds  that  nitroterephthalaldehyde  is  very  sensitive  to  light.  A  cold 
xylene  solution  of  the  aldehyde  on  exposure  to  direct  sunlight  rapidly 
becomes  turbid,  and  deposits  a  yellow  solid  consisting  of  2-nitroso- 
i-aldehydohenzoic  acid,  CHO*CgH3(NO)'C02H.  The  acid  slowly  chars 
at  250 — 300°,  but  when  placed  in  a  bath  at  300°  instantly  melts  with 
decomposition.  It  dissolves  in  alkalis  and  alkaline  carbonates,  yield- 
ing yellowish-green  solutions.  Its  solution  in  concentrated  sulphuric 
acid  develops  with  a  trace  of  phenol  an  emerald-green  coloration. 

Details  of  a  lecture  experiment  illustrating  the  photochemical 
transformation  of  the  aldehyde  are  given.  F.  B. 

Angeli- Rimini  Reaction  of  the  Aldehydes.  Angelo  Angeli 
{Atti  R.  Accad.  Lincei,  1911,  [v],  20,  ii,  445—449.  Compare 
Balbiano,  Abstr.,  1911,  i,  987). — The  author  has  prepared  Wallach's 
ketone,  OMe'CgH^-CHg-COMe,  and  Balbiano's  product  from  anethole 
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glycol,  and  finds  that  they  are  identical,  and  do  not  ^ive  tlie  Anpeli- 
Kiiuini  reaction  when  it  is  carried  out  as  originally  described.  The 
reaction,  however,  is  given  by  these  substances  when  an  excess  of 
alkali  is  employed.  This  explains  Balbiano's  results.  It  is  advisable 
to  add  the  calculated  quantity  of  alkali  in  small  portions  (compare 
Angeli  and  Castellana,  Abstr.,  1909,  i,  392),  and  in  the  qualitative 
test,  it  is  better  to  use  the  sodium  salt  of  Piloiy's  acid.  Deoxy benzoin, 
benzoin,  benzil,  and  dibenzyl  ketone  behave  similarly,  giving  the 
reaction  only  when  an  excess  of  alkali  is  employed.  R.  V.  S. 

o  Hydroxyacetophenone,  5  Chloro-o-hydroxyacetophenone, 
and  Certain  Chlorocbalkones  and  Chloroflavones.  Franz 
KuNCKELL  [with  Albert  FCrstenberg]  {Ber.,  1911,  44,  3654 — 3656. 
Compare  Abstr.,  1901,  i,  213). — The  authors  describe  the  preparation 
of  o-hydroxyacetophenone  from  5-acetylamino-2-hydroxyacetophenone, 
and  ol"  bio-dichloro -^-hydroxyacetophenone  (m.  p.  64°)  from  o-chloro- 
5-amino-2-hydroxyacetophenone.  The  corresponding  w-chloro-b-bromo- 
1 -hydroxyacetophenone  has  m.  p.  68°. 

5-Chloro-2-hydroxyacetophenone  condenses  with  benzaldehyde  in  the 
presence  of  sodium  hydroxide  to  form  b-chloro-2-hydroxychalkone,  m.  p. 
108°,  which  readily  combines  with  bromine  to  form  a  dihi'omide  of 
m.  p.  185°.  H.  W. 

Cbalkone  and  Hydrochalkones.  Guido  Bargellini  and  Leda 
BiNi  {Gazzetta,  1911,  41,  ii,  435 — 445). — Hydrochalkones  may  be 
prepared  convenient^ly  by  reducing  chalkones  with  hydrogen  in  the 
presence  of  platinum -black.  In  this  way,  from  an  ethereal  solution 
of  2-hydroxychalkone,  2-hydroxydihydrochalkone  was  obtained  ;  the 
product  is  best  purified  by  conversion  into  the  seonicarbazone, 
CigHj^OgNg,  which  forms  white  needles,  m.  p.  174 — 175°  (softening  at 
170°). 

The  reduction  of  4-methoxychalkone  with  zinc  dust  and  acetic  acid 
yielded  a  substance  (probably  a  diketonic  condensation  product), 
CggHjjoO^,  which  crystallises  in  colourless  needles,  m.  p.  224 — 225°. 
When  4-methoxychalkone  in  ethereal  solutionis  reduced  with  hydrogen 
iu  presence  of  platinum-black,  A:-inethoxydihydrochalkone,  ^i6^i6^2'  ^^ 
obtained  ;  it  crystallises  in  colourless  needles,  m.  p.  59 — 60°  (softening 
at  55°),  and  it  gives  a  yellow  coloration  with  concentrated  sulphuric 
acid.  The  semicarbazone,  Cj^HjgOgNg,  forms  colourless  needles,  m.  p. 
118—120°. 

3  : 4-Dimethyleneoxychalkone,  when  reduced  with  zinc  and  acetic 
acid,  yields  a  substance,  CggHg^O^j,  which  crystallises  in  colourless 
needles,  and  is  solid  at  260°.  When  the  reduction  is  effected  with 
hydrogen  in  the  presence  of  platinum-black,  3  :  A:-dimethyleneoxydi- 
hydrochalkone,  CjgHj^Og,  is  produced ;  it  crystallises  in  colourless 
needles,  m.  p.  39 — 40°  (softening  at  35°),  and  gives  a  red  coloration 
with  concentrated  sulphuric  acid.  The  semicarbazone,  Cj^Hj-^OgNg, 
forms  colourless  needles,  m.  p.  153 — 154°.  K.  V.  H. 

Preparation  of  Benzoylaminohydroxyanthraquinones. 
Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  238468). — 
When  1  :5-dibenzoyldiaminoanthraquinones  are  oxidised  with   either 
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raanganese  dioxide,  a  persulphate  or  a  perchlorate,  a  hydroxy-group  is 
introduced  into  either  position  4  or  8. 

]  :  5-DibenzoyldiamiDoanthraquiuone  (10  parts)  dissolved  in 
100  parts  of  sulphuric  acid  (10%  SO3)  was  slowly  treated  at  5 — 10°  with 
manganese  dioxide  (3*5  parts),  maintained  below  15°  with  continual 
stirring  during  two  hours,  and  the  ^-hydroxy-!  :  b-dibenzoyldiamino- 
anthraquinone  subsequently  isolated  by  known  methods. 

A:-Chloro-^-hydroxy-\  :  ^-dihenzoyldiaminoanthraquinone  was  prepared 
in  a  similar  manner  with  potassium  persulphate  from  4  chloro-1  : 5- 
dibenzoyldiaminoanthraquinone,  whilst  2-chloro-l  :  5-dibenzoyldiamino- 
anthraquinone  furnished  2-chloro-4:(8)-hydroxy-l  :  6-dibenzoyldiamino- 
anthraquinone.  F.  M.  G.  M. 

Preparation  of  Dianthraquinonyl-  or  Polyanthraquinonyl 
carbamides.  Farbwerke  vorm.  Meister,  Lucius  &  Bruning  (D.R.-P 
238550,  238551,  238552,  and  238553.  Compare  Abstr.,  1911,  i,  469, 
655,  995). — Tiae  preparation  of  dianthraquinonylcarbamides  has 
previously  been  described,  and  the  reaction  has  now  been  extended 
to  the  case  of  heteronuclear  /S^'-diaminoanthraquinones. 

These  compounds,  orange-yellow  powders,  are  obtained  by  the 
action  of  j^^'-anthraquinonylenedicarhoxyl  chlorides  (obtained  from 
2  :  6-  or  2  :  7-diaminoanthraquinones  with  excess  ef  carbonyl  chloride) 
on  amino-  or  diamino-antiiraquinones. 

The  second  and  third  patents  state  that  /8^'-dianthraquinonyl- 
carbamide  can  be  readily  prepared  by  heating  ^-aminoanthraquinone 
at  170°  with  carbamide  or  ethyl  urethane,  either  with  or  without 
solvent,  until  evolution  of  ammonia  (and  in  the  latter  case,  alcohol) 
ceases.  The  fourth  patent  deals  with  the  employment  of  substituted 
aryl-  or  diaryl-carbamides,  and  describes  ip-tolyl-2-anthraquinonyl- 
carbamide,  yellow  crystals,  obtained  by  the  prolonged  boiling  of 
p-toluidine  with  2  : 2'-dianthraquinonylcarbamide.  F.  M.  G.  M. 

[Preparation  of  Anthracene  Derivatives.]  Badische  Anilin- 
&  Soda-Fabrik  (D.R.-P.  238980). — It  is  now  found  that  the  compounds 
previously  described  (Abstr.,  1907,  i,  226)  can  be  prepared  from 
1  :  r-dianthraquinonyl-2  : 2'-dialdehyde  by  reduction  with  either  an 
alkaline  solution  of  sodium  hyposulphite  or  with  zinc  in  concentrated 
sulphuric  acid  solution.  F.  M.  G.  M. 

Decomposition  of  Alkylidenehydrazines :  Conversion  of 
lonone  and  i//-Ionone  into  the  Corresponding  Hydrocarbons, 
C,3H22.  NicoLAi  M.  KijxVER  {J.  Rus8.  Phya.  Chem.  Soc,  1911,  43, 
1398 — 1402). — The  decomposition  of  iononehydrazone  in  presence  of 
potassium  hydroxide  is  an  exothermic  reaction,  and  gives  rise  to  a-ionane, 

CHEt:CH-CH<^^^Lp^>CH2,  which  is  a  colourless  liquid  with  a 

faint  odour  of  turpentine,  b.  p.  220— 22r/747  mm.,  J)f  0-8530, 
Wd  1*4784.  It  readily  oxidises  in  the  air,  combines  with  4  atoms  of 
bromine,  and  in  acetic  anhydride  solution  gives  a  raspberry-red 
coloration  with  a  drop  of  sulphuric  acid.  It  shows  the  normal 
molecular  refraction,  whereas  the  similar  hydrocarbon  corresponding 
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with  /?-ionone  should  exhibit  considerable  exaltation,  owing  to  the 
presence  of  conjugated  double  bonds. 

if^-lonane,  GHKt:CH-CH2-CMe:CH-CH3-CH:CMe2(?),  obtained  in  a 
similar  manner  from  i/^-ionone,  is  a  colourless,  faintly-smelling  liquid, 
b.  p.  224—2257751  mm.,  D^  0-8151,  ?io  1'4725;  it  rapidly  turns 
yellow  in  contact  with  the  air,  unites  with  6  atoms  of  bromine,  and 
is  converted  into  o-ionane  when  its  acetic  acid  solution  is  boiled  with 
a  small  quantity  of  sulphuric  acid.  The  formula  given  above  is  of 
doubtful  accuracy,  as  the  hydrocarbon  does  not  exhibit  optical 
exaltation.  T.  H.  P. 

Crystalline  Form  and  Optical  Characters  of  Pinocampheol 
Methyl  Xanthate.  N.  I.  Surgunoff  {Zeitsch.  Kryst.  Min.^  1911, 
60,  62—63;  from  Bull.  Soc.  Nat.  Moscow,  1907,  543— 551).— The 
crystals  of  pinocampheol  methyl  xanthate  (Tschugaeff,  Abstr.,  1908, 
i.  93)  are  orthorhombic  with  a  :6  :c  =  l-3747  :  1  :  09787.        L.  J.  S. 

Constituents  of  Essential  Oils.  The  Constitution  of  the 
Active  Caryophyllenes ;  Transformation  of  the  Active 
Caryophyllenee  into  Monocyclic  Derivatives.  Friedrich  W. 
Semmler  and  Erwin  W.  Mayer  (^er.,  1911,44,  3657— 3679).— The 
authors  have  subjected  caryophyllene  to  the  action  of  ozone,  and 
studied  the  decomposition  products  of  the  ozonide  so  formed.  They 
consider  that  crude  caryophyllene  is  composed  chiefly  of  three  caryo- 
phyllenes, namely,  Deussen's  inactive  a-earyophyllene  and  two  active 
caryophyllenes,  which  they  name  <erp.-caryophyllene  and  Zim. -caryo- 
phyllene, and  to  which  they  assign  the  respective  provisional 
formulae  : 

CMe  CH  CMe  CH, 
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Commercial  caryophyllene,  when  dissolved  in  ethyl  chloride  and 
subjected  to  the  action  of  ozone,  yields  a  soluble  ozonide,  Ci5H240g, 
together  with  a  small  quantity  of  an  insoluble  ozonide,  which  probably 
contains  seven  or  eight  atoms  of  oxygen.  When  the  soluble  ozonide 
is  heated  in  glacial  acetic  acid  solution,  it  yields  carbon  dioxide  and 
formaldehyde,  together  with  a  mixture  of  acidic  and  neutral  products. 
From  the  acidic  products  a  keto-acid,  Cj^HjgOg,  a  diketo-acid, 
^14^22^4'  ^^^  *^  2iQ\d,  CgHj^Og,  were  isolated. 

The  ^to-acid,  Cj^HjgOg,  is  a  pale  yellow,  mobile  oil  of  b.  p. 
183—187711-5  mm.,  D^o  1-040,  a*  4-44°,  n^  1-4677.  Its  silver  salt 
was  analysed.  The  methyl  ester  has  b.  p.  139 — 142°/15*6  mm., 
D20  0-9913,  w^  1-4527,  a^  -f  42°.  The  8emicarhazone  has  m.  p.  183°. 
When  oxidised  with  nitric  acid,  the  ketoacid  yields  dimethylsuccinic 
acid  and  dibasic  caryophyllenic  acid,  CgHj^O^.  The  latter  forms  a  non- 
crystalline syrup  of  b.  p.  215— 218°/9  mm.,  222— 225°/13  mm.     It  is 
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remarkably  stable  towards  nitric  acid.  The  silveo'  and  copper  salts 
were  prepared.  The  methyl  ester  has  b.  p.  127 — 13P/11  mm., 
D20  10456,  n^  1-4462,  a^  +44°.  When  boiled  with  acetic  anhydride, 
caryophyllenic  acid  yields  an  anhydride  of  b.  p.  152 — 158°/10  mm., 
D20  11399,  n'^  1-4755,  4"  -  28°.  Similar  products  were  obtained 
when  the  keto-acid  was  oxidised  by  bromine  in  alkaline  solution. 
Oxidation  with  permanganate  also  gave  caryophyllenic  acid,  to  which 

the  formula  CH2\pTT/p/^  ^rxZ^CIMeg  is  assigned. 

The  diketo-Sicid,  C^^H^fi^,  is  a  viscous,  yellow  oil  of  b.  p.  229—232°/ 
11-5  mm.,  D20  1-0830,  <  1-4804,  a'l?  +41°.  Its  silver  salt  begins  to 
darken  at  130°,  and  has  m.  p.  about  !;145°.  Its  methyl  ester  has  b.  p. 
184— 188°/12  mm.,  D^o  1-047,  ag*  +  38°,  7ij,  1-4680.  With  semi- 
carbazide  hydrochloride  it  gives  no  product  of  definite  m.  p.  When 
oxidised  with  nitric  acid,  it  yields  succinic  acid  and  caryophyllenic  acid. 
On  treat  merit  with  bromine  in  alkaline  solution,  it  yields  caryophyllenic 
acid,  together  with  a  mixture  of  acidvts  of  high  boiling  point. 

The  acid,  C8Hi402,has  b.  p.  120— 128°/9  mm.,  D2o  0-9827,  n,,  1-4457, 
[aji)  +  17°,  and  is  monobasic.  Its  inethyl  ester  has  b.  p.  64 — 68°/ 
9  mm.,  D20  0-922,  [a\^  +  20°,  n^  1-4316.     Its  amide  melts  at  96°. 

From  the  neutral  portion  (see  above),  a  ketone,  CjQlIjgO,  a  probable 
keto-aldehyde,  Cj^HjgOg,  a  diketone,  CjgHgoOg,  and  a  deketo-aldehyde, 
C^^HggOg,  were  isolated. 

The  ketone,  CjQHjgO,  is  a  mobile,  pale  green  liquid  of  b.  p.  73 — 76°/ 
11-5  mm.  It  has  D20  0-8823,  <  1-4387,  a,y  -  7°.  Its  semicarbazone 
has  m.  p.  176°.  When  reduced  by  sodium  amalgam  it  yields  an 
alcohol,  C10H20O,  b.  p.  87— 89°/ll-5  mm.,  D20  0-8707,  <  1-4507, 
[a]o  -  6°.  This,  on  treatment  with  phosphorus  pentachloride,  passes 
into  the  corresponding  chloride  (b.  p.  70— 73°/10  mm.,  D2o  0-882), 
fc  which,  when  heated  with  quinoline,  yields  the  hydrocarbon,  Cj^^Hig. 
The  latter  has  b.  p.  50— 54°/ll-5  mm.,  D2«  0-812,  <  1-4410,  aS  -6°. 
When  oxidised  by  bromine  in  alkaline  solution,  the  ketone  yields 
carbon  tetrabromide,  together  with  a  monobasic  acid,  OgHjgOg,  b.  p. 
131— 133°/13-5  mm.,  D23  0*9773,  <  1-4500,  4°  -7°,  the  silver  salt 
of  which  had  m.  p.  219°,  after  darkening  at  about  160°.  The  methyl 
ester  has  b.  p.  86— 89°/15  mm.,  D23  0-9208,  y4°  1-4360,  a^  -5-5°. 
The  amide  has  m.  p.  114°.  On  oxidation  with  nitric  acid,  the  ketone 
yields  an  acid,  O^^^fi^,  b.  p.  119— 122°/12  mm.,  D20  0972,  <  1-4457, 
a^  +7-5°.  This  yielded  a  methyl  ester  of  b.  p.  69— 73°/15  mm., 
D20  0-9359,  n^  1-4307,  a?,"  +22°,  and  an  amide,  m.  p.  115—116°.  The 
formation  of  ihese  compounds  is  represented  by  the  scheme  on  p.  122. 

The  diketone,  CjgHgoOg,  after  treatment  with  permanganate  to 
destroy  any  aldehyde  present,  is  a  colourless,  mobile  oil,  b.  p. 
137— 142°/9  mm.,  D20  0-9600,  n'^  1-4677,  a'^  +34°  The  b.  p.  was 
unaltered  by  a  second  treatment  with  permanganate,  whilst  the  follow- 
ing values  were  found  for  the  remaining  constants  :  D20  0-9598, 
n^  1-4622,  ttu  +39°.  Its  semicarbazone  had  m.  p.  219°.  On  oxidation 
with  nitric  acid,  the  diketone  yields  dimethylsuccinic  acid  and  caryo- 
phyllenic acid.  Oxidation  with  bromine  in  alkaline  solution  leads  to 
the  same  products. 

The  diketo- aldehyde,  Cj^HggOg,  is   a  viscous,  yellowish-green  oil   of 
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b.  p.  181— 184°/13  mm.,  D20  1-0280,  <  14774,  a?,"  -25°.  Jt  doc8 
not  yield  a  uniform  semicarbazone.  When  oxidiged  with  perman- 
ganate, it  yields  the  acid  Cj^HgjO^  (see  abovd).  Nitric  acid  converts  it 
into  succinic  acid  and  caryophyllenic  acid. 
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Deussen's  caryophyllene  was  converted  into  caryophyllene  dihydro- 
chloride,  which,  on  treatment  with  methyl-alcoholic  potassium  hydroxide, 
yielded  the  previously-described  "  recovered "  dextrorotatory  caryo- 
phyllene (Abstr.,  1911,  i,  73).  An  attempt  to  transform  this,  through 
the  nitrosite,  into  Deussen's  Isevorotatory  caryophenyllene  was 
unsuccessful. 

Reduction  of  the  blue  nitrosite  (Deussen,  Abstr.,  1907,  i,  945)  led 
to  the  formation  of  a  substance,  C^^HgrN,  which  is  probably  an  amine. 
It  has  b.  p.  148 -15071a  mm.,  D20  0'9297,  a??  -Hl3°,  <  1-5030. 

H.  W. 

New  Philippine  Essential  Oils.  Benjamin  T.  Brooks  (Philippine 
J.  ^ci.,  1911,  6,  333—351.  Compare  Abstr.,  1911,  i,  1000).— The 
essential  oil  from  the  flowers  of  AficheHa  longifolia  contains  linalool, 
eu^enol  methyl  ether,  and  methylbutyric  and  acetic  acids,  and  a  very 
small  percentage  of  thymol. 

The  leave*;  of  Toddcdia  asiatica  (L.)  {T.  Aculeaia  Pers.,  Kurz)  yield 
0*08%  of  an  essential  oil,  which  gave  the  following  constants:  n^  1'4620, 
D^  09059.  The  oil  is  largely  linalool,  but  also  contains  a  white, 
crystalline,  camphor-like  compound,  m.  p.  96*5 — 97°,  which  is  very 
unstable. 

The  leaves  of  Clausena  anisvmi  olens  yield  1*20%  of  an  essential  oil 
with  the  following  constants:  ri^\-b2^b  D^  0-963,  ester  number  3-6. 
It  contains  chavicol  methyl  ether  to  the  extent  of  93%. 

About  02%  of  an  es.sential  oil  with  D^*  0  850  is  obtainable  from  the 
leaves  of  Limnophila  sp. 

Orange-peel  oils  were  also  examined,  the  naranjita  variety  giving 
a  much   greater  yield  than  the  cajel.      The  two  oils   resemble  one 
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anoMer  very  closely,  the  former  having  constants:  vt^  14700, 
[af^  90-85°,  ester  number  8-0;  the  latter,  <«  1-4675,  B'^  0-8390, 
ester  number  8-5. 

The  leaves  of  Citrus  decumana  yield  1*7%  of  an  essential  oil,  with 
constants:  <  1-4644,  D^^  0-8700,  [a^i?  22-90°  ester  number  10.  It 
contains  dipentene  and  linalool  and  a  trace  of  an  aldehyde. 

The  oil  from  the  leaves  of  Citrus  hystrix  has  the  following  constants  : 
<  1-4650,  D^2  0-9150,  [a]?,'' -10-50°,  ester  number  50-2.  W.  G. 

The  Essential  Oil  of  Seseli  bocconi.  Luigi  Francesconi  and 
E.  Sernagiotto  (Atti  R.  Accad.  Lincei,  1911,  [v],  20,  ii,  481 — 486). — 
The  essential  oil  of  this  plant  has  been  obtained  by  distilling  it  in 
steam.  By  fractional  distillation  of  the  oil  a  number  of  fractions 
were  isolated,  of  which  the  more  volatile  consist  of  terpenes,  Z-pinene 
and  y8-phellandrene  having  been  identified.  The  oil  also  contains 
compounds  with  carbonyl  g^roups  (probably  aldehydes),  and  ethers 
and  alcohols  are  also  present.  R.  V.  S. 

Chemistry  of  Caoutchouc.  III.  Theory  of  Vulcanisation.  II. 
David  Spence  [with  J.  H.  Scott]  {Zeitsch.  Chem.  Ind.  Kolloide,  1911,  9, 
300—306.  Compare  Spence  and  Scott,  Abstr.,  1911,  i,  657).— Further 
experiments  have  been  made  on  the  extraction  of  sulphur  from 
vulcanised  caoutchouc  by  treatment  for  measured  time  intervals  with 
equal  successive  quantities  of  boiling  acetone.  These  show  that 
equilibrium  between  the  adsorbed  sulphur  and  that  in  the  acetone  solu- 
tion is  rapidly  attained,  and  this  fact  is  regarded  as  favourable  to  the 
interpretation  which  has  already  been  given  to  the  exponential  form 
of  the  extraction  curves.  From  two  series  of  observations  made  with 
the  same  mixture  of  para-caoutchouc  and  sulphur  which  had  been 
subjected  to  the  vulcanising  process  for  different  periods  of  time,  it 
it  is  found  that  the  proportion  of  chemically  combined  sulphur 
increases  with  the  period  of  vulcanisation,  and  that  the  initial  portions 
of  the  extraction  curves,  corresponding  with  the  removal  of  the  free 
sulphur,  are  also  different  in  the  two  cases.  When  a  non-vulcanised 
mixture  of  caoutchouc  and  sulphur  is  similarly  extract(3d  with  boiling 
acetone,  the  form  of  the  extraction  curve  obtained  is  quite  different. 
The  removal  of  the  sulphur  from  the  unvulcanij-ed  mixture  is,  how- 
ever, also  a  slow  process  by  reason  of  the  inclusion  of  the  free  sulphur 
in  the  jelly-like  mass  which  the  non-vulcanised  caoutchouc  foims  in 
contact  with  the  boiling  acetone. 

An  extraction  experiment  with  ebonite  gave  an  extraction  curve 
differing  from  those  obtained  with  samples  of  vulcanised  caoutchouc, 
but  in  this  case,  also^  there  appears  to  be  a  considerable  amount  of 
sulphur  which  is  present  in  the  chemically  combined  form. 

H.  M.  D. 

Brazilian  Copal.  Stanislaus  Machenbaum  {Arch.  Pharm.,  1912, 
250,  6  — 12). — The  copal  was  red  to  yellow  in  colour,  and  was  in  small 
pieces,  showing  a  thin,  weathered  layer.  It  sintered  at  127°,  melted 
completely  at  160°,  and  had  the  following  percentage   solubilities   in 


i.    124  ABSTRACTS   OF   OHEMICAL   PAPERS. 

the  8olveDtA  named  :  alcohol  76,  acetone  80,  alcohol  and  ether  92, 
light  petroleum  20.  The  copal  jjave  the  following  constants :  acid 
numbers  (a)  direct  123*2,  (6)  indirect  128*5  ;  saponification  numbers 
(a)  cold  136*2,  (b)  hot  144*2. 

An  ethereal  extract  of  the  resin  was  shaken  with  ammonium 
carbonate  solution,  which  (1)  extracted  two  acids,  of  which  one,  brazil- 
copcUic  acidy  C24H^oOg,  m.  p.  170 — 175°,  yielded  a  lead  salt  insoluble 
in  alcohol,  and  (2)  precipitated  a  mixture  of  two  acids,  of  which  one, 
m.  p.  195 — 200°,  gave  a  lead  salt  insoluble  in  alcohol.  Sodium 
carbonate  solution  then  extracted  from  the  ethereal  solution  two  acids, 
of  which  hrazilcopalolic  acid,  CjgHggOg,  m.  p.  95 — 100°,  gave  an 
insoluble  lead  salt.  The  residual  ethereal  solution  yielded  nothing  to 
potassium  hydroxide  solution,  but  on  steam  distillation  furnished  a 
volatile  oil,  boiling  chiefly  at  '245 — 255°,  and  a  residue  of  a-brazil- 
copaloresen,  as  a  brownish -yellow,  viscid  mass. 

The  portion  of  the  copal  insoluble  in  ether  was  dissolved  in  a  mixture 
of  alcohol  and  ether,  and  extracted  with  potassium  hydroxide  solution, 
which  removed  a  mixture  of  resin  acids.  These  were  dissolved  in 
alcohol,  precipitated  as  lead  salts  by  lead  acetate,  regenerated,  and 
separated  into  two  portions  by  treatment  with  cold  alcohol  :  the  soluble 
portion  is  a-brazilcopalinic  acid,  CigHg^Og,  m.  p.  180 — 185°.  The  solution 
after  extraction  with  potassium  hydroxide  contained  (3-brazilcopaloresen 
and  a  little  volatile  oil.  All  the  substances  described  are  amorphous. 
The  acids  give  phytosterol-like  reactions,  and  their  acid  numbers  are 
recorded.  T.  A.  H. 

Columbia  Copal.  Stanislaus  Machenbaum  (Arch.  Pharm.,  1912, 
250,  13 — 19). — The  copal  was  in  large  pieces,  and  had  a  slight 
turpentine-like  odour.  It  sintered  at  120°,  melted  completely  at  155°, 
and  had  the  following  percentage  solubilities  :  ether  56,  alcohol  78, 
alcohol  and  ether  90,  light  petroleum  18.  Its  constants  were  as 
follows:  acid  numbers  (a)  direct  105,  (i)  indirect  106*1,  saponifica- 
tion numbers  (a)  cold  106*8,  (i)  hot  110*6.  An  ethereal  extract  of 
the  resin  was  extracted  with  (1)  ammonium  carbonate  solution  and  (2) 
sodium  carbonate  solution.  In  each  case  a  mixture  of  two  resin  acids 
was  extracted,  and  was  separated  into  its  components  by  solution  in 
alcohol  and  precipitation  by  lead  acetate.  The  acid  giving  an  insoluble 
lead  salt  alone  was  examined  in  each  case,  the  other  being  viscid  and 
intractable.  As  in  the  case  of  Brazilian  copal  (preceding  abstract), 
ammonium  carbonate  precipitated  two  resin  acids  from  the  ethereal 
extract ;  of  these,  the  one  giving  an  insoluble  lead  salt  had  m.  p. 
170 — 175°.  That  extracted  by  ammonium  carbonate  is  Columbia- 
copalic  acid,  C22H4QO3,  m.  p.  145 — 150°.  The  acid  subsequently 
removed  by  sodium  carbonate  is  columbiacopalolic  acid,  C22H40^2' 
m.  p.  90°. 

The  residual  ethereal  extract  contained  volatile  oil,  boiling  chiefly 
at  210 — 220°,  and  brown,  viscid  a-columbiacopaloresen.  The  portion 
of  the  crude  copal  insoluble  in  ether  was  dissolved  in  a  mixture  of 
alcohol  and  ether,  and  extracted  with  potassium  hydroxide  solution, 
which  removed  a-columbiacopalinic  acid,  CJ4H24O2,  m.  p.  180 — 185°, 
soluble  in  cold  alcohol,  and  ^-columbiacopalinic  acid,  CgHgoOg,  m.  p. 
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190°,  soluble  in  hot  alcohol.     P-Golumbiacopaloresen  remained  in  the 
solution. 

All  the  products  mentioned  are  amorphous.  The  acid  numbers 
and  phytosterol-like  reactions  of  the  resin  acids  are  recorded. 

T.  A.  H. 

So-called  Chicle  Gum.  J.  E.  Quintus  Bosz  and  N.  H.  Cohen 
(Arch.  Pharin.,  1912,  260,  52— 62).— Tschirch  and  Schereschewski's 
work  on  this  material  (Abstr.,  1905,  i,  685)  has  been  repeated,  and  it 
is  shown  that  their  a-chiclalban  is  a-amyrin  acetate,  their  ^-chiclalban 
is  a  mixture  of  esters  of  lupeol  and  j8-amyrin,  their  y-chiclalban  con- 
tains as  its  principal  constituent  a  substance,  CggH^jgO,  Cg^Hj^^O,  or 
CggHjjgO,  m.  p.  68°,  which  on  admixture  with  Hesse's  /5-cerotinone 
melts  at  66—68°,  and  is  possibly  identical  with  that  substance  (Abstr., 
1893,  i,  57).  Chiclafluavil  is  a  mixture  of  all  the  substances  mentioned 
above.  On  steam  distillation,  chicle  "  gum"  yielded  a  minute  quantity 
of  an  alkaline  distillate  with  an  odour  of  amines,  and  on  hydrolysis  by 
alkalis  furnished  acetic,  hexoic,  and  cinnamic  acids.  The  portion  of 
the  **gum"  insoluble  in  acetone  is  brittle,  and  has  none  of  the 
properties  of  caoutchouc,  so  that  the  properties  of  chicle  "  gum," 
which  render  it  suitable  for  '*  chewing  gum  "  manufacture,  do  not 
depend  on  the  presence  of  caoutchouc-like  substances.  T.  A.  H. 

Occurrence  of  Chitin.  Edmund  0.  von  Lippmann  {Ber.,  1911, 
44,  3716 — 3717). — A  colourless,  thin,  tough  skin,  forming  a  light 
grey,  amorphous  powder  when  dry,  which  collected  on  the  surface  of 
some  waste  liquors  in  a  sugar  factory  which  had  been  set  aside  for 
several  months,  is  shown  to  be  composed  of  chitin  produced  by 
bacterial  action.  E.  F.  A. 

Lutein  from  Yolk  of  Egg.  Richard  Willstatter  and  Hein- 
RiCH  H.  EscHER  {Zeitsch.  physiol.  Chem.,  1912,  76,  214— 225).— The 
chemically  indifferent  yellow  pigments  of  plants  and  animals  are 
divided  into  the  hydrocarbons  of  the  carrotene  group,  C^qUqq,  soluble 
in  light  petroleum,  and  the  oxygen  compounds  of  the  xanthophyll 
group,  G^oK^QOq,  soluble  in  alcohol  (Willstatter  and  Mieg,  Abstr., 
1907,  i,  865).  Lycopene,  the  colouring  matter  of  tomatoes,  has  been 
shown  (Willstatter  and  Escher,  Abstr.,  1910,  i,  330)  to  belong  to  the 
carrotene  group,  and  it  is  now  proved  that  lutein  from  the  yolk 
of  eggs  is  a  xanthophyll  isomeric  with,  and  closely  related  to,  that 
derived  from  chlorophyll. 

The  methods  of  separating  lutein  from  the  phosphatides,  fats, 
and  cholesterol  of  the  yolk  are  described  :  the  pure  pigment  crystal- 
ises  slowly  from  carbon  disulphide  in  well  formed  prisms,  or  quickly 
in  fire-red  conglomerates  of  pointed,  microscopic  needles,  m.  p. 
195 — 196°  (corr.).  It  crystallises  from  methyl  alcohol  in  prisms 
with  V-shaped  indentations,  which  are  amber-yellow  with  metallic 
lustre. 

Lutein  forms  an  additive  compound  with  iodine  in  ethereal  solution  ; 
the  iodide  is  a  dark  violet  powder  consisting  of  microscopic,  pointed 

eedles.     It  absorbs  oxygen  to  the  extent  of  23%  of  its  weight. 


f 
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In  alcoholic  solution  ii  hhows  absorption  bands  in  the  blue  and 
indigo-blue,  corresponding  with  those  of  xanthophyll  from  leaves,  but 
differing  from  carrotene.  K.  t'   A. 

[Preparation  of  Thionaphthen  Derivatives.]  Kalle  «fe  Co. 
(D.R.-P.  239089.  Compare  Abstr.,  1911,  i,  666,  667,  1009).— An 
account  of  the  preparation  of  substances  having  the  general  formula 
RS-CgH3(S-CH2-C02H)-C02H,  some  of  which  have  been  previously 
described  (Abstr.,  1911,  i,  666). 

The  following  new  compounds  are  mentioned  : 

2-Carboxy-6-methi/Uhiolphenylthiolaceiic  acid,  yellowish-white  needles, 
m.  p.  220°  (decomp.). 

S-Keto-Q-methi/Uhiol-(\)-thionaphthen-2-carboxi/lic  acid,  a  colourless 
powder,  and  3-ktto-Q-methi/Uhiol-(\)-thio7iap/Uhen,  glistening  needles, 
m.  p.  133—134°.  F.  M.  G.  M. 

[Preparation  of  Thionaphthen  Derivatives.]  Kalle  &  Co. 
(D.R.-P.  239092). — o-Nitro-7n-xylidine  was  diazotised,  and  converted  by 
the  action  of  potassium  cyanide  and  copper  sulphate  into  2nitro-m- 
xylonitrile,  needles,  m.  p.  126°;  this  when  heated  at  100°  during  twelve 
hours  with  80%  sulphuric  acid  yielded  6-m^ro-2  :  ^climethylheMzoic  acid, 
yellow  needles,  m.  p.  180°,  and  on  reduction  furnished  the  correspond- 
ing 6-amino-2 :  ^-dimethylbenzoic  acid,  a  yellow,  crystalline  powder, 
m.  p.  126°  (decomp.).  The  foregoing  amino-acid  when  diazotised, 
xanthogenated,  and  treated  with  chloroacetic  acid  yielded  4:-carboxy-m- 
xylyl-b-thiolacetic  acid,  COgH-CgHgMeg'S-CHg'COgH,  a  microcrystalline 
powder,  m.  p.  158 — 159°,  which  on  fusion  with  sodium  hydroxide 
furnished  ketoA  :  Q-dimethyUhionaphthencarboxylic  acid^  red  flakes,  and 
was  subsequently  converted  into  keto-i  :  ^-dimet/iylthionaphthen,  needles, 
m.   p.   93°,  which  rapidly  darkens  on  exposure   to   ligbt. 

F.  M.  G.  M. 

[Preparation  of  Anthraquinonethioxanthones.]  Fbitz  Ull- 
MANN  (D.R.-P.  238983.  Compare  Abstr.,  1911,  i,  \010).—Anihra- 
quinone-thioxantho>ie,  orange-red  leaflets,  m.  p.  335°,  is  prepared  by 
heating  anthraquinone-1-o-thiolbenzoic  acid  with  phosphorus  penta- 
chloride  in  nitrobenzene  solution  ;  the  autbraquinone-thioxanthone, 
m.  p.  272°,  described  previously  (Abstr.,  1910,  i,  270)  has  now  been 
obtained  by  fusing  anthraquinone-2-o-thiolbenzoic  acid  with  p-toluene- 
sulphonyl  chloride  at  205°,  whilst  anthraquinonyl-1  : 5-di-o-thiol- 
benzoic  acid  and  phosphorus  pentachloride  furnish  an  atithraquinone- 
dithioxanthone,  glistening,  orange  needles,  which  do  not  melt  at 
350°.  F.  M.  G.  M. 

[Preparation  of  "  Thioindigo "  Derivatives.]  Kalle  &  Co. 
(D.R.-P.  239673).— When  3-oxy-(l)-thionaphthen-2-carboxylic  acid  and 
its  derivatives  containing  a  free  or  substituted  amino-group  in  the 
benzene  nucleus  are  oxidised  in  either  alkaline  solution  or  neutral 
suspension,  they  yield  "  thioindigo  "  derivatives. 

"  6  :  Q'-Diaininothioindu/o  "  was  obtained  as  a  brown,  flocculent  pre- 
cipitate by  the  oxidation  of  an  aqueous  alkaline  solution  of  6-amino- 
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3-oxy-(l)-thionaphtbeu-2-carboxylic    acid  with  air  at  70 — 80°;    other 
oxidising  agents  can  also  be  employed.  F.  M.  G.  M. 

Lysine  Platinichloride.  Max  Siegfried  {Zeitsch.  physiol.  Ghem., 
1912,  76,  234 — 237). — The  platinichloride  of  active  lysine,  when  dried 
over  sulphuric  acid,  has  the  composition  CgHi402N2,PtH2Cl(j,EtOH, 
and  crystallises  in  needles  more  slender  and  darker  than  those  of  the 
platinichloride  of  inactive  lysine,  which  forms  stouter,  paler  yellow 
prisms,  having  the  composition  Q^^fi^^,V{M<fj\Q.  Racemic  and 
active  lysine  may  be  sharply  differentiated  in  this  manner. 

E.  F.  A. 

Hsemopyrrole.  EicnARD  Willstatter  and  Yasuhiko  Asahina 
{Ber.,  1911,  44,  3707 — 3710). — Hsemopyrrole  from  hsemin  or  from 
chlorophyll  has  been  shown  to  contain  phyllopyrrole,  CgH^^N,  iso- 
hsemopyrrole,  CgHjgN,  and  another  base,  CgH^gN.  The  constitutions 
2:3:4-  and  2:4:  3-dimethylethylpyrrole  respectively  were  ascribed 
to  the  two  latter  compounds  (Willstatter  and  Asahina,  this  vol.,  i,  41), 
but  further  investigation  is  necessary,  as  neither  of  them  proves  to  be 
identical  with  the  2  : 4-diruethyl-3-ethylpyrrole  synthesised  by  Knorr 
and  Hess  (Abstr.,  1911,  i,  1019;  compare  also  Fischer  and  Bartholomiius, 
this  vol.,  i,  50). 

The  synthesis  of  Knorr  and  Hess  is  confirmed ;  2  : 4-dimethyl- 
3-ethylpyrrole  has  b.  p.  84710  mm.,  1977710  mm.,  Df  0-913.  The 
styphnate  forms  four-sided  prisms,  m.  p.  1 36° ;  the  chloropicrate  gives 
prisms,  m.  p.  140°.  On  oxidation  with  nitrous  acid,  methylethyl- 
maleinimideoxime  is  obtained,  crystallising  in  prisms,  m.  p.  215 — 216° 
(Knorr  and  Hess  give  201°). 

The  pyrrole  base  was  reduced  with  hydrogen  iodide  and  phosphorus 
at  240°,  and  finally  with  platinum  and  hydrogen.  The  pyrrolidine 
obtained  has  b.  p.  145°,  and  forms  a  platinichloride ,  crystallising  in 
pointed  prisms,  m.  p.  220°,  and  an  a-naphthylcarhamide,  crystallising  in 
irregularly-defined,  rhombic  plates,  m.  p.  109 — 110°.  It  is  essentially 
different  from  isohsemopyrrolidine.  E.  F.  A. 

Asymmetric  Selenites.  Luigi  Marino  and  V.  Squintani  {Atti 
li,  Accad.  Lincei,  1911,  [v],  20,  ii,  666 — 670.  Compare  Marino, 
Abstr.,  1908,  ii,  833). — When  absolutely  dry,  recently  sublimed 
selenious  anhydride  is  mixed  with  an  equimolecular  quantity  of  a 
solution  of  pure  piperidine  in  anhydrous  benzene  cooled  with  ice,  a 
colourless,  crystalline  mass  is  deposited.  The  reaction  is  complete  in 
eight  or  ten  hours.  The  product,  after  being  washed  with  anhydrous 
benzene,  gives  on  analysis  figures  corresponding  with  the  formula 
CgHjjN'SeOg,  but  allowance  has  to  be  made  for  absorbed  water,  owing 
to  the  extremely  hygroscopic  nature  of  the  substance.  The  compound 
has  m.  p.  70 — 71°,  but  traces  of  water  may  lower  it  to  64—65°.  It 
probably  reacts  with  alcohol,  but  the  reaction  product  has  not  been 
isolated.     The  piperidine  group  is  not  involved  in  the  reaction. 

R.  V.  S. 


t 


Cyclic  Ammonium  Bases.     Johannks  Gadamer  (J.  pr.  Ghem., 
911,  [ii],  84,  817— 820).— A  reply  to  Decker  and  Kaulman  (A.bstr., 
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1911,  i,  807),  who  erroiioously  attributed  to  the  author  the  view  thsu 
the  cjirbinol  bases  have  iu  all  cases  the  structure  of  amino-aldebydc.^ 
or  ketones.  F.  B. 

Action  of  Methylamine  and  Aniline  on  Benzoyldehydracetic 
Acid.  [Mutual  Replacement  of  Ammonia  and  Amines  in 
Pyridone  Derivatives.]  Pavel  I.  Pktrenko-Kritschenko  and  Joh. 
ScHOTTLE  {B«r.,  1911,  44,  3648—3654.  Compare  Abstr.,  1911,  i, 
1020). — ^The  interaction  of  benzoyldehydracetic  acid  with  methylamine 
and  aniline  has  been  studied,  whereby  the  methyl-  and  phenyl-lactams 
of  benzoyldehydracetic  acid  have  been  obtained.  These  have  m.  p. 
188°  and  203°  respectively.  Unlike  the  lactam  described  previously 
{loc.  cit.),  neither  of  these  compounds  yields  a  pyridonecarboxylic  acid 
when  warmed  with  alkali.  The  methyl-lactam,  on  treatment  with 
hydrochloric  acid,  yielded  2  :  6-diphenyl-4-pyridone,  the  platinichloride 
of  which,  m.  p.  218 — 221°  (decomp.),  was  analysed.  When  similarly 
treated,  the  phenyl-lactam  yielded  2  :  6-diphenyl-l  :  4-pyridone. 

The  methyl-  and  phenyl-lactams  were  also  prepared  by  the  action  of 
alcoholic  solutions  of  methylamine  and  aniline  on  the  lactam.  Con- 
versely, the  methyl-lactam,  when  treated  with  alcoholic  ammonia, 
yields  the  lactam  which  was  identified  by  conversion  into  2  :  6-diphenyl- 
4-pyridone-3-carboxylic  acid  and  2  :  6-diphenyl-4-pyridone  ;  on  treat- 
ment with  an  alcoholic  solution  of  aniline,  it  yields  the  phenyl-lactam. 

Similarly,  the  anilino-group  of  the  phenyl-lactam  is  replaceable  under 
the  action  of  ammonia  or  methylamine.  H.  W. 

The  Condensation  of  Acetonedicarboxylic  Ester  with 
Aldehydes,  Ammonia,  and  Amines.  Pavel  I.  Petrenko- 
Kritschenko  {J.  pr.  Chem.,  1912,  [ii],  86,  1 — 37). — A  resume  of  the 
results  of  already  published  investigations  by  the  author  and  various 
co-workers  (Abstr.,  1906,  i,  452;  1907,  i,  708;  1908,  i,  564;  1909,  i, 
605,  959;  1910,  i,  188).  D.  F.  T. 

Preparation  of  Derivatives  and  Homologues  of  Indole. 
Gksellschaft  fUr  Teerverwertung  (D.R.-P.  238138). — When  aryl- 
hydrazones  (or  their  keto-  or  aldehyde  derivatives)  are  heated  with 
zinc  chloride  they  furnish  indole  derivatives.  2-Methylindole  was 
obtained  in  75%  yield  by  heating  acetonephenylhydrazone  (1  part)  iu 
3  parts  of  solvent  naphtha  with  zinc  chloride  (1  part)  at  150°  during 
one  hour,  extracting  with  water,  and  subsequently  fractionating  in 
a  vacuum. 

3-Methylindole,  previously  prepared  by  E.  Fischer  in  dS%  yield, 
was  produced  in  80%  yield  from  propionaldehydephenylhydrazone  at 
200°,  whilst  ethyl  phenyl hydrazonepyruvate  furnished  a  60%  yield  of 
2-indolecarboxylic  acid  at  130°.  F.  M.  G.  M. 

New  Synthesis  of  Benzylidine-2-methylquinoline.  von 
IsMAiLSKY  (/.  pr.  C/iem.,  1912,  [ii],  85,  90 — 92). — In  the  presence  of 
sodium  hydroxide  solution,  o-aminobenzaldehyde  slowly  condenses 
with  excess  of  fstyryl  methyl  ketone,  yielding  benzylidene-2-methyl 
quinoline.     The    product  agrees    entirely  with    previous  descriptions 
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(Wallach  and  Wiisten,  Abstr.,  1883,  1096 ;  Jacobsen  and  Reimer, 
Abstr.,  1884,  335;  Doebner  and  Peters,  Abstr.,  1890,  176;  Eibner, 
Abstr.,  1901,  i,  64).  D.  F.  T. 

Condensation  of  para-Quinones  -with  Indoles  and  Pyrroles 
Containing  Hydrogen  in  the  3- Position.  Richard  Mohlau  and 
Alfred  Redlich  Ber.,  1911,  44,  3605— 3618).— 2-Methylindole  and 
/?-benzoquinone   (2  mols.)  react  in  boiling  alcohol  to   form   l-methyl- 

indyl-d-benzoquinonef    CH^^p^^pTT^C — C^p  tt  !x^NH,  dark  violet, 

bronze  needles,  m.  p.  about  185°,  and  quinol  in  quantititive  yield. 
That  the  reaction  occurs  directly  at  the  3-hydrogen  atom,  not  at  the 
iminic  hydrogen  atom,  is  proved,  not  only  by  the  fact  that  the 
colourless  ^ewco-compound,  obtained  by  the  action  of  hydrazine 
hydrate,  forms  a  diacetate,  m.  p.  132°  (a  triacetate  should  be  formed 
had  the  reaction  occurred  in  position  1),  but  also  because  1  :  2-dimethyl- 
indole  and  jt?-benzoquinone  yield  in  a  similar  manner  an  almost  quanti- 
tative amount  of  1  :  2-dimethylindyl-3-benzoquinonef  CjfjHjgOgN,  m.  p. 
about  160°,  violet-black  needles.  In  a  similar  manner,  2-methylindole 
and  toluquinone  yield  a  corresponding  substance,  C-^qK^^O^N,  m.  p. 
about  195°(decomp.),  reddish-violet  needles;  the  colourless  diacetate  of 
its  leuco-compound  has  m.  p.  146°.  2-Phenylindole  and  ;?-benzo- 
quinone  give  about  40%  of  2-phenylindyl-3-benzoquinone,  CgoHjgOgN, 
m.  p.  about  205°,  blue  needles ;  2 : 5-dimethylindole  reacts  with 
7>-benzoquinoue  and  with  toluquinone  to  form  about  90%  of  2:5- 
dimethylindyl-3-benzoquinone,  OjgHjgOgN,  m.  p.  about  201°  (decomp.), 
violet-black,  bronze  needles,  and  2 :  ^-dimethylindyl-^-toluquinoney 
CjyHjgOgN,  reddish-violet  needles. 

As  is  to  be  expected  from  the  preceding,  pyrroles  unsubstituted  in 
positions  3  and  4  react  with  jp-quinones  (4  mols.,  two  of  which  are 
utilised  in  oxidising  the  initially-formed  leuco-compound)  to  form 
diquinonyl pyrroles  ;  thus  2  :  5 -dimethyl pyrrole  yields  3  :  i-diquinonyl- 

GMe'C'O  TT  O 
2 : 3-dimethylpyrrole,     NH<^         '\  ^^^^^y    black,     microcrystalline 

powder,  whilst  5-phenyl-2-methylpyrrole  yields  3  :  i-diquinonyl-^- 
phenyl-2-7mthylpyrrole,  ^23^15^4^'  brownish- black  powder. 

Whilst  with  the  preceding  indoles  and  pyrroles   only  one  nucleus 

enters   the  benzoquinone   mole- 

CH2-CHMe    S^.           /  \       cule,  it  is  found  that  the  more 

X;t^ — /    \         \ /       strongly  basic   2-methyldihydro- 


I    I-n/ 


indole  reacts  like  the  following 
bases   with  jt?-quinones,  in  that 

\ /  O  CHMe'CHg     two    nuclei    enter    the    quinone 

molecule ;  thus  2-methyldi- 
hydroindole  yields  a  substance  (annexed  formula),  m.  p.  187°,  brown 
needles  ;  methylaniline  yields  bismethylanilinoquinone, 

(NPhMe)2C6H202, 

reddish-brown  leaflets  ;   tetrahydroquinoline  yields  bistetrahydroquino- 

linoquinone,     {(^Q^B.^o\Cf.Ii^O^,     m.     p.     189°,     brown     ntedles,    and 

4-methyltetrahydroquinoline     yields      bis-^-methyltetrahydroquinolino- 

■gwinone,  (CgHgMeN^gJeHgO^,  m.  p.  197°.  C.  S. 
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Products  of  the  Condensation  of  9  Methylcarbazole  and 
Phthalic  Anhydride.  Fkanz  Eiirenkeich  {Monaish.,  1911,  32, 
1103—1114.  Compare  Scholl  and  Neovius,  Abstr.,  1911,  i,  567). — 
By  the  interaction  of  molecular  proportions  of  9-methylcarbazole  and 
phthalic  anhydride,  the  main  product  is  9-methylcarbazole-3-phthaloylic 

acid,  CgH4\|^w  yCflHa'CO'CgH^'COgH,  together  with  small  quantities 

of  9-methylcarbazole-3  :  6-diphthaloylic  acid, 

C0,H-C,H,-C0-C,H.^jj-jj^C,H3-C0-C,H,-C0,H. 

When  twice  as  much  phthalic  anhydride  is  used,  the  quantity  of  the 
latter  is  increased  considerably. 

9 -Methylcarbazole  is  conveniently  prepared  by  the  action  of  methyl 
iodide  or  of  methyl  sulphate  at  the  ordinary  temperature  on  potassium 
carbazole. 

9-Afethylcarbazole-'S-phthaloylic  acid,  prepared  by  the  interaction  of 
the  components  in  benzene  solution  with  aluminium  chloride,  crystal- 
lises in  large,  well-formed  rhombs,  m.  p.  232° ;  it  shows  a  character- 
istic, cherry-red  coloration  with  concentrated  sulphuric  acid,  changing 
to  green  or  the  addition  of  strong  nitric  acid.  The  methyl  group  is 
only  very  slowly  and  partly  eliminated  on  boiling  with  hydrogen 
iodide,  and  the  attraction  of  alkyl  to  nitrogen  is  apparently  increased 
by  the  phthaloyl  group  ;  indeed,  no  trace  of  halogen  alkyl  is  obtained 
on  heating  the  diphthaloyl  derivative  with  hydrogen  iodide. 

The  same  methyl  ester  is  obtained  from  the  silver  salt  and  methyl 
iodide,  or  from  the  acid  chloride  and  methyl  alcohol ;  it  crystallises  in 
monoclinic  prisms,  m.  p.  146°. 

9-Methylcarbazole-S  :  Q-diphthaloylic  acid  crystallises  in  slender 
needles,  m.  p.  330°;  the  cherry-red  coloration  with  sulphuric  acid 
turns  yellow  on  the  addition  of  strong  nitric  acid. 

The  dimethyl  ester  crystallises  in  large,  colourless  prisms,  m.  p.  196°. 

2:3:6:  7-Diphthaloyl-9-methylcarbazole, 

C6H4'^CO^^«^2\JNM^^6^2\C0^^6^4» 

prepared  by  heating  9-methylcarbazole-3 : 6-diphthaloylic  acid  with 
sulphuric  acid  at  90°  (compare  SchoU  and  Neovius,  loc.  cit.),  crystal- 
lises in  reddish-yellow  plates,  which  have  not  melted  at  400°.  With 
concentrated  sulphuric  acid  a  bluish-violet  solution  is  obtained,  which 
becomes  orange  when  strong  nitric  acid  is  added.  E.  F.  A. 

Ester  Acids  of  Thiocarboxylic  Acids  with  Aliphatic  Alcohol 
Acids.  V.  Bror  Holmberq  {J.  pr.  Chenu,  1911,  [ii],  84,  634—686. 
Compare  Abstr.,  1910,  i,  361,  834). — A  detailed  account  of  the 
action  of  amines  towards  the  following  acids  :  xanthoacetic  acid, 
OEt-CS-S-CHj-COgH  ;  ethyl  dithiocarboglycollic  acid, 

SEfCS-0-CH2-C02H ; 
dithiocarbodiglycollic      acid,    COgH-CHg-S-CS-O-CHg-COgH ;     carbo- 
dithiogly collie    acid,    CO(S*CH2'C02H)2,    and    trithiocarbodiglycoUicj 
acid,  CS(S-CH,-C02H)2. 

The  previously-observed  formation  of  diphenylcarbamide  by  th< 
action  of  aniline  on  xanthoacetic  acid  is  considered  by  the  author  toj 
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be  due  to  the  intermediate  formation  and  decomposition  of  an  additive 
compound  with  aniline,  according  to  the  following  scheme  : 
C02H-CH2-S-CS-OEt-^CO,H-OH2-S-C(S-NH3Ph)(NHPh)-OEt 

— ^  CO^H-CHg-SH  +  EtOH  +  HgS  +  C0(NHPh)2. 

Evidence  in  support  of  the  author's  view  is  furnished  (I)  by  t'le 
non-formation  of  diphenylcarbamide  in  acid  solution  and  in  the 
absence  of  excess  of  aniline,  and  (2)  by  the  isolation  of  similar 
additive  compounds  of  the  thiocarbamylglycoUic  acids  with  amines 
(see  b-low). 

/3-Phenylethylamine  reacts  with  xanthoacetic  acid,  yielding  an  oily 
thiourethane,  CHMePh-NH-CS-OEt. 

Ethyl  dithiocarboglycollic  acid  forms  with  aniline  in  aqueous  solution 
the  aniline  salt,  SEfCS-O-COg'NHgPh,  m.  p.  77-5— 78°;  when 
heated  with  aniline  in  alcoholic  solution,  diphenylcarbamide  is 
produced. 

Dithiocarbodiglycollic  acid  reacts  with  ethylamine  to  form  ethyl- 
thiocarbamylthioglycollic  acid  and  the  anhydride  of  ethylthiocarbamyl- 
glycoUic  acid  mentioned  below.  With  aniline  in  ethereal  solution  it 
yields  the  aniline  salts,  CgHg05S2,2NH2Ph,  lustrous,  pale  yellow 
leaflets,  m.  p.  97— 97'5°  and  C5Hg05S2,NH2Ph,  m.  p.  110— 110-5° 
When  heated  with  aniline  in  aqueous  solution,  dithiocarbodi- 
glycollic acid  gives  rise  to  a  mixture  ol  substances,  the  nature  of  which 
depends  on  the  ratio  of  aniline  to  acid,  and  the  temperature  and 
duration  of  the  reaction  ;  the  following  compounis  were  isolated  from 
the  product :  s-diph'3nylthiocarbamide,  phenylrhodanine,  trithiocarbo- 
diglycollic  acid,  glycollic  acid,  thioglycoUic  acid,  phenylthiocarbamyl- 
glycoUic  acid  and  its  anhydride,  and  phenylthiocarbamylglycoUanilide. 

Trithiocarbodiglycollic  acid  reacts  with  primary  amines,  yielding 
thioglycoUic  acid  and  rhodanines  (compare  Abstr.,  1910,  i,  361);  with 
^-phenylethylamine  it  forms  3-p-pheni/lethylrhodanine, 

pale  yellow,  tabular  crystals,  m.  p.  Ill — 112°. 

EthyltrithiocarboglycoUic  acid  and  aniline  in  aqueous  solution  yield 
phenylrhodanine  and  ethyl  trithiocarbonate. 

iV-Sabstituted  derivatives  of  thiocarbamylglycoUic  acid  are  readily 
obtained  by  the  interaction  of  amines  and  ethyldithiocarboglycollic 
acid. 

Ethylthiocarhamylglycollic  acid,  NHEt'CS'O'CHg'COgH,  prepared 
from  ethylamine  in  aqueous  solution,  crystallises  in  stellar  aggregates 
of  smill,  white  needles,  m.  p.  97*5 — 98°  ;  t\\Q  sodium  salt  is  amorphous; 
the  barium  salt,  (NHEfCS-0-CH^-0O2)2Ba,3H2O,  forms  colourless 
plates.  It  is  oxidised  by  bromine  to  ethylcarbamylglycollic  acidy 
colourless  prisms,  m.  p.  85 — 86°,  and  when  warmed  in  aqueous 
solutioQ  forms  an  anhydride  {2-thion-3-ethyl-i'Oxazolidone)j 


o— cs 

CH2-C0^ 


NEt, 


^hich  crystallises  in  colourless  plates,  m.  p.  40 — 40-5°. 
^kDiethylthiocarbamylgly collie  acid,   NEtg'CS'O'CHg'OOgH,    prepared 
HE^ni  diethylamine, crystallises  in  fla«-,  colourless  piisms,  m.  p.  90*5  —91°, 
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and  yields  cryHtalline  sodium  and  barium  saltH ;  the  ethijl  ester 
is  an  oil. 

Phviiylthiocarbamylglycollic  acid^  NHPh'CS'O'CHg'COjH,  m.  p. 
Ill — 112°,  obtained  together  with  phenylrhodanine  and  diphenyl- 
carbamide  by  heating  aniline  with  ethyldithiocarboglycollic  acid  in 
aqueous  solution,  crystallises  with  one  molecule  of  acetic  acid  in  long, 
oolourless  prisms,  which  lose  their  acetic  acid  on  exposure  to  air  ;  the 
sodium  salt  and  barium  salt,  (NHPh-CS-0-CH2-C02)Ba,3H20,  were 
analysed.     It   readily   loses   water,    forming   the   anhydride  {2-thion- 

3-phenylA-oxazolido7ie)y  Y  ^NPh,    which    crystallises   in    stout, 

irregular  plates  or  short  prisms,  m.  p.  172 — 173°,  and  dissolves  in 
aqueous  sodium  carbonate  to  form  the  sodium  salt  of  the  original 
acid.  When  heated  in  neutral  or  alkaline  solution,  it  yields  glycollic 
acid  and  diphenylcarbamide ;  in  aqueous  ammonia,  phenylthio- 
carbamide  is  produced.  Oxidation  with  potassium  permanganate 
yields  phenylcarbamylglycollic  acid. 

Phenylthiocarbamylglycollanilide,  NHPh-CS-O-CHg'CO'NHPh,  pre- 
pared  by  heating  the  acid  with  aniline  in  aqueous  solution,  forms 
lustrous,  white  needles,  m.  p.  133 — 134°. 

2  -  Thion  -  3  -  phenyl  -  4  -  oxazolidone    is    oxidised    by    bromine    to 

2  : 4-diketo-3-phenyloxazolidine.       When  dissolved  in  alcoholic  sodium 

CO'NPh 
ethoxide,  it  forms  a  gelatinous  sqdium  salt,    I  ">C(8Na)-QEt, 

which    is    decomposed    by    acetic    acid,    yielding    2-ethoxy-2-thiol-3- 

CO'NPh 
phenylA-oxazolidwuSy    I      _>C(SH)-OEt.  This  crystallises  in  colour- 
less needles,  m.  p.  73 — 73  5°,  and  dissolves  in  alkalis,  forming  salts  of 
phenylthiocarbamylglycoUic  acid.     The  above-mentioned  sodium  com- 
pound reacts  with  ethyl  iodide,  yielding  a  reddish-yellow  oil,  probably 

pr       "^C(SEt)'OEt,    which,    on    treatment  with   aqueous    sodium 

hydroxide,  is  converted  into  ethyl  mercaptan  and  phenylcarbamyl- 
glycollic acid ;  with  ethyl  chloroacetate  it  forms  the  compound, 

CO'NPh 

T^_^C(OEt)-S-CH2.C02Et, 

which,  by  dilute  hydrochloric  acid,  is  hydrolysed  and  converted  into 
2  : 4-diketo-3-phenylthiazolidine,  and  by  acetic  acid  is  hydrolysed  to 
phenylcarbamylglycollic  acid  and  a  substance  crystallising  in  small, 
flat  prisms  or  white  needles,  m.  p.   171—172°.     The  latter  substance 

is  probably  diphenylhohydantoin,  V     "^CINPh. 

The  interaction  of  chloroacetanilide  and  the  sodium  salt  of 
2-thiol-2-ethoxy-3-phenyl-4-oxazolidone  yields  a  thiazolidone  compound, 

6o-NPh>^'^^^  '''*  So-NPh'^^'^^^'  '''^'''^  ^'''"'^^  P^^®  ^^^^""^ 
crystals,  m.  p.  174 — 175°. 

The  prolonged  action  of  alcoholic  sodium  ethoxide  on  2-thion- 
3-phenyl-4-oxazolidone   at   the   ordinary    temperature   gives   rise    to 
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sodium  phenylthiocarbamylgly collate ;  at  100°,  xanthanilide  is 
produced. 

Piperidine  combines  with  2  -  thion  -  3  -  ethyl  -  4  -  oxazolidone  in 
alcoholic     solution     to    form    '2-thiol-2-piperidyl-3-ethyl-4:-oxazolidone^ 

Y"'        '>C(SH)-N:C5Hio,   colourless    prisms,  m.  p.   146—147°,  and 

with    the  corresponding  phenyl   derivative,    yielding    2-thiol-2-piper- 

CO'NPh 
idyl-3-phenyl-4:-oxazoUdone,       i      />C(SH)'05NHiq,    which   forms 

OXI2      ^ 
white  needles,  m.  p.  130—132° 

2-Thion-3-ethyl-4-oxazolidone  condenses  with  benzaldehyde  in 
the  presence  of  sodium  ethoxide,  yielding  a-keto-)8y-diphenylbutyro- 
lactone  (Erlenmeyer  and  Knight,  Abstr.,  1894,  i,  592);  the  same 
compound,  accompanied  by  s-diphenylthiocarbamide,  is  obtained  by 
the  condensation  of  2-thion-3-phenyl-4-oxazolidone  with  benzaldehyde 
by  sodium  ethoxide. 

NEt'CO 
2  -  Thion  -  b-benzylidene -'3 -ethyl- ^-oxazolidone^    »    ^CICHPh, 

prepared  by  condensing  2-thion-3-ethyl-4-oxazolidone  with  benz- 
aldehyde in  the  presence  of  piperidine,  crystallises  in  colourless 
plates  or  short  prisms,  m.  p.  94*5 — 95° ;  when  the  condensation  is 
effected  by  means  of  acetic  anhydride,  a  stereoisomeride^  crystallising 
in  long,  pale  yellow  prisms,  m.  p.  137'5 — -138°,  is  obtained. 
2  -  Thion-  3  -phenyl-^  -benzylideneA-oxazolidoTie, 

OS — o>^-^"^*'' 

prepared  by  condensing  2-thion-3-phenyl-4-oxazolidone  and  benz- 
aldehyde by  means  of  acetic  anhydride,  forms  slender,  golden-yellow 
needles,  m.  p.  181-5-182°. 

3-Phenylrhodanine  reacts  with  piperidine  in  alcoholic  solution, 
yielding  phenylpiperidylthiocarbamide,  NHPh'CS'C^NHjQ,  thin,  white 
prisms,  m.  p.  100 — 100*5°,  and  with  alcoholic  sodium  ethoxide  to 
forDi    a  sodium  salt,   which   on    acidification   with   acetic  acid  yields 

CO'NPh 
4:k66o-2-thiol-2-et/ioxy-3-phenylthiazolidiney   I  ^C(SH)*OEt;  this 

crystallises  in  colourless,  flat,  prismatic  needles,  m.  p.  61*5 — 62°. 

The  formation  of  the  latter  compound  furnishes  additional  evidence 
in  support  of  the  thiazolidine  formula  assigned  to  the  rhodanines. 

F.  B. 

Nitro  derivatives  and  Nitro-hydrazonea.  Roberto  Ciusa  {Aui 
E.  Accad.  Lincei,  1911,  [v],  20,  ii,  578 — 583.  Compare  Hantzsch, 
Abstr.,  1910,  i,  475). — The  author  refers  to  the  different  coloured 
modifications  of  hydrazones  of  nitro-aromatic  aldehydes  which  he  has 
described,  and  suggests  that  they  are  chromo-isomerides  like  the  nitro- 
anilines  of  Hantzsch.  According  to  him,  a  nitrohydrazone  of  the 
formula  NOgAr-CHIN-NRPh  can  exist  in  the  two  forms  : 

OgN-Ar-CHIN-NPhR    ,       ,,        ^  r.  xr    a      ^.tt-vt  xtt^ut^   /      n        n 

:  ^  :  (red)  and  02N-Ar-CH.N-NPhR  (yellow). 

Since  the  hydrazones  contain   a  -CIN-  linking,  thoy  can  exist  in 

I  2 
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syn-  and  anit-forma,  and  it  is  suggested  that  the  red  isomeride.s  ate  the 
«y7i  forms,  because  that  configuration  would  favour  the  origin  of  the 
internal  additive  product  containing  a  secondary  valence. 

E.  V.  S. 

Constitution  of  Buchner's  so-called  Pyrazolinecarboxylic 
Acids.  Carl  BCixdw  (Ber.,  1911,  44,  3710— 3716).— By  the  inter- 
action  of    phenylhydrazine    and    acraldehyde,    Fischer   and    Knoeve- 

y —  QJJ 

nagel    obtained     phenylpyrazoline,    NPh<^  I       .       Subsequently 

pyrazoline,  NH<^         Y     ,  was  obtained  by  Curtius  and  Wirsing  by 

the  interaction  of  hydrazine  and  acraldehyde.  This  is  very  unstable 
towards  oxidising  agents,  but  it  can  be  distilled  unchanged,  and  is 
stable  towards  hydrochloric  acid. 

On  the  other  hand,  the  pyrazolinecarboxylic  acids  described  by 
Buchner  (Abstr.,  1893,  i,  430;  1894,  i,  348),  obtained  from  aliphatic 
diazo- compounds  and  unsaturated  mono-  or  di-carboxylic  acids  of  the 
ethylene  series,  are  characterised  by  giving  up  all  their  nitrogen  on 
heating  or  distillation  and  forming  c^c/opropanecarboxylic  acids. 
When  boiled  with  dilute  mineral  acids,  hydrazine  is  eliminated. 
Lastly,  they  are  readily  converted  into  pyrazole  derivatives. 

These  facts  are  not  in  agreement  with  the  relatively  stable  nature 

of  heterocyclic  five-membered  rings,  and  it  is  considered  that  Buchner's 

cids  are  more  correctly  formulated  as  mixed  azines  of  glyoxylic  and 

oxalacetic  acid  esters  ;  thus  the  product  from  ethyl  diazoacetate  and 

ethyl  fumarate  has  the  formula 

COgMe-CHIN-NiqCOaMej-CHa-COgMe. 

Azines  such  as  benzylideneazine,  CHPhIN*N!CHPh,  give  up  the 
whole  of  their  nitrogen  on  heating,  and  the  other  properties  of 
Buchner's  acids  are  shown  to  be  in  accord  with  formulating  them  as 
mixed  azines  instead  of  as  pyrazolinecarboxylic  acids.  E.  F.  A. 

Pyrimidines.  LIV.  Condensation  of  Carbamide  and 
Guanidine  with  Esters  of  Allylmalonic  and  Some  Alkyl- 
substituted  Allylmalonic  Acids.  Treat  B.  Johnson  and  Arthur 
J.  Hill  (Amer.  Cheiii.  J.^  1911,  46,  537 — 549). — In  an  earlier  paper 
(Abstr.,  1911,  i,  502)  it  has  been  shown  that  ethyl  allylmalonate  reacts 
with  thiocarbamide  to  form  ethyl  2-amino-4-keto-7-methyltetrahydro- 
hexathiazole-5-carboxylate  instead  of  the  expected  allylthiobarbituric 
acid,  whilst  ethyl  benzylallylmalonate  and  diallylmalonate  condense 
with  thiocarbamide  with  production  of  acylthiocarbamides  or  their 
y-lactones.  In  view  of  this  abnormal  behaviour,  experiments  have 
been  carried  out  to  ascertain  whether  barbituric  acid  derivatives  are 
formed  by  the  condensation  of  ethyl  allylmalonates  with  carbamide  and 
guanidine. 

5  Allylmalonylcarbamide  (allylbarbituric  acid), 

m.  p.  167°,  obtained  by  the  action  of  carbamide  on  ethyl  malonate  in 
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presence  of  sodium  ethoxide,  crystallises  in  nearly  colourle.^s  plates, 
ar)d  is  hydrolysed  by  potassium  hydroxide  with  formation  of  ally]- 
malonic  acid.     6-Allylmalonylguanidine^ 

nh:c<^^;^^>ch-ch2-ch:ch2,2H20, 

m.  p.  265 — 266°,  crystallises  in  pink  prisms  or  hexagonal  tablets. 
5  :  5-Diallylmalonylcarbamide  {diallylharhituric  acid), 

co<Cj^jj.qq>c(ch2*ch:ch2)2, 

m.  p.  173°,  obtained  by  the  action  of  carbamide  on  ethyl  diallyl- 
malonate,  forms  colourless,  rhombohedral  crystals,  and  on  hydrolysis 
with   potassium   hydroxide   yields   diallylmalonic    acid.     5  :  6-DiallyI- 

malonylguanidine,  NHIC<^-p^TT,p^^C(CH2*CHICH2)2,  crystallises  in 

colourless,  rhombohedral  prisms,  does  not  melt  below  300°,  and  is 
hydrolysed  by  potassium  hydroxide  with  formation  of  diallylmalonic 
acid. 

5-Benzyl-5-aUylmalonylcarbamide    {6-benzyl-5  -allylbarbituric    acid), 

^^'^NH-C0'^^(^^2I*^)'^^2*C'H:CH2,  m.  p.   198°,  prepared  by  the 

condensation  of  carbamide  with  ethyl  benzylallylmalonate,  crystallises 
in  prisms  ;  it  can  also  be  obtained  by  the  action  of  allyl  iodide  on 
silver  benzylbarbiturate.  The  compound  is  not  hydrolysed  smoothly 
by  potassium  hydroxide.  When  guanidine  is  heated  with  ethyl  benzyl- 
allylmalonate in  presence  of  sodium  ethoxide,  benzylallyliminomalonuric 
acid,  NH2-C(NH)-NH-CO-C(CH2Ph)(CH2-CH:CH2)-C02H,  or,   more 

probably,  NH:C<^^~^^>C(CH2Ph)-CH2-CH:CH2,  is  produced, 

which  crystallises  in  needles,  does  not  melt  below  300°,  and  is  imme- 
diately transformed  by  dilute  hydrochloric  acid  into  5-benzyl-5-allyl- 
malonylguanidine     hydrochloride.       5-Benzyl-6  -allylmalonylguanidine, 

NH:C<^^;^^>C{CH2Ph)-CH2-CH:CH2,  can  also  be  obtained  by 

the  action  of  benzyl  iodide  on  5-allylmalonylguanidine ;  it  forms  a  fine, 
colourless  powder,  and  does  not  melt  below  300°.  Attempts  to  obtain 
pure  benzylallylmalonic  acid  by  the  hydrolysis  of  this  compound  with 
potassium  hydroxide  were  not  successful. 

Benzylallylmalonic  acid,  CH2 1  CH-CH2-C(CH2Ph)(C02H)2,  was 
obtained  as  a  viscid,  uncrystallisable  liquid  by  the  hydrolysis  of  its 
ethyl  ester  with  potassium  hydroxide  ;  the  silver  salt  was  prepared. 

E.  G. 

Preparation  of  l-;;-Dimethylaminophenyl-2  :  3  :  4-trimethyl- 
5-pyrazolone.  Farbwerke  vorm.  Meister,  Lucius  <fe  Pruning 
(D.R.-P.  238256). — \-^-Aminophenyl-2  :  3  :  4z-trimethyl-b-pyrazolone, 
m.  p.  225 — 227°,  prepared  by  the  reduction  of  1-p-nitrophenyl- 
2:3:  4-trimethyl-5-pyrazolone,  crystallises  from  water  in  colourless 
crystals  containing  2H2O.  When  heated  at  90—100°  with  methyl 
iodide,  it  yields  lip-di'methylaminophenyl-2:3-A-trimethyl-5-py7'azolone, 
which  crystallises  with  2HJo,  and  has  m.  p.  140°  (anhydrous). 

The    following  compounds   are    also    described :     l-^'Aminoj^henyl- 
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3  :  \-diniethyl-b-pyi'azohney  a  colourless,  cry ata! line  f)owder,  m.  p.  232°, 
obtjiined  by  reducing  the  corresponding  nitro-com pound.  ft-Kthoxy- 
l-p-ami7iopheni/l-3:4:-dimethi/lpyrazole,  m.  p.  95 — 97°.  l-p-Acetylamino- 
pJienyl-^  :  i-dini^thylb-pyrazolone,  a  colourless,  crystalline  powder,  m.  p. 
272 — 273°.  b-Ethoxy-\-y)-acelylaminop1ienyl-^'A'dimethylpyrazole,  m.  p. 
130°  b-Atietoxy-\-\>-acetylaminoph6nyl-^  :  A-dimethylpyrazole,  m.  p. 
167 — 168°.  l-p~Methylatninophenyl-3  :  A-dwiethyl-5-pyrazolonej  needles 
or  leaflets  (IHgO),  m.  p.  108 — 110°.  X-p-Dinmthylaminophenyl- 
3  :  4:dimetIiyl-5 -pyrazolone,  id.  p.  199 — 200°.  l-jp-Aceiylmethylamino- 
phenyl-3  : 4:'dimethyl-5-pyrazolone  crystallises  with  2H2O,  m.  p.  80°  or 
162° (anhydrous).  5-Ethoxy-l-pmfiMylaminophenyl-3 : 4:-dimethyl]^yrazole 
is  an  oil ;  its  miroso-derivative  has  m.  p.  75°. 

l-p-Ac6tyl7nethylaminophenyl-2  :  3  :  A^-trimathyl-b-pyrazolone  has  m.  p. 
139 — 140°.  l-i>- Methylaminophenyl-2  :  3  :  ii-irimethy  1-5 -pyrazolone  has 
m.  p.  168°.  F.  M.  G.  M. 

[Preparation  of  Substituted  Pyrazolones.]  Farbwerke  vorm. 
Mkister,  Lucius  &  BriJnino  (D.R.-P.  238373). — It  is  found  that  i-iso- 
valerylamino-l-phenyl-3-methyl-5-pyrazolone  and  its  derivatives  can 
be  methylated  (methyl  sulphate)  without  eliminating  the  ?>ovaleryl 
group  in  position  4 ;  the  following  compounds  are  described  :  4-iso- 
Valerylainino-\-phenyl-2  : '6 -dimethylrb -pyrazolone  forms  colourless  crys- 
tals, m.  p.  203°.  4:-ii>,oValerylaniino-i -phenyl -3-7nethyl-5-pyrazolone  forms 
colourless  crystals,  m.  p.  230°.  i-iaoValerylamino-b-ethoxyl-phenyl- 
3methylp9/razole  has  m.  p.  115°.  5-Chloro-4c-hovalerylamino-\-phenyl- 
3-inethylpyrazole  has  m.  p.  120°.  A-iaoValerylamino-^-isovaleryloxy- 
l-jjhenyl-S-methylpyrazole  has  m.  p.  122 — 123°.  ^-a-Bromo\9,ovaleryl- 
aniino-l-phenyl-2  :  3-dimethylb-pyrazolone  forms  colourless  crystals,  m.  p. 
206°.  4-a- Bromoi80valerylami7io-5-a-bromo\sovaleryloxy-l-phenyl-3^methyl- 
pyi'azole,  colourless  crystals,  m.  p.  114 — 116°,  is  obtained  by  treating 
an  aqueous  solution  of  4-amino-l-phenyl-3-methyl-5-pyrazolone  hydro- 
chloride with  a-bromoi«ovaleryl  bromide  in  the  presence  of  sodium 
acetate.  F.  M.  G.  M. 

Hydantoins.  VIII.  Action  of  Bromine  on  Tyrosinehydan- 
toin.  Treat  B.  Johnson  and  Charles  Hoffman  (Arner.  Chem.  J!, 
1912;  47,  20— 27).— It  has  been  found  by  Wheeler,  Hoffman,  and 
Johnson  (Abstr.,  1911,  i,  923)  that  tyrosinehydantoin  is  converted  by 
chlorine  into  the  3  : 5-dichloro-derivative,  and  that  the  latter  is  hydro- 
lysed  by  barium  hydroxide  with  formation  of  3  :  5-dichlorotyrosine. 

It  is  now  shown  that  iodine  reacts  in  a  similar  manner  with  tyrosine- 
hydantoin with  production  of  a  nearly  theoretical  yield  of  3:5-di- 
iodotyrosinehydantoin.  With  bromine,  however,  tyrosinehydantoin 
behaves  abnormally,  giving  3  :  5-dibromobenzylidenehydantoin  as  the 
chief  product  of  the  reaction,  and  only  a  small  quantity  of  3:5- 
dibromotyrosinehydantoin. 

3  :  5-Di-iodotyro8inehydantoiny  OH'CqH2I2*CH2*CH<^  '      ,  m.  p, 

235°  (decomp.),  crystallises  in  hexagonal  plates. 

3  :  b'Dihromo-\:-hydroxyhenzoylhydantoic   acid   (3  :  5-dth'i'omotyrosin 
hydaMoic    acid),    NH2-CO-NH-CH(C02H)-CIl2-CjH2Br2-OH, "  m. 
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191°,  obtained  by  the  action  of  potassium  cyanate  on  3  : 6-dibromo- 
tyrosine,  forma  rhombohedral  plates  or  square  prisms,  and  is  hydrolysed 
by  concentrated  hydrochloric  acid  with  formation  of  3 :  b-dihromotyrosine- 

hydantoin,  OH-CgHgBrg-CHa'CH^         i      ,  m.  p.  223— 225°  (decomp.), 

which  crystallises  in  prisms. 

3  :  h-DihromoA-hydroxyhenzylidenehydantoin^ 

0H-C,H,Br,-0H:C<J^7j^, 

m.  p.  above  295°  (decomp.),  obtained  by  condensation  of  3  :  5-dibromo- 
4-hydroxybenzaldehyde  with  hydantoin,  forms  small,  brownish-yellow 
needles,  yields  a  yellow  mnmonium  salt,  and  is  reduced  by  hydriodic 
acid  with  production  of  3  :  5-dibromotyrosinehydantoin.  3  :  5-Dibromo- 
4-hydroxybenzylidenehydantoin  is  also  produced  by  the  action  of 
bromine  on  tyrosinehydantoin  and  on  3  :  5-dibromotyrosinehydantoin. 

E.G. 

The  Reduction  of  Aromatic  Aldazines.  Theodor  Curtius 
(/.  pr.  Ghem.,  1912,  [ii],  85,  37—77.  Compare  Abstr.,  1900,  i,  610). 
— The  paper  first  gives  a  summarised  account  of  the  results  of  the 
investigations  published  hitherto  by  different  workers  on  the  products 
obtained  by  the  reduction  of  benzaldazine  (benzylidenehydrazine)  and 
its  substituted  derivatives  under  various  conditions. 

[With  Franz  Schneiders.] — Benzylhydrazine  easily  undergoes 
atmospheric  oxidation,  giving  a  deposit  of  benzaldehydebenzyl- 
hydrazone  (private  communication  from  August  Darapsky). 

Towards  the  esters  of  p-  and  y-ketonic  acids,  benzylhydrazine 
behaves  like  phenylhydrazine.  Warmed  with  benzoylacetic  ester  it 
yields  3-phenyl-l-benzyl-6-pyrcczolone,  a  white,  crystalline  powder, 
m.  p.  204 — 205°.  Ferric  chloride  solution  is  without  action  on  the 
substance  (contrast  the  1-benzy  1-3 -methyl  compound  below).  When 
treated  in  glacial  acetic  acid  solution  with  sodium  nitrite,  i-oximino- 
S-phenyl'l-benzyl-6 -pyrazolone  is  obtained;  it  forms  deep  red  needles, 
m.  p.  161—162°. 

On  warming  benzylhydrazine  with  ethyl  laevulate,  1-benzyl-S-methyl- 

Q-pyridazinone,  CJI^^ri^  -Tsr^^N'CHgPh,  is  obtained  ;  this  crystal- 
lises from  light  petroleum  in  colourless,  prismatic  crystals, 
m.  p.  56—57°. 

When  cautiously  added  to  ethyl  acetoacetate,  benzylhydrazine  yields 
l-benzylS-methyl-b-pyrazolone,  a  white,  crystalline  solid,  m.  p. 
175—176°,  b.  p.  192— 194°/14  mm.;  the  intermediate  benzylhydr- 
azone  of  acetoacetic  ester  could  not  be  isolated.  The  product  is  acid 
to  litmus,  and  the  copper,  cobalt,  nickel,  and  silver  salts  are  described ; 
the  hydrochloride  forms  prismatic  crystals,  m.  p.  120°. 

1 -Benzyl- 3-methyl-5-pyrazolone  is  exceedingly  reactive.  Ferric 
chloride  solution  in  the  cold  gives  a  brown  coloration,  and  on 
boiling  causes  oxidation  to  the  corresponding  pyrazole-blue. 
Heated  with  phosphorus  pentachloride,  it  yields  4:-dichloro-l-benzyl- 
3-methyl-5 -pyrazolone,  which  crystallises  in  leaves,  lu.  p.  59 — 61°  ;  the 
analogous  i-dibromo-compound  forms  small,  hard  crystals  with  a  tinge 
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of  yellow  (m.  p.  81 — 83°);  these  two  dihalogen  compounds  are,  unlike 
the  original  Bubstance,  indifferent  to  both  acid  and  alkali. 

i-p-Tolueneazo-\-benzyl-3-77iethyl-5-pyrazolone,  obtained  by  the  actionj 
of   toluenediazonium    sulphate,  forms   slender,  yellow    needles,  m.  p. 
123—124°. 

\-Bepzyl-i-benzylidene-2-methyl-5-pyrazolone,  obtained  by  the  action 
of  benzaldehyde  on  benzylmethylpyrazolone,  forms  red  crystals,  m.  p. 
111—112°. 

On  heating  benzyl methylpyiazolone  with  phenylhydrazine,  ammonia 
is  tvolved,  and  ihi s-l -benzyl  d-methyl'5-pyrazolone, 
N:CMe  CMeIN 

CHgPh-N— CO^  ^CO— N-CHgPh' 

obtained,  which  forms  white  needle  crystals,  meltinjr  above  330°;  by 
oxidation    with    various    oxidising   agents    it    past-es    smoothly    into 

N:CMe XMeIN 


1  'henzyl-3-methylpyrazole  •  blue, 


CH^Ph-N- 


■co>^-^<co- 


•N-CHaPh' 


this  crystallises  in  almost  black  needles,  m.  p.  142 — 144°,  and  is 
decomposed  by  strong  acids  and  boiling  alkali  solutions.  Careful 
oxidation  of  benzyl methylpyrazokne  by  potassium  permanganate  gives 
a  white  acid  substance  of  indefinite  m.  p.,  which  could  not  be  further 
purified  ;  the  silver  salt  was  obtained  as  a  white  precipitate,  m.  p. 
185 — 189°;  txcess  of  permanganate  causes  oxidation  to  benzaldebyde 
and  benzoic  acid. 

On  treating  l-benzyl-3-metLyl-5-pyrazolone  in  dilute  hydrochloric 
acid  solution  with  sodium  nitrite,  4:-oximinol-benzyl-3-methyl-5- 
2)yrazulone  is  obtained,  crystallising  in  yellow  needles  or  prisms, 
m.  p.  152 — 152-5°.  By  reduction  with  zinc  dust  in  acetic  acid 
solution,  the  oximino-compound  gives  a  solution  of  i-amino-\-benzyl- 
3-met/tyl-5-pyrazolone,  which  was  not  isolable,  and  attempts  to  isolate 
it  as  the  benzylidene  derivative  merely  caused  oxidation  to  the 
corresponding  rubazonic  acid  of  l-benzyl-3-meihyl-5-pyrazolone, 

CHgPh-N— CO-^  ^    ^CO— N-CHgPh' 

this,  mere  conveniently  prepared  by  oxidation  of  the  amino-com pound 
with  ferric  chloride,  forms  cinnabar-red  crystals,  m.  p.  160 — 161°  ;  its' 
solutions  in  alkalis  are  violet-red. 

The  ammonium  salt  of  4-oximino-l-benzyl-3-methyl-5-pyrazolone 
forms  a  yellow  powder  (m.  p.  175 — 176°) ;  with  silver  nitrate  it  yields 
the  silver  salt  as  a  reddish-brown,  insoluble,  amorphous  powder,  which 
decomposes  completely  at  179°. 

On  the  other  hand,  silver  nitrate  decomposes  an  acetic  acid  solution 
of  the  free  oximino-compound,  nitrous  fumes  are  evolved,  and  finally 
microscopic  needles  of  the  silver  salt  of  4-nitro-l-benzyl-3-methyl- 
5-pyrazoloDe  are  obtained,  which  decompose  at  245 — 246°. 

A:-Nitro-\-benzyl-'6-methyl-b-pyrazolone  can  be  obtained  from  tlie' 
silver  salt,  or  by  oxidation  of  the  oximino-compounds  with  nitric 
acid  ;  it  forms  colourless  needles,  m.  p.  144 — 145°  (decomp.). 

The  silver  salt  of  the  nitro-compound  gives  with  anilire  a,  siihgtanceA 
NICMe  i 

r.u  T)u  xr*    fi/^^^'^(N^^^)2'^^-&'    ^hich    .«ieparat«s    on    cooling   in 
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yellow,  capillary  crystals  ;  treatment  with  solvents  removes  aniline 
from  the  substance,  regenerating  the  original  silver  salt. 

\- Benzyl-^  :^-dimethyl-b-pyrazoJ one  (1-benzylantipyrine)  is  obtained 
by  methylating  l-benzyl-3-m(.tbyl-5-pyrazolone.  It  forms  anhydrous, 
hygroscopic  crystals,  m.  p.  84 — 86° ;  from  moist  solvents,  it  crystallises 
with  IH2O,  and  then  has  m.  p.  102 — 103°.  The  picrate  forms  long, 
yellow  needles  (from  hot  water),  m.  p.  143 — 145°.  i-Oximino- 
l -benzyl-2  : 3-dimethylpyrazolone  is  an  unstable,  de(^p  green,  viscous 
oil.  If  benzylantipyrine  is  oxidised  with  concentrated  nitric  acid, 
4: -nitro -I- benzyl- 2  :  3-dimethylpyrazolone  is  obtained  as  colourless, 
,  prismatic  crystals,  m.  p.  161 — 162°. 

I      The  physiological   action  of  benzylantipyrine  was  investigated  ;  it 
'  appears  to  possess  certain  advantages  over  ordinary  antipyrine. 

[With  GusTAV  Sprenger.]  —  ;?-Methylbenzylhydrazine  (compare 
Abstr.,  1900,  i,  612)  is  best  prepared  by  reduction  of  />-methyl- 
benzaldazine  by  sodium  amalgam ;  on  dilution  with  water  and 
cooling,  crystals  of  the  jt?-methylbenzylhydrazone  of  /?-tolualdehyde 
separate,  and  can  be  decomposed  by  hydrochloric  acid.  The  dihydro- 
chloride,  m.  p.  150°  (decomp.),  the  sulphate,  m.  p.  178 — 179°,  and  the 
oxalate,  m.  p.  180°,  were  obtained. 

Benzaldehyde-p-methylbenzylhydrazone  forms  large,  transparent 
tablets,  m.  p.  88°;  the  diacetyl  derivative,  CgH^Me'CHg'NgHAcg, 
forms  crystals,  m.  p.  75°  (indefinite).  The  stable  ntVroso-compound, 
CgH^Me'CH2*N(NO)'NH2,  crystallises  from  water  in  needles,  m.  p.  78°, 
and  when  warmed  with  dilute  sulphuric  acid  yields  /j-methylbenzylazo- 
imide,  Cj-H^Me'CHg'^SJ  ^'  P*  94°/12  mm.  (compare  Curtius  and  Darap- 
sky,  Abstr.,  1902,  i,  844).  With  ethyl  acetoacetate,  j9-methylbenzyl- 
hydrazine  gives  1 -/>-methylbenzyl-3-methyl-5 -pyrazolone  (compare 
Abstr.,  1900,  i,  612);  its  hydrochloride  has  m.  p.  130°.  By  treat- 
ment with  nitrous  acid  the  above  pyrazolone  is  converted  into  yellow 
4:~oximino-l-i>'methylbenzyl-3-methyl-6~pyrazolone,  m.  p.  154°.  By  metbyl- 
ation  the  pyrazolone  is  converted  into  l-ip-methylbenzyl-2  : 3-dimethyl- 
b  pyrazolone,  which  forms  prismatic  crystals,  m.  p.  78°.  The  sub- 
stance behaves  analogously  to  antipyrine  and  benzylantipyrine  towards 
nitrous  acid  and  ferric  chloride.  Its  physiological  effect  has  not  yet 
been  investigated.  D.  F.  T. 

Ethyl  Cyanoanilide-o-carboxylate.  Ralph  H.  McKee  (/.  pr. 
Chem.,  1911,  [ii],  84,  821— 826).— By  the  interaction  of  ethyl 
cyanoimidocarbonate  and  ethyl  anthranilate,  Finger  and  Zeh  (Abstr., 
1910,  i,  382)  obtained  a  compound  which  they  considered  to  be  ethyl 
cyanoanilide-o-carboxylate.  The  author  has  investigated  the  action 
of  cyanogen  bromide  on  ethyl  anthranilate,  and  finds  that  the  resulting 
compound,  which  undoubtedly  has  the  structure  of  ethyl  cyanoanilide- 
o-carboxylate,  is  different  from  Finger  and  Zeh's  compound.  The 
latter    substance    is    considered  to    be    ethylbenzoyleneisocarbamide, 

[2-eth(  xyquinazolone],  <  ^C-OEt  or  J  ^C*OEt,  and  this 

view  is  supported  by  the  formation  of  the  corresponding  methyl  com- 
pound by  the  interaction  of  nietliy.l  cyanoimidocarbonate  and  ethyl 
anthranilate.     According    to  Finger  and  Zeh  the  products    obtained 


i.  140 


ABSTRACTS   OF   CHEMICAL   PAPERS. 


from  both  the  methyl  and  ethyl  cyanoimidocarbonates  should  be 
identical.  Finger  and  Giinzler  had  already  shown  that  it  is  a  quinazo* 
line  derivative  (Abstr.,  1911,  i,  237). 

MeXhyl  ci/anoimidocarbonate,  NHIC(CN)'OEt,  prepared  by  the  action 
of  hydrogen  chloride  on  methyl  alcohol  and  potassium  cyanide,  is 
a  colourless  oil,  b.  p.  115°/760  mm.,  having  an  odour  of  mice  excre- 
ment.    It  reacts  with   ethyl  anthranilatc  at   80'^  in  the   presence  of 

cuprous  chloride,  yielding   2-metfioxyquinazolone,    Y  ^C*OMe, 

m.  p.  231 — 232°  (corr.),  which  is  hydrolyaed  by  hydrochloric  acid  to 
2  :  4-diketodihydroquinazoline,  m.  p.  357°  (corr.) ;  Griess  {Be7\,  1869, 
2,  416)  gives  344°. 

Methyl  cyanoanilideo-carboxylate,  CN'NH'CgH^'COgMe,  obtained  by 
the  action  of  cyanogen  bromide  on  methyl  anthranilate  in  ethereal 
solution,  crystallises  in  needles,  m.  p.  105°  (corr.).     When  heated  at 

^^•^^    n    XT    rk  xr 

6» 


Cg^Hj 


.O.N, 


100°,  it  polymerises  to  tri-o-carbomethoxyplienr/lmelamine 
which  has  m.  p.  about  160°. 

Ethyl  cyanoanilide-o-carboxylate,  prepared  from  cyanogen  bromide 
and  ethyl  anthranilate,  has  m.  p.  93 — 94°,  and  polymerises  to  tri-o- 
carbethoxyphenylmdamine^  CgoHgoOgNg,  m.  p.  190°  with  previous 
sintering. 


Methyl  anthranilate  forms  a  picrate^ 


NH^-C.H.-CO^Me.O.HgO^Ng, 

106°  (corr.); 
F.  B. 


crystallising  in  deep  yellow,  microscopic  needles,  m.  p. 
t\\Q  picrate  of  ethyl  anthranilate  has  m.  p.  116"^  (corr.). 

Preparation  of  Derivatives  of  Indophenols.    Leopold  Cassella 

&  Co.   (D.R.-P.   238857). — Indophenols  prepared  from  carbazolecarb- 

QQ  T>  oxylic  acids    and    nitrosophenols 

y\2  /NHs^    ys^  have  previously  been  described; 


u — K^--■ 


these  substances  on  reduction 
>0H     furnish  leuco-derivatives  having 

the  annexed  general  constitution, 
which,  when  slowly  dropped  into  a  hot  solution  of  sodium  polysulphide, 
yield  dark  blue  sulphur  cotton  dyes  which  are  extremely  fast  to  light, 
washing,  or  chlorine.  F.  M.  G.  M. 

Preparation  of  Anthraquinone  Derivatives.  Farbenfabrikebt 
voRM.  Friedr.  Bayer  <k  Co.  (D.R.-P.  238981.  Compare  following 
abstract). — When  acyl  o-diaminoanthraquinones  are  treated  with 
dehydrating  reagents,  the  following  action  takes  place  : 


A< 


NR-COR' 
NH„ 


=  A<^^>CR' 


HgO, 


where  A  is  an  anthraquinone  residue  (substituted  or   otherwise),  Ri 
hydrogen,  alkyl,  or  aryl,  and  R'  alkyl,  aryl,  or  an  ethoxy-group. 

1  :  2-PJienylanthraquinoneiviinazoley    prepared     from      benzoyl- 1  :  2- 
diaminoanthraquinone,    and     i-amino- I  :  2  -  phenylanthraquinoneimin- 
azoUf    obtained    from  benzoyl- 1  : 2  :  4-triaminoanthraquinone    by    the^ 
action  of  sulphuric  acid  at  150°,  form  yellow  crystals  and  glistening, 
metallic  needles  respectively. 

1  :  2-Hydroxyanthraquinoneiminazole  (I),  prepared  by  the  action 
carbonyl   chloride   on    1  : 2-diaminoanthraquinone,    crystallises    from^ 
quinoline  in  needles. 
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4  -  Hydroxy-  2  -  ethoxy- 1  -^^-tolylanthraquinoneiminazole  (II),  yellow 
needles,  was  obtained  by  the  fusion  (at  100°)  of  p-toluidine  with 
dinitro-yS-aminoanthraquinoneurethane  ;  it  yields  a  sulphonic  acid  when 
heated  with  fuming  sulphuric  acid. 

1  :  ^-Methylanthraqidnoneiminazole,  yellow  needles,  obtained  from 
1  :  2-diaminoanthraquinone  and  acetic  anhydride,  and  the  compound, 
from  the  same  base  and  formic  acid,  are  also  mentioned  in  the 
original. 

NH— C-OH  N(C^H^)-C-OEt 

II  III         loR 

v.o/^/  \/\co/\/ 

(I.)  (II.) 

F.  M.  G.  M. 

Preparation  of  Anthraquinone  Derivatives.  Fakbenfabriken 
VORM.  Friedr.  Bayer  &  Co.  (D.E.-P.  238982). — Condensation  products 
of  benzaldehyde  and  /3-aminoanthraquinones  have  been  described  by 
Kaufler  (Abstr.,  1904,  i,  207);  this  condensation  is  now  found  to 
take  place  readily  with  o-diaminoanthraquinones  and  either  aliphatic 
or  aromatic  aldehydes. 

The  compounds  prepared  from  1:2-  diaminoanthraquinone  and 
1:2: 4-triaminoanthraquinone  respectively  with  benzaldehyde  are 
identical  with  those  obtained  from  the  benzoyl  derivatives  of  these 
compounds  when  heated  with  sulphuric  acid  (compare  preceding 
abstract),  whilst  1  : 2-diaminoanthraquinone  with  para-acetaldehyde  in 
concentrated  sulphuric  acid  at  0 — 10°  yields  the  1  :  2-methylanthra- 
quinoneiminazole  also  previously  described.  F.  M.  G.  M. 

[Preparation  of  Anthraquinoneacridone  Derivatives.] 
Aktien-Gesellschaft  fur  Anilin-Fabrikation  (D.R.-P.  238977  and 
238978). — Anthraquinoneacridone  can  be  conveniently  nitrated  with 
nitro-sulphuric  acid  at  0 — 5°  ;  the  nitrated  product  is  yellow,  and  does 
not  fuse  at  300° ;  when  reduced  with  sodium  sulphide  at  100°,  it 
furnishes  aminoanthraquinoneacridone  (not  melted  at  300°). 

Benzoylaminoanthraquinoneacridone  separates  in  crystalline  form 
when  a  nitrobenzene  solution  of  aminoanthraquinoneacridone  is  boiled 
with  benzoyl  chloride  ;  the  acetyl  compound  has  also  been  prepared. 
The  second  patent  states  that  the  foregoing  benzoylaminoanthra- 
quinoneacridone  can  be  obtained  by  boiling  a  nitrobenzene  solution  of 
bromoanthraquinoneacridone  with  benzamide  in  the  presence  of  copper 
and  sodium  carbonate  during  twenty-four  hours.  F.  M.  G.  M. 

Nature  of  the  Indanthren  Fusion  of  2-Aminoanthra- 
quinone:  2-Hydroxylamino-  and  2 :2'-Azoxyanthraquinone. 
Roland  Scholl  and  Fritz  Eberle  (MonatsL,  1911,  32,  1035 — 1042). 
— 2-Hydroxylaminoanthraquinone,  obtained  in  small  quantity  by 
reduction  of  2-nitroanthraquinone,  could  not  be  converted  into 
indanthren  by  fusion  with  an  alkali  hydroxide.  In  alkaline  solution 
hydroxylaminoanthraquinone  is  very  readily  oxidised  by  atmospheric 
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oxygen  to  2 : 2'-ozoxyanthraquinone.  This  compound  could  not  be] 
reduced  to  the  corresponding  hydrazoanthraquinone,  2-aminoanthra-| 
quinone  always  resulting. 

The     formation    of     indanthren     from     2-aminoanthraquinone 
explained  on  the  assumption  that  on  fusion  with  an  alkali  hydroxide 
2-aminodihydro-l  :  2'-dianthraquinonylamine, 

NH2-Cj4He(OH)./NH-Ci,Hy02, 
is  formed,  and  that  this  loses  hydrogen,  forming  dihydroindanthren, 

C„H„(OH),<^g>Ci,HA. 

Hydroxylaminoaiithraquinone,  C^^H^Og'NH'OH,  was  obtained  as  an; 
orange-red  solid,  sintering  at  140°,  m.  p.  158 — 160°.  It  dissolves  in 
dilute  sodium  hydroxide  with  an  intense  green  coloration. 

2:2'-Azoxyanthraquinone,    ON2(CgHg<^p!x^CgH^)2,    crystallises    in  I 

small,  light  brown  prisms  and  prismatic  plates,  m.  p.  342-5°.  The 
solution  in  concentrated  sulphuric  acid  is  red.  A  solution  in  hot 
acetone  gives  a  very  characteristic  cornflower-blue  coloration  on  the 
addition  of  a  few  drops  of  sodium  hydroxide.  E.  F.  A. 

[Preparation  of  Dime thylin dan thren.]  Badische  Anilin 
Soda-Fabhik  (D.R.-P.  238979). — 3  :  d'-Dimethyhndant?iren,  a  bluish- 
grey,  crystalline  powder,  can  be  prepared  by*  boiling  an  acetic  acid 
solution  of  2-amiDO-3-methylanthraquinone  (1  part)  with  lead  peroxide 
(3  parts)  during  three  hours,  or  by  boiling  a  naphthalene  solution 
of  l-bromo-2-amino-3-metl)y]anthraquinone  with  copper  oxide  and 
anhydrous  sodium  acetate  during  four  to  five  hours.  A  similar 
compound  can  be  obtained  from  2-amino-6(7)-methylanthraquinone. 

F.  M.  G.  M. 

Action  of  Semicarbazide  on  Hydroxamic  Acids.  Hans 
RuPE  and  F.  Fiedler  {J.  jyr.  Chem.,  1911,  [ii],  84,  809— 816).— It 
has  been  shown  previously  (Rupe  and  Kessler,  Abstr.,  1910,  i,  93) 
that  the  action  of  semicarbazide  hydrochloride  on  aliphatic  oximino- 
ketones  leads  to  the  n  placement  of  the  oximino-group  by  the  semi- 
carbazide residue,  IN'NH-CO'NHg.  A  similar  elimination  of  the 
oximino-group  is  found  to  take  place  with  hydroxamic  acids,  resulting 
in  the  formation  of  semicaibazidts.  The  reaction  is,  however,  not  a 
general  one.  The  replacement  occurs  readily  with  benzhydioxamic 
and  acetbydroxamic  acids,  and  with  difficulty  in  the  case  of  phenyl- 
acethydroxamic  acid,  whilst  with  salicyl hydroxamic  and  cinnam-] 
hydroxamic  acids  no  reaction  takes  place. 

Benzoylsemicarbazide,  obtained  by  heating  benzhydroxamic  acid 
with  semicarbazide  hydrochloride  in  aqueous  solution,  has  m.  p.  215°, 
and  may  also  be  prepared  by  the  action  of  ethyl  benzoute  or  benzoic; 
anhydride  on  semicarbazide.  The  high  m.  p.  (225°)  given  by  Widmanni 
and  Cleve  (Abstr.,  1898,  i,  335)  is  due  to  the  presence  of  hydrazo- 
dicarboxylaniide.  The  acetyl  derivative,  CjoHjjOgNg,  forms  lustrous,, 
white  leaflets,  m.  p.  174°,  and  is  instantly  hydroiy.^ed  by  cold  aqueous 
sodium  hydroxide. 

Cinnamoylsemicarbazide,  ^nfiifi^^y  prepared  by  heating  cinnamic] 
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anhydride  with  semicarbazide,  crystallises  in  needles ;  the  acetyl 
derivative  forms  slender,  white  needles,  m.  p.  177 — 178°. 

Phenylacetylsemicarhazide,  OyH^jOgNg,  obtained  from  the  acid 
chloride  or  anhydride  in  a  similar  m  inner,  or  by  the  interaction 
of  phenylhydroxamic  acid  and  semicarbazide  hydrochloride  in  aqueous 
solution,  crystallises  in  slender  needles,  m.  p.  167 — 168°.  F.  B. 

Azines  and  Quinonediazides  of  the  Anthraquinone  Series. 
Roland  Scholl,  Fritz  Eberle,  and  Walter  Tritsch  {Monatsh.,  1911, 
32,  1043 — 1056). — (1)  Azines  from  Triaminoanthraquinone. — On  con- 
densing 1:2:  3-triaminoanthraquinone  with  o-dicarbonyl  compounds, 
azines  of  entirely  different  nature  are  to  be  expected,  according  as  the 
pycazine  nucleus  becomes  attached  in  the  angular  1  : 2-position  or  the 
linear  2  :  3-position.  The  linear  derivatives  should  possess  the  same 
properties  as  the  azines  from  2  : 3-diaminoanthraquinone  (Scholl  and 
Kacer,  Abstr.,  1905,  i,  88),  characterLsed  by  their  giving  brown 
reduction  products  with  alkaline  sodium  hyposulphite  (Scholl  and 
Edlbacher,  Abstr.,  1911,  i,  756). 

Oxalic  acid,  benz'l,  1  :  2-naphthaquinone,  phenanthraquinone,  and 
isatin  yield  azines  with  triaminoanthraquinone,  which  all  form 
insoluble  brown  products  in  alkaline  sodium  hyposulphite.  The  azines 
are  accordingly  regarded  as  linear  (for  nomenclature  see  Scholl,  Abstr., 
1911,  i,  677).  1:2:  3-Triaminoanthraquinone  has  m.  p.  325° 
(decomp.). 

Dihydroxy-^  :  Z-pyrazino-\-aminoanthraquinone    (annexed    formula), 

VO  NFT    N  produced  on  condensation    with    oxalic  acid, 

2/^  sublimes    in    lustrous,    dark    brown    needles. 

It    is    not    melted  at  400°;  in  boiling  with 

dilute  sodium  hydroxide,  it  dissolves,  giving 

a  red  solution,  from  which  a  red  sodium  salt 

separates  on  cooling. 

Diphenyl-2  : 3-pyrazino-l-aminoanthraquinonp., 

c.h4«>c,h(nh,)4:?^;, 

prepared  by  condensation  of  triaminoanthraquinone  and  benzil, 
crystallises  in  tiny  red  or  brownish-red  needles,  m.  p.  241°;  it  sublimes 
without  decomposition,  and  gives  a  red  coloration  with  concentrated 
sulphuric  acid. 

2  :'d{V  :  2'-)-N'aphthazino-l{ov  i-)-aminoanthraquinone  is  obtained 
as  a  dark  brown,  amorphous  compound,  m.  p.  266  —267°. 

2  :  3(9'  :  10' -)-Fhenanthrazino-l-aminoanthraquinon«  crystallises  in 
well  formed,  reddish-brown,  lustrous  needles,  m.  p.  361°. 

2  :  3-Indazino-l {or  ^-)-aininoanthraquinone  forms  a  dark  brown, 
indefinitely  crystalline  powder,  m.  p.  above  400°.  When  heated  with 
sodium  hyposulphite  and  sodium  hydroxide  it  forms  a  reddish-brown 
vat,  which  dyes  cotton  yarn  light  brown. 

(2)  Quinoneazides  of  the  Anthraquinone  Series. — The  quinonediazides 
of  the  anthraquinone  series  in  contrast  to  those  of  the  benzene 
series  cannot  be  coupled  with  naphthol  or  naphthylamine  to  azo- 
dyes.  With  resorcinol  they  couple  only  very  slowly  on  prolonged 
heating. 
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2  :6-I)ibroinoanlhraquinofie-l  :b-bifidiazonium  sulpJtate  (I),  produce 
on    diazotisiiig  dibromodiaminoauthraquinone,  separates  in  yellowish 
red  cryatals,  m.  p.    185 — 186^.     When   boiled  with  dilute  sulphuric 
acid  it  is  converted  into  anthrckquinone-l :  1 :  6 :  b-hiaquinonediazide  (II). 

CO    N2-S04H 
Br 


I 


(11.) 

This    crystallises   in   well-formed,    metallic-green,    lustrous    crystals, 
which  explode  at  156°. 

4:6:  S-Tribr07HO-b-hydroxyanthraquinone-2  :  \-quinonediazide  (III), 
prepared  by  diazotising  2:4:6:  8-tetrabromo-l  :  5-diaminoantlira- 
quinone  and  boiling  the  crude  diazo-product,  was  obtained  in  a  brown, 
crystalline  form  from  acetone,  which  blackens  and  sinters  above  360°. 

E.  F.  A. 

[Preparation  of  j/r-Azimino-compounds.]  Chemische  Fabrik 
Gkiesheim-Elektron    (D.R.-P.    238253).     When    the   azo-compounds 

obtained  by  the  combination 
of  )3  -  diazoanthraquinones  with 
p  -  naphthylamine  are  oxidised 
they  yield  i/^-azimino-corapounds, 
such  as  ap-naphthylene-\l/-azimino- 
P  -  anthraquinonyl  (annexed 
formula).  The  sulphonic  derivatives  are  soluble  in  water,  and  form 
valuable  cotton  dyes.  F.  M.  G.  M. 

Action  of  Hydrazoic  Acid  on  Cyanogen.  Formation  of 
Cyanotetrazole.  E.  Oliveri-Mandala  and  T.  Passalacqua 
{Gazzetta^  TJl  1,  41,  ii,  430 — 435.  Compare  Oliveri-Mandala,  A bstr., 
1910,  i,  343;  1911,  i,  337;  Oliveri-Mandala  and  Coppola,  Abstr., 
1910,  i,  593;  Oliveri-MandaU  and  Alagna,  Abstr.,  1911,  i,  243; 
Dimroth  and  Fester,  Abstr.,  1910,  i,  645). — When  cyanogen  is  passed 
into  a  40%  aqueous  solution  of  azoimide,  cyanotetrazole  [tetrazole-5 
ccvrboxylonitrile],  CjHNg,  is  produced.  The  substance  becomes  slightly 
red  at  70°  and  melts  at  99°,  forming  a  reddish-brown  liquid.  It 
yields  ammonia  quantitatively  when  boiled  with  potassium  hydroxide 
solution.     The  silver  salt,  CaN^Ag,  and  the  barium  salt, 

(C2N,)2Ba,3JH20, 
were  prepared. 

When  the  silver  salt  of  cyanotetrazole  is  treated  with  ethyl  iodide, 

C^CNVNEt 
l-ethyltetrazole-5-carboxylonitrile,    I  xr^-^'  ^^  obtained;  it  is  a 

coloui'less  liquid,  b.  p.  127°/46  mm.  On  distillation  at  ordinary 
pressure,  it  explodes  at  about  200°.  l-EthyUetrazole-5-carboxylamide, 
C4H7ON5,  is  prepared  by  heating  at  50 — 60°  an  alkaline  solution  of 
l-ethyltetrazole-5-carboxylonitrile   with    hydrogen    peroxide    solution ; 
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it  crystallises  in  minute,  lustrous  scales,  m.  p.  125 — 126°.  \-Elhyl- 
tetrazole-5-carboxylic  acid,  C^HgOgN^,  is  obtained  by  heating  l-ethyl- 
tetrazole-5-carboxylonitrile  with  methyl-alcoholic  potassium  hydroxide, 
and  neutralising  the  potassium  salt  with  sulphuric  acid.  The  acid 
crystallises  in  acicular  prisms,  m.  p.  124 — 125°.  In  addition  to  the 
potaasium  salt,  C^HgOgN^K,  the  silver  salt,  C^HgOgN^Ag,  was  pre- 
pared. When  l-ethyltetrazoie-5-carboxylic  acid  is  kept  at  130 — 140° 
it  loses  carbon  dioxide,  and  1-ethyltetrazole  (identified  as  platini- 
chloride)  is  obtained,  identical  with  the  iV^-ethyltetrazole  formerly 
described.  K  V.  S. 

Identity  of  the  Guanine  Pentoside  from  Molasses  with 
Vernine.  Ernst  Schulze  and  Georg  Trier  {Zeitsch.  physiol.  Ghem., 
1912,  76,  145 — 147). — Yernine  (guanine-c?-ribose),  for  which  the  com- 
position C^oQ-^fi^ r^,213.^0  was  recognised  by  Schulze  and  Castoro 
(Abstr.,  1904,  ii,  506),  is  identical  with  the  guanosine  obtained  by 
Levene  and  Jacobs  from  nucleic  acid,  and  with  the  guaninepentoside 
isolated  by  Andrlik  (Abstr.,  1911,  i,  397)  from  molasses.  In  1*5% 
sulphuric  acid  it  has  [a]g^  -  8-4°.  E.  E.  A. 

The  Fastness  to  Light  of  Hydroxyazo-compounds.  Some 
Derivatives  of  a-Methoxy naphthalenes.  N.  Woroshzoff  {Zeitsch. 
Farb.-Ind.,  1911,  10,  169— 173).— It  is  found  that  the  alkylation  of 
the  hydroxy-group  in  hydroxyazo-compounds  increases  the  fastness  to 
light  of  the  colouring  matters  obtained  therefrom,  and  that  methyl- 
ation  can  be  conveniently  carried  out  by  shaking  an  alkaline  solution 
of  the  compound  with  methyl  sulphate. 

Sodium  i-methoxynaphthale7ie-4:-sulphonate,  prepared  by  shaking 
a-naphthol-4-sulphonic  acid  with  methyl  sulphate  in  the  presence  of 
sodium  hydroxide,  separates  in  glistening  leaflets. 

4:-Nitro-l-methoxynaphthalene,  yellow  needles,  m.  p.  81°,  is  obtained 
by  slowly  adding  an  intimate  mixture  of  the  foregoing  acid  (10  parts) 
and  anhydrous  sodium  carbonate  (0*6  part)  in  small  portions  to  a 
cooled  solution  of  1*5  grams  of  carbamide  in  20  c.c.  of  nitric  acid 
(D  1  -4) ;  on  reduction  with  stannous  chloride  and  hydrochloric  acid  it 
furnishes  ^-methoxy-a-naphthylamine  hydrochloride  in  colourless  crystals; 
the  free  base  is  a  dark  oil ;  its  acetyl  derivative  has  m.  p.  180 — 181°. 

E.  M.  G.  M. 

Salicylic  Acid  Azo-dyes.  Eugen^  Grandmougin  {Ber.,  1911, 44, 
3756). — A  claim  for  priority  against  Bulow  (Abstr.,  1911,  i,  338). 

D.  E.  T. 

Decomposition  of  Azines  by  Heat.  I.  and  II.  Paul  Pascal 
and  L^ON  Normand  {Bull.  Sac.  chim.,  1911,  [iv],  9,  1029—1037, 
1059— 1068).— Curtius  and  Jay  (Abstr.,  1889,  393)  showed  that 
benzaldazine  decomposes  when  heated,  forming  stilbene,  and  Bouveault 
obtained  di-/>-methylstilbene  in  a  similar  way  from  tolualdazine 
(Abstr.,  1897,  i,  347,  530),  but  failed  to  generalise  the  reaction.  lu 
the  first  of  these  papers  the  authors  show  that,  in  general,  the  aromatic 
aldazines  melt  with  very  slight  decomposition,  but  when  the  tempera- 
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ture  ia  raised  above  the  melting  point,  evolution  of  gas  commences  and 
increases  with  rise  of  temperature,  the  principal  reaction  being  the 
production  of  nitrogen  and  the  stilbene  corresponding  with  the  aldazine 
used.  At  the  higher  temperatures  some  ammonia  and  hydrogen  are 
formed,  with,  as  a  solid  product,  the  corresponding  phenanthrene,  due 
to  loss  of  H  atoms  at  positions  contiguous  to  the  azine  side-chain. 
The  rate  of  decomposition  was  determined  by  measuring  the  gas 
evolved.  By  plotting  temperatures  as  abscissae  and  volumes  of  (1) 
nitrogen  and  (2)  ammonia  disengaged  as  ordinates,  two  curves  were 
obtained  cutting  one  another  on  the  temperature  axis,  and  thus  giving 
the  temperature  of  decomposition,  which  is  sometimes  50°  below  that 
actually  observed  subjectively.  When  the  evolution  of  gas  ceases,  the 
contents  of  the  tubes  were  distilled,  and  give  as  a  rule  (1)  a  mixture  of 
aldazine  and  the  stilbene  ;  (2)  green  oils  containing  the  phenanthrene  ; 
(3)  red  oils,  and  (4)  a  resinous  or  coke-like  residue.  In  the  case  of  the 
*'  red  oils "  from  benzaldazino  the  chief  constituent  is  a  substance, 
m.  p.  261°,  b.  p.  460°,  crystallising  in  long  needles  and  giving  a  yellow 
picrate,  m.  p.  198°;  it  may  be  identical  with  the  product  CggH^gNg 
obtained  by  Curtius  from  benzoin-hydrazine.  The  amounts  of  this 
substance  and  its  homologues  produced  increase  with  rise  in  the 
molecular  weight  of  the  aldazine  employed. 

Benzildazine,  CHPh.'NgiCHPh,  begins  to  decompose  at  275°,  furnish- 
ing stilbene,  phenanthrene,  and  the  product  C28H23N3  already  referred 
to.  Tolualdazine,  C.^H^MelNglCgH^Me,  begins  to  decompose  at  314°, 
forming  di-p-methylstilbene,  ui.  p.  181°.     Cumincddazine, 

CfiH^Pr^-OHrNglCH-CeH^Pr^ 
m.  p.  1136°,  forms  yellow  leaflets,  aud  begins  to  decompose  at  281°, 
yielding  di-p-isopropylstilbetie,  CgH^Pr^-CHICH-CgH^Pr^,  m.  p.  129°, 
which  separates  from  alcohol  in  colourless  scales,  and  yields  a  dibromide^ 
m.  p.  186 — 187°  (approx.,  decomp.),  crystallising  in  small,  brilliant, 
•colourless  spangles. 

ip-Methylbenzaldazine,  CHPhlNglCH'CgH^Me,  m.  p.  112°,  forms  pale 
yellow  crystals  from  alcohol,  and  when  heated  gives  jt?-methylstilbene 
m.  p.  119'6°.  Aldazines  in  which  the  benzene  nucleus  is  replaced  by 
naphthalene  decompose  only  at  high  temperatures,  and  the  unsaturated 
product  is  difficult  to  free  from  tarry  by-products.  Furfuraldazine, 
C^OH^'CHINgiCH'C^OH^,  is  decomposed  by  heat,  yielding  furfuryl- 
stilbene,  m.  p.  97*4°. 

The  aliphatic  azines  of  low  molecular  weight  distil  easily,  and 
decompose  only  at  a  red  heat.  The  higher  terms  decompose  slowly 
on  distillation,  forming  a  fluoi'escent  liquid  with  an  odour  of 
petroleum  and  of  pyridine  bases  ;  there  is  no  evolution  of  nitiogen  or 
ammonia. 

Di-^-c1dorobenzaldazinef  m.  p.  211°,  forms  yellow  spangles  from 
alcohol  or  boiling  benzene ;  it  begins  to  decompose  at  284°,  furnishing 
di-p-chloro8tilbene,  m.  p.  153'8°,  in  silver-grey  spangles,  which  yields  a 
dibromide,  m.  p.  195 — 197°.  Di-^-iminobenzaldazine,  m.  p.  245°, 
obtained  by  the  interaction  of  /?-aminobenzaldehyde  with  hydrazine 
sulphate,  is  a  yellow  powder  ;  it  begins  to  decompose  at  307°,  giving  off 
a  little  nitrogen  and  much  ammonia,  so  that  it  was  impossible  to 
isolate  di-^aminostilbene  from  the  accompanying  tarry  by-products. 


ORGANIC   CHEMISTRY.  i.    147 

Di-0-methoxybeDzaldazine  begins  to  decompose  at  270°,  and  yields 
80%  of  di-o-methoxystilbene,  m.  p.  136°,  which  separates  from  alcohol 
in  colourless  crystals  and  gives  a  dihromide,  m.  p.  190°;  the  corre- 
sponding 77ie)5a-compound  furnishes  di-m-methoxystilbene,  m.  p.  97*5°, 
the  dibrornide  of  which,  m.  p.  183*5 — 184*5°  is  colourless  and  crystal- 
line. Di-jo-methoxybenzaldazine  begins  to  decompose  at  289°,  and 
yields  di-jt?-methoxystilbene,  m.  p.  213°.  Di-o-ethoxyhenzaldazinej 
m.  p.  131*6°,  forms  yellow  crystals,  and  commences  to  decompose 
at  287°,  giving  di-o-ethoxystilhene,  m.  p.  87*5°,  colourless  crystals,  the 
dibromide  of  which,  m.  p.  218 — 219°,  forms  pale  yellow  crystals. 
Bi-ip-ethoxybenzaldazine,  m.  p.  172*3°,  crystallises  in  pale  yellow  lamellae, 
and  begins  to  decompose  at  308°,  furnishing  di-/?-ethoxystilbene, 
ra.  p.  208° 

Di-o-benzyloxybenzaldazine^  m.  p.  157*7°,  yellow  plates,  gives  di- 
o-benzyloxystilbene,  m.  p.  117*6°,  in  small,  brilliant,  colourless 
spangles,  whilst  the  corresponding  para-compound,  m.  p.  209*3°,  pale 
yellow  leaflets,  decomposes  less  easily,  forming  a  bulky  "  coke  "  from 
which  no  stilbene  derivative  has  yet  been  isolated.  T.  A.  H. 

Decomposition  of  Azines  by  Heat.  III.  Paul  Pascal  and 
Leon  Nokmand  {Bull.  Soc.  chim.,  1912,  [iv],  11,  21 — 25.  Compare 
preceding  abstract). — The  methoxynaphthaldazine  gives  only  a  small 
yield  of  dimethoxynaphthylethylene  at  362°.  Veratraldazine  gives  but 
little  3:4:3':  4'-tetramethoxystilbene,  whilst  the  azine  from  piperon- 
aldehyde,  N2(ICH*CgH3l02lCH2)2,  does  not  yield  a  corresponding 
stilbene.  The  main  conclusions  arrived  at  from  results  described  in 
this  and  the  preceding  abstracts  are  as  follows. 

Aromatic  azines  decompose  at  about  300°,  evolving  nitrogen  and 
ammonia,  and  giving  stilbene  derivatives,  the  yields  being  increased  if 
the  position  ortho  to  the  group  'CHINg!  is  filled  by  any  radicle.  In 
the  same  homologous  series  the  yield  diminishes  on  ascending  the 
series.  If  a  substituent  group,  such  as  amino-,  in  the  nucleus  of  the 
azine  possesses  a  residual  affinity,  the  yield  of  stilbene  compound  is 
considerably  lowered.  Esterification  in  the  case  of  several  hydroxy- 
groups  attached  to  each  aromatic  nucleus  does  not  prevent  decom- 
position. 

A  study  of  the  physical  constants  of  the  azines  and  stilbenes  shows 
that  the  introduction  of  one  or  more  atoms  of  oxygen  into  the  molecule 
produces  a  rise  in  the  melting  point.  The  reverse  is  the  case  if  a 
hydroxyl  group  is  replaced  by  a  methoxy-  or  ethoxy-group.  Finally, 
the  more  symmetrical  the  molecule  the  higher  is  the  melting  point. 

W.  G. 

The  Existence  of  Sulphur  Fixed  as  Sulphite  in  Wool. 
H.  Strunk  and  Hans  Priess  (Zeitsch.  physiol.  Chem.,  1912,  76, 
136— 144).— Eaikow  (Abstr.,  1905,  i,  725;  1907,  i,  666;  compare 
Grandmougin,  Chem.  Zeit.,  1907,  31,  174)  has  stated  that  wool,  when 
kept  for  some  time  in  contact  with  large  quantities  of  concentrated 
phosphoric  acid,  liberates  small  quantities  of  sulphurous  acid.  This  is 
confirmed,  but  the  amount,  0*0064  gram  of  sulphur  dioxide  from  300 
grams  of  wool,  is  too  small  for  it  to   be  assumed  that  part  of  the 
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Hulphur  in  the  keratin  molecule  is  united  with  oxygen  as  sulphite 
Dry  wool  has  a  very  pronounced  affinity  for  hydrogen  sulphide  ;  this 
is  sufficient  to  explain  the  variations  experienced  in  the  amount  of 
sulphur  in  wool.  The  hydrogen  sulphide  fixed  by  the  wool  is  easily 
oxidised  to  sulphurous  and  sulphuric  acids,  and  it  is  probable  that  a 
small  quantity  of  sulphurous  acid  may  arise  in  the  wool  of  the  living 
animal  in  such  manner.  E.  F.  A. 

The  Separation  of  Rennet  and  Pepsin.  W.  E.  Burge  (Amer. 
J.  Physiol. f  1912,  29,  330 — 334), — The  passage  of  a  direct  current  of 
10  milliamperes  for  twenty-four  hours  through  a  solution  containing 
both  enzymes  causes  a  complete  destruction  of  peptic  activity,  but 
leaves  the  rennet  apparently  unchanged.  W.  D.  H. 

Activation  of  Sucrase  [Invertase]  by  Different  Acids. 
Gabriel  Bertrand,  M.  Rosenblatt,  and  (Mme.)  M.  Rosenblatt 
{Gompt.  rend.f  1912, 154, 1515 — 1518). — The  effect  of  the  more  common 
organic  and  inorganic  acids  on  the  diastatic  activity  of  sucrase  has 
been  determined  under  conditions  more  precisely  defined  than  those  of 
other  observers.  In  each  case  the  optimum  concentration  of  acid  was 
determined.  The  results,  which  are  displayed  in  tabular  form,  show 
that,  generally  speaking,  the  order  of  efficiency  in  which  the  acids  stand 
as  activating  agents  is  the  same  as  Ostwald's  order  for  their  activity 
as  catalysts  in  hydrolysis.  Hydrochloric  and  nitric  acids,  however, 
are  exceptions  to  the  rule,  being  less  effective  as  activators  than  as 
catalysts.  W.  O.  W. 

Action  of  Phosphatese.  Hans  Euler  and  Sixten  Kullberg 
{Zeitsch.  physiol.  C/tem.,  1912,  76,  241.  Compare  Abstr.,  1911,  i,  1051  ; 
this  vol.,  i,  61). — Reference  is  made  to  von  Lebedeff's  work,  which 
does  not  agree  with  that  of  the  authors ;  perhaps  different  kinds  of 
yeast  will  explain  the  discrepancy ;  no  further  experimental  work  is 
adduced.  W.  D.  H. 

4-Amino-3-hydroxyphenylarsinic  Acid  and  its  Products  of 
Reduction.  Ludwig  Benda  {Ber.,  1911,  44,  3578 — 3582.  Compare 
this  vol.,  i,  61 — 64). — 3-Nitro-4-aminophenylarsinic  acid  can  be 
diazotised  in  the  usual  way,  yielding  a  solution  of  a  diazonium  salt, 
which  loses  the  •AsO(OH)2  group  when  boiled  with  dilute  sulphuric 
acid.  However,  by  treatment  with  sodium  acetate  to  destroy  the 
mineral  acid,  the  solution  of  the  diazonium  salt  exchanges  its  nitro-  for 
a  hydroxyl  group ;  the  solution  of  the  resulting  diazonium  salt  can  be 
coupled  with  alkaline  ^-naphthol  to  form  a  red  azo-dye,  which  is 
reduced  by  sodium  hyposulphite  or  by  sodium  hydroxide  and  aluminium, 
yielding  l-amino-2-naphthol  and  Ai-amino-Z-hydroxyphenylarsinic  acid, 
NH2-C0H3(OH)-AsO(OH)2,  the  sodium  salt,  C6H704NAsNa,5H20,  and 
silver  salt  of  which  are  described. 

Under  suitable  conditions,  the  red  azo-dye  is  reduced  by  sodium 
hyposulphite,  yielding  4:4'-  diamino  -3:3'-  dihydroxyarsenobenzene, 
As2[CgH3(NH2)*OH]2,  the  hydrochloride  and  sulphate  of  which  are 
(iescribed.  C.  S. 
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Catalysis  and  the  Formation  of  Petroleum.  Carl  Engler 
and  E.  Severin  {Zeitsch.  angew.  Chem.^  1912,  25,  153 — 158). — Re- 
petition of  KUnkler's  experiments  on  the  distillation  of  crude  oleic  and 
stearic  acids  at  atmospheric  pressure  {Chem.  Zentr.^  1910,  i,  2031) 
shows  that  decomposition  begins  at  34U°  and  358°  respectively,  and 
that  the  formation  of  hydrocarbons  is  small  and  commences  at  about 
400°.  The  suggestion  of  Kiinkler  and  Schwedhelm  (Abstr.,  1909, 
i,  281)  that  soaps  may  first  be  formed  by  the  interaction  of  lime  or 
alumina  with  fats,  and  that  these  under  the  influence  of  heat  may  give 
rise  first  to  ketones,  and  eventually  to  the  hydrocarbons  of  petroleum, 
is  untenable,  since  ketones  have  not  been  found  either  in  bitumens  or 
petroleum,  and  no  indication  of  the  existence  of  soaps  in  bitumen  could 
be  found  by  the  authors.  Various  investigators  have  suggested  that 
rock-forming  materials  by  their  action  on  organic  remains  may  play 
some  part  in  the  formation  of  petroleum,  and  some  support  to  this 
view  is  afforded  by  the  work  of  Sabatier,  Senderens,  and  Mailhe  on 
the  catalytic  decomposition  of  aliphatic  acids  and  their  esters  by 
metallic  oxides  (compare  Ipatieff,  Abstr.,  1904,  ii,  644,  645;  1911, 
i,  937),  and  Grafe  (Petroleum,  1910,  6,  71)  has  pointed  out  that 
Lycopodium  spores  distilled  with  fuller's  earth  afford  a  distillate 
similar  in  character  to  Scottish  shale  oil.  The  authors  have  therefore 
examined  the  distillates  obtained  from  mixtures  of  oleic  or  stearic  acid 
with  diatomite,  fuller's  earth,  quartz  sand,  and  finely  powdered  quartz, 
and  find  that  these  materials  lower  the  temperature  of  decomposition 
and  give  rise  to  distillates  richer  in  hydrocarbons  than  are  obtained 
when  the  acids  are  distilled  alone.  Powdered  quartz  is  the  most 
efficient  of  the  four,  followed  by  fuller's  earth,  which  is  better  than 
either  diatomite  or  sand  (compare  Hviid,  Petroleum,  1910,  6,  429). 
The  distillates,  full  details  of  which  are  given  in  the  original,  in 
general  resemble  those  obtained  by  distillation  of  fatty  acids  under 
pressure  (Abstr.,  1888,  928),  but  contain  more  undecomposed  acid 
and  less  low-boiling  hydrocarbons.  The  conclusion  is  drawn  that  in 
the  conversion  of  organic  remains  into  petroleum,  the  influence  of  rock- 
forming  materials  as  well  as  of  time,  temperatute,  and  pressure  must 
be  taken  into  account.  T.  A.  H. 

Presence  of  Cholesterol  in  Java  Naphthas.  Carl  Engler  and 
WiLHELM  Steinkopf  {J.  Russ.  Phys.  Chem.  Soc,  1911,  43,  1820—1825). 
— The  work  of  Koss  (Abstr.,  1911,  i,  761),  which  was  carried  out 
partly  under  the  supervision  of  the  authors,  and  also  its  unauthorised 
publication  are  severely  criticised.  T.  H.  P. 

IK  Valency  of  Carbon  in  So-called  Unsaturated  Compounds. 
IBiEXEi  E.  TscHiTSCHiBABiN  (J.  Russ.  Phys.  Chem.  Soc,  1911,  43, 
|B90 — 1735). — A  discussion  of  the  various  explanations  which  have 

IK  ^^^'  ^^^'   ••  '^ 
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been  advanced   of  the  unsaturated  character  of  the  carbon  atom  in 
different  classes  of  organic  compounds.  T.  H.  P. 

/9)8y-TrimethylpeDtane.  Latham  Clarke  and  Webster  Newton 
Jones  {J.  Avier.  C/iem.  JSoc,  1912,  34,  170 — 174). — In  continuation  of 
a  study  of  the  octanes  (Abstr.,  1911,  i,  354,  and  earlier  abstracts), 
)8^y-trimethylpentane  has  now  been  synthesised.  By  the  action  of 
magnesium  ethyl  bromide  on  pinacolin,  )8^y-trimethylpentan-y-ol  was 
produced,  nnd  was  converted  into  y-iodo-^^y-trimethylpentane  by  the 
action  of  iodine  and  amorphous  phosphorus.  On  treating  this  carbinyl 
iodide  with  alcoholic  potassium  hydroxide,  ^)8-dimethyl-y-methylene- 
pentane  was  obtained,  and  on  passing  this  over  finely  divided 
nickel  at  160°  in  a  current  of  hydrogen,  fl^y-trimethylpentane  was 
produced. 

P(3y-Tri7nethylpentan-yol,  CMe3-CMe(OH)-CH2Me,  b.  p.  149—152°/ 
760  mm.,  is  a  colourless  liquid  with  a  camphor-like  odour.  The 
octylene  {(3(i-dimethyl-y-rnethyle7iepentane)f  CMe3'C(ICH2)*CH2Me,  b.  p. 
110*4 — 110*8°/760  mm.,  is  a  colourless,  mobile  liquid  with  a  faint, 
musty  odour.  IS/3y-Trimethylpentane,  CMeg'CHMe'CHgMe,  b.  p. 
110-5— 110-8°/760  mm.,  l)]l  07219,  nff  1-4164,  is  a  colourless,  mobile 
liquid  with  a  very  faint  odour.  E.  G. 

/88-Dimethylheptane.  Latham  Clarke  and  Sydney  A.  Beggs 
(J.  Amer.  Chem.  Soc,  1912,  34,  60 — 62). — In  continuation  of  the 
work  on  the  nonanes  (following  abstract),  ySS-dimethylheptane  has 
been  synthesised. 

When  )8-methyl-8-pentanone  (methyl  isobutyl  ketone),  obtained  by 
the  hydrolysis  of  ethyl  isopropylacetoacetate,  is  treated  with  magnesium 
w-propyl  iodide,  the  nonylene  (^-methyl-S-rfiethyleneheptane), 

CH2Me-CH2-C(:GH2)-CH2-CHMe2, 
b.  p.  132 — 133°,  is  obtained  as  a  colourless  liquid  with  an  odour 
resembling  that  of  petroleum.  The  position  of  the  double  bond  was 
not  established,  but  there  is  little  doubt  that  the  formula  assigned  to 
the  compound  is  correct.  On  passing  a  mixture  of  the  nonylene  and 
hydrogen  over  freshly  reduced  nickel,  (SS-dimethyUiejitane, 

CH2Me-CH2-CHMe-CH2-CHMe2, 
b.  p.   132-9— 133°/752  mm.,  D}'^  0-7206,  <'  1-4014,  is  produced  as  a 
colourless  liquid  with  a  petroleum-like  odour.  E.  G. 

/EJc-Dimethylhept^Cie.  Latham  Clarke  and  Sydney  A.  Beggs 
{J.  Amer.  Chtm.  Soc.^  1912,  34,  54 — 60). — In  a  study  of  the  octanes 
(Abstr.,  1911,  i,  354,  and  earlier  abstracts),  certain  relations  have 
been  discovered  between  the  chemical  constitution  and  physical 
properties.  An  investigation  has  been  undertaken  in  order  to  ascer- 
tain whether  similar  relations  occur  in  the  nonane  series,  and  an 
account  is  now  given  of  the  synthesis  and  properties  of  ySc-dimethyl- 
heptane  which  has  been  obtained  previously  in  an  impure  state  by 
Welt  (Abstr.,  1896,  i,  332). 

The  synthesis  was  effected  in  the  following  manner.  )3-Methyl-c- 
heiuinone,  obtained  by  the  hydrolysis  of  ethyl  rsobutylacetoacetate, 
was   converted  into  /Se-dimethyl-c-heptanol   by   means  of  magnesium 
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ethyl  bromide.  The  iodide  of  this  alcohol  was  prepared,  and  when 
boiled  with  alcoholic  potassium  hydroxide  yielded  ^-methyl-e-methylene- 
heptane,  which  was  then  reduced  to  j8e-dimethylheptane. 

Pe-DimethyU-heptanoh  CH2Me-CM:e(OH)-CH2-CH2-CHMe2,  b.  p. 
172 — 174°,  is  a  colourless  liquid  with  an  odour  of  musty  apples.  The 
nonylene  (p-methyl-e-rnethyleneheptane), 

CH2Me-C(:CH2)-CH2-CH2-CHMe2, 
b.  p.  139 — 140°,  is  a  colourless  liquid  with  a  sweet,  petroleum-like 
odour.  /?e-Dimethylheptane,  CH2Me-CHMe-CH2-CH2-CHMe2,  b.  p. 
135-6— 135-97760  mm.,  Dl^  0-7190,  n^  1-4020,  obtained  by  passing  a 
mixture  of  the  nonylene  and  hydrogen  over  freshly  reduced  nickel  at 
160 — 180°,  is  a  colourless  liquid  with  a  petroleum-like  odour. 

E.  G. 

Conjugated  aci-Nitro-compounds.  Arthur  Hantzsch  and  Kurt 
VoiGT  (Beo'.,  1912,  45,  85 — 117). — A  number  of  nitro-compounds, 
chiefly  aliphatic  substances  containing  NOg  attached  to  carbon,  have 
been  examined  spectrometrically  to  determine  how  the  absorption 
spectrum  is  affected  when  the  real  nitro-group  is  changed  to  an  aci- 
nitro-group.  The  chief  result  of  the  investigation  has  been  the 
discovery  of  a  new  type  of  nitro-compound,  which  is  called  a 
conjugated  aci-nitro-compound. 

The  nitro-group  may  be  present  in  a  substance  in  three  forms,  each 
of  which  has  its  characteristic  absorption  curve.  Aliphatic  real  nitro- 
compounds show  very  feeble  selective  absorption,  the  curves  exhibiting 
a  very  flat  band  or  a  kink  beginning  at  oscillation  frequency  3413. 
It  is  immaterial  whether  the  nitro-group  is  the  only  negative 
substituent  in  the  molecule  or  whether  another-  (JSr02,  NOH,  CO, 
CO2H,  COgEt,  C0-NH2,  CN,  Ph)  is  present,  provided  that  the 
introduction  oi  the  latter  does  not  produce  a  constitutive  change 
in  the  nitro-group.  A  simple  aci-nitro-group,  ^CINO'OH,  causes 
weak  general  absorption ;  such  groups  are  present  only  in  the  salts 
of  the  nitroparatfins,  CHRINO'OM.  When,  however,  an  aci-nitro- 
group  is  present  together  with  another  negative  group,  X  (one 
of  those  mentioned  above),  then,  without  exception,  the  substance 
exhibits  very  strong,  selective  absorption,  the  curve  exhibiting 
a  very  deep  band  for  thicknesses  corresponding  with  10  to  100  mm. 
of  i\^/ 10,000  solution.  Since  the  introduction  of  a  negative  group 
into  a  real  nitro-compound  has  little  optical  influence,  whilst  a 
simple  aci-nitro-group  alone  causes  general  absorption,  it  follows  that 
the  strong  selective  absorption  exhibited  by  a  substance  containing 
both  an  «ci-nitro-  and  another  negative  group  must  be  conditioned 
by  the  influence  of  these  two  groups  on  one  another.  This  influence 
is  represented  by  a  peculiarly  constituted,  six-membered  ring,  pro- 
duced by  the  union,  by  a  supplementary  valency,  of  a  metallic  or 
hydrogen  atom,   or  of  an  alkyl  group  with  a  negative  atom  of  the 

v. 

negative    (unsaturated)  group   X  :    R'C%j^^^'^^(Na,H,Me).        For 

examples,  X  is  a  nitro-group  in  aci-dinitro-compounds  (salts  of  di-  and 
tri-nitromethane),  an  K'CO  group  in  a-aci-nitroketones  (the  nitio- 
barhituric  acids ;  ethyl  rtc?-nitromalonate),  and  a  cyano-group  in  a-cyano- 

7fl   2 
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oct-nitro-oompoiinds  (fulminuric  eaters  ;  aci-nitrocyanophenylmethane). 
An  act-nitro -group  in  this  state  is  called  a  conjugated  act-nitro-group. 
Its  presence  explains  why  the  introduction  of  a  third  negative  group 
into  the  molecule  exerts  so  slight  an  optical  influence  ;  the  third  group 
can  only  have  a  feeble  auxochromic  effect.  aci-Nitrophenylmethane 
and  its  salts  contain  a  conjugated  aci-nitro-group  ;  consequently  the 
benzene  nucleus,  by  means  of  a  supplementary  valency  (in  the  ortho- 
or  para-position),  can  form  part  of  the  six-membered  complex. 

Certain  conjugated  aci-nitro-compounds  (fulminuric  acid  and  the 
nitrobarbituric  acids)  are  so  stable  that  they  cannot  be  converted,  even 
by  concentrated  sulphuric  acid,  into  real  nitro-com pounds.  Further- 
more, substances  containing  a  simple  aci-nitro-group  together  with 
another  unsaturated  group  are  incapable  of  existence  ;  therefore,  when 
a  real  nitro-compound  containing  another  unsaturated  group  is  trans- 
formed into  an  act-nitro-compound,  a  conjugated  aci-nitro-group  is 
always  produced. 

The  chromoisomerism  of  certain  conjugated  aci-nitro-compounds,  for 

example,  the  yellow  and  the    colourless  salts  of    the  nitrobarbituric 

acids,  cannot  be  explained  by  regarding  the  yellow  salt  as  containing 

a  conjugated  aci-nitro-group  and  the  colourless  salt  as  containing  a 

simple  rtci-nitro-group,  because  the  latter  group  cannot  exist  in  such 

compounds.     Both  salts  contain  the  conjugated  aci-nitro-group.     The 

colour  of  the  yellow  salt  is  due  to  a  shifting  of  the  absorption  band 

towards  the  red  end  of  the  spectrum.     Chromoisomerism  in  such  cases, 

therefore,  is  merely  valency  isomerism  and  is  represented  thus  : 

-CIO- M         ,    -C-0— M 

1  •      and      II  :  . 

-CINO-O  -C-NOIO 

When  the  ionisation  of  a  substance  containing  a  conjugated  aci- 
nitro-group  is  unaccompanied  by  secondary  changes,  the  ions  are 
optically  identical  with  the  undissociated  acid,  and  therefore  contain 
the  peculiar  pix-membered  ring.  This  result  leads  to  Werner's  theory 
that  the  formation  of  ions  is,  in  the  first  step,  a  case  of  hydrate 
formation.  For  the  particular  examples  under  discussion,  the  ionisa- 
tion is  represented  by  the  scheme  : 

R-C<^.-^H,0'+H-. 

In  conclusion,  attention  is  drawn  to  the  extensive  optical  and 
chemical  analogies  between  negatively  substituted  nitrocompounds  on 
the  one  band,  and  negatively  substituted  ketones  (ethyl  acetoacetate) 
on  the  other.  C.  S. 


Aliphatic  Nitro-compounds.  XII.  Constitution  of  aci- 
Nitro-compounds.  Wilhelm  Steinkopf  and  Boris  Jukgens  (J.  pr, 
CJiem.,  1911,  [ii],  84,  686—713.  Compare  Abstr.,  1911,  i,  530).— The 
formation  of  hydroxamic  chlorides  by  the  action  of  hydrogen  chloride 
on  aliphatic  nitro-com{)Ounds  is  referred  by  the  authors  to  the  decom- 
position of  the  aci-nitro-compound  into  the  corresponding  aldehyde 
and  nitroxyl,  which  then  combine  to  form  a  nitroso-alcohol  (I) ;  the 
latter  compound  reacts  with  hydrogen  chloride,  yielding  a  chloronitroso- 
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compound  (II),  whicli  then  undergoes  transformation  into  the  hydrox- 
amic  chloride  (III),  as  shown  in  the  following  scheme  : 
R-CH:N0-0H  ->  R-CHO  +  INOH  — >  (I)  R-CH(NO)-OH  -> 
(II)  R-CHCl-NO    -^    (III)  R-CCKN-OH. 

This  view  is  supported  (1)  by  the  observations  of  Nef  (Abstr.,  1895, 
i,  3),  and  also  of  Hantzsch  and  Veit  (Abstr.,  1899,  i,  401),  who  find 
that  aci-nitro-derivatives  of  hydrocarbons  readily  decompose  into 
aldehyde,  nitrous  oxide,  and  water;  (2)  by  the  formation  of  hydr- 
oxamic  acids  by  the  direct  combination  of  aldehydes  and  nitroxyl 
(Angeli),  and  (3)  by  the  production  of  blue  or  green  colorations,  due  to  the 
formation  of  chloronitroso-compounds,  R'CHCl'NO,  when  salts  of  the 
nitro-derivatives  of  aliphatic  hydrocarbons  are  acidified  in  aqueous  or 
ethereal  solution.  Attempts  have  been  made  to  isolate  these  coloured 
compounds  in  the  case  of  nitromethane,  nitropropane,  and  nitro- 
ethane,  but  only  with  the  last-mentioned  compound  were  the  attempts 
successful.  When  a  suspension  of  the  sodium  salt  of  aci-nitroethane 
in  a  large  volume  of  ether  is  treated  with  an  excess  of  hydrogen 
chloride,  and  the  resulting  solution,  after  removal  of  the  sodium 
chloride,  rapidly  evaporated,  chloronitrosoethane  (Piloty  and  Steinbeck, 
Abstr.,  1902,  i,  735)  was  obtained.  If  a  small  volume  of  ether  is  used 
and  excess  of  hydrogen  chloride  avoided,  the  product  consists  of  ethyl- 
nitrolic  acid.  The  formation  of  the  latter  compound  is  due  to  the 
action  of  nitrous  acid,  produced  by  the  decomposition  of  the 
intermediately  formed  nitroso-alcohol,  NO'CMeH'OH,  on  unchanged 
nitroethane. 

Salts  of  nitro-compounds,  such  as  nitroacetic  acid  and  nitroaceto- 
nitrile,  which  contain  strongly  negative  groups  do  not  give  blue  or 
green  colorations  when  treated  with  acids,  and  the  conclusion  is  there- 
fore drawn  that  in  these  cases  decomposition  of  the  aci-nitro-compound 
into  aldehyde  and  nitroxyl  does  not  take  place. 

This  view  is  supported  by  the  behaviour  of  w-nitroacetophenone, 
which  on  treatment  with  hydrogen  chloride  in  ethereal  solution  yields 
(o-chloro-oo-oximinoacetophenone  (Thiele  and  Haeckel,  Abstr.,  1903,  i, 
160),  without  the  intermediate  formation  of  a  coloured  nitroso- 
compound.  acz-Phenylnitromethane,  which  contains  the  feebly  negative 
phenyl  group,  occupies  an  intermediate  position ;  with  ethereal 
hydrogen  chloride,  it  develops  the  blue  coloration  very  slowly,  instead 
of  instantly  as  in  the  case  of  the  nitro-derivatives  of  aliphatic  hydro- 
carbons, and  this  coloration  gradually  disappears  owing  to  the  formation 
of  benzhydroxamic  acid. 

These  differences  in  the   behaviour   of   nitro-compounds   are    best 
explained  on  the   assumption    that    the    «ci-nitro-derivative    has    the 
CKH — N'OH,    proposed    by    Hantzsch,    and    not    the 


O 

Michael-Nef   formula,    CHRINO'OH,    now   generally   accepted.     The 
stability  of   the   carbazoxy-ring  depends    on  the  nature  of    the  sub- 
stituents.     When    K  =  H  or  alkyl,  the  ring  is  unstable,  and  readily 
suffers  complete  rupture,  as  indicated  in  the  following  scheme : 
R-CH-i-N-OH 

\y  _^     R-OHO-t-IN-OH. 

O 
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On  the  other  hand,  when  K  is  a  stron^'ly  negative  group,  the 
stability  of  the  ring  is  greatly  increased,  so  that  rupture  occurs  only 
at  one  jK)int,  either  between  0  and  O,  with  the  formation  of  a  nitro- 
compound as  shown  in  (I)  below,  or  between  N  and  0,  with  the  formation 
of  a  hydroxamic  acid  as  indicated  in  (II)  : 

^  ..  R-CH— N-OH 

R-CH5,-N<Q    or    R-CH2-N<i      ^-  \><  — > 

(II.)  R-C<^H^H. 
The  evidence  furnished  by  Nef  in  favour  of  the  formula 

r-ch:no-oh 

for  aci-nitro-compounds  is  subjected  to  a  critical  examination,  and  the 
conclusion  is  drawn  that  Hantzsch's  formula  affords  a  simpler  and  less 
forced  explanation  of  the  behaviour  of  these  compounds. 

Numerous  examples  of  the  reactions*  of  nitro-com pounds  and  of 
a  large  number  of  other  classes  of  compounds  containing  the 
carbazoxy-ring  are  cited  in  support  of  the  authors'  view.  F.  B. 

Specific  Gravity  Table  of  Alcohol- Water  Mixtures  at 
17*5°.  WiLHELM  Fresenius  and  Leo  GRt)NnuT  (Zeiisch.  anal.  Chem., 
1912,  51,  123— 124).— A  useful  table  giving  Df'  for  a  number  of 
mixtures  of  alcohol  and  water,  together  with  the  corresponding 
alcohol  %  by  weight  and  by  volume,  and  also  alcohol  in  grams  per 
100  c.c.  L.  DE  K. 

Action  of  Potassium  Hydroxide  on  Secondary  Alcohols ; 
Diagnosis  of  Primary  and  Secondary  Alcohols  of  High 
Molecular  Weight.  Marcel  Guerbet  {Gompt.  rend.y  1912,  154, 
222 — 225.  Compare  this  vol.,  i,  67). — When  secondary  alcohols  are 
heated  at  230°  with  potassium  hydroxide,  some  oxidation  occurs  with 
production  of  potassium  salts  of  acids,  but  the  greater  part  of  the 
alcohol  forms  condensation  products ;  thus  isopropyl  alcohol  yields 
formic  and  acetic  acid,  together  with  ^-methylpentan-S-ol  and 
)38-dimethylheptan-^-ol.  The  corresponding  higher  homologues  are 
obtained  from  «ec.-butyl  alcohol  and  octyl  alcohol.  The  ease  with 
which  the  reaction  is  carried  out  renders  it  suitable  for  distinguishing 
between  secondary  and  primary  alcohols.  W.  O.  W. 

Specific  Gravity  and  Hygroscopic  Power  of  Glycerol. 
Anton  Kailan  {Zeitsch.  anal.  CJiem.y  1912,  51,  81 — 101). — 
Anhydrous  glycerol  has  DY'  1  •26413.  The  density  between  14°  and 
20°^can  be  calculated  by  the  expression  Dl=  1-26413  +  (15  - 1)  0-000632, 
and  a  table  is  given  of  densities  from  14-3°  to  20- 6°.  Boiling  points 
under  various  pressures  between  9  and  32  mm.  are  also  recorded. 

Glycerol  rapidly  absorbs  moisture  from  the  air,  and  a  number  of 
determinations  of  the  hygroscopic  power  of  anhydrous  and  hydrated 
samples  are  given.  It  appears  that  a  mixture  containing  80%  of 
glycerol  is  in  equilibrium  with  air  containing  an  average  amount  of 
moisture. 

The  author  also  noticed  that  alcohol  containing  but  little  water 
absorbs,  in  the  same  circumstances,  water  four  times  more  rapidly 
than  does  a  similar  glycerol.  L.  de  K. 
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Preparation  of  Bpichlorohydrin  from  Dichlorohydrin  and 
Alkalis.  Farbenfabriken  vorm.  Friedr.  Bayer  &,  Co.  (D.R.-P. 
239077).— When  dichlorohydrin  (129  parts)  in  200  parts  of  water 
is  slowly  treated  with  133  parts  of  30%  sodium  hydroxide  solution,  it 
yields  85  parts  of  epichlorohydrin ;  the  sodium  hydroxide  may  be 
replaced  by  its  equivalent  of  potassium  or  ammonium  hydroxide,  but  the 
above  concentrations  must  be  carefully  maintained.       F.  M.  G.  M. 

Tautomerism  of  the  Dialkyl  Phosphites.  Thaddeus 
MiLOBENDZKi  (Ber.,  1912,  45,  298 — 303). — Previous  investigations 
(Abstr.,  1897,  i,  391  ;  1908,  ii,  488;  1903,  i,  733;  1907,  i,  8,  1899, 
i,  659)  have  indicated  that  dialkyl  hydrogen  phosphite  in  the  free 
condition  has  the  constitution  (I)  0!PH(0fl)2.  From  the  behaviour 
of  the  esters  in  aqueous  solution,  the  author  shows  that  they  also 
exist  in  the  tautomeric  form  (II)  0H'P(0R)2. 

Silver  salts  of  the  composition  Ag'P0(0R)2  are  precipitated  from 
aqueous  solutions  of  ditsopropyl  hydrogen  phosphite  (b.  p.  74 — 75°/ 
9  mm.)  and  diethyl  hydrogen  phosphite  (b.  p.  66 — 67°/9  mm.)  by  the 
successive  addition  of  silver  nitrate  and  aqueous  alkalis  (ammonia, 
sodium  hydroxide,  and  barium  hydroxide) ;  the  addition  of  the 
reagents  in  the  reverse  order  produces  no  precipitate. 

According  to  the  author  the  silver  salts,  0Ag*P(0R)2,  are  readily 
soluble  in  water,  and  the  non-formation  of  a  precipitate,  when  the 
alkali  is  added  before  the  silver  nitrate  is  due  to  the  transformation 
of  the  keto-ester  (I)  into  the  enolic  form  (II). 

The  silver  salts,  Ag'P0(0R)2,  dissolve  in  excess  of  alkali  owing  to 
change  into  the  tautomeric  form,  induced  by  the  hydroxyl  ions ;  on 
acidifying  the  alkaline  solutions,  the  original  salt  is  precipitated. 

Dialkyl  hydrogen  phosphites  show  the  phenomenon  of  gradual 
neutralisation.  The  percentage  of  the  ester  (T)  present  in  aqueous 
solutions  has  been  determined  by  adding  the  equivalent  amount  of 
aqueous  ammonia,  followed  immediately  by  the  addition  of  silver 
nitrate ;  the  amount  of  silver  salt,  Ag'P0(0R)2,  precipitated  cor- 
responds with  that  of  the  ester  of  the  formula  (I)  originally  present ; 
with  diethyl  hydrogen  phosphate  the  amount  is  35%. 

That  the  enolic  modifications  of  the  esters  are  capable  of  existing 
in  aqueous  solution  has  also  been  shown  by  neutralising  with  aqueous 
barium  hydroxide,  and  then  adding  the  equivalent  amount  of  sulphuric 
acid ;  the  solutions  thus  obtained  do  not  show  the  phenomenon  of 
gradtial  neutralisation,  nor  yield  insoluble  silver  salts. 

Triethyl  phosphite  is  hydrolysed  by  excess  of  aqueous  sodium 
hydroxide  to  sodium  diethyl  hydrogen  phosphite ;  dialkyl  hydrogen 
phosphites  are  not  hydrolysed  by  alkalis. 

Experiments  are  also  described  showing  that  sodium  diethyl  phosphite, 
prepared  from  sodium  and  diethyl  hydrogen  phosphite  in  ethereal 
solution,   exists  in  aqueous  solution  in  the  form  NaO*P(OEt)2. 

F.  B. 

Constitution  of  Glycerophosphoric  Acid  Prepared  by 
Eaterification  of  Phosphoric  Acid  or  Sodium  Dihydrogen 
Phosphate.  Paul  Carre  (Compt.  rend.,  1912,  154,  220—222.^ 
Compare    Abstr.,     1904,    i,     133,     215). — Sodium    glycerophosphate, 

*  and  BiUl.  Soc.  chim.,  1912,  11,  169—172. 
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propart'd  by  Poulenc's  method,  was  converted  into  glyceropho8f)horic 
acid  by  tlio  process  previously  described.  The  product  is  idpiilical  in 
every  respect  with  the  acid  formed  in  the  direct  esterification  of 
phosphoric  acid  by  glycerol.  The  same  acid  is  obtained  when  glycerol 
bromohydrin  (3  mols.)  is  heated  with  silver  phosphate  and  the 
resulting  unstable  esUr,  OP[0-CH2-CH(OH)-CH/OH]3,  submitted  to 
hydrolysis.  Poulenc's  compound  must,  therefore,  be  a  salt  of 
a-glycerophosphoric  acid,  and  not  of  the  /?-acid  as  stated  by  Paolini 
(Abstr.,  1911,  ii,  774).  The  author  has  been  unable  to  obtain  Paolini's 
brucine  salt  crystallising  with  7H2O.  W.  O.  W. 

Preparation  of  Glycol  and  Qlycolhydrin  Esters  of  Phosphoric 
Acid  Glycerides.  Adolf  Ghun  and  Fritz  Kade  (D.R.-P.  240075). 
—Compounds  of  general  formulaX-C2H4-0-PO(OH)-0-C3H5(0-CO- 11)2, 
whtre  R.  is  an  alkyl  group  and  X  halogen  or  hydroxyl,  can  be  readily 
prepared  by  the  action  of  phosphoric  oxide  on  distearin  and  ethylene- 
glycol  or  halogenhydrins. 

The  following  products  are  described  :  the  compound ^ 
C2H,Cl-0-PO(OH)-0-C8H5(0-CO-Ci7H35)2, 
m.  p.  65 — 66°  ;  the  compound, 

OH-C2H,-0-PO(OH)-0-C3H,(0-CO-Ci7H,5)2, 
from    ayS-distearinphosphoric   acid    ester,    ethylenechloiohydrin,    and 
glycol.     The  tHmethylamine  salt, 

C2H4Cl-0-PO(0-NHMe3VO'C8H5(0-CO-Ci7Hg5)2, 
m.  p.  69°  ;  and  by  the  interaction  of  another  molecule  of  trimethyl- 
amine,  the  salt, 

NMe3Cl-C2H,-0-PO(0-NHMe3)-0-C3H5(0-CO-Ci7H35)2. 

F.  JVi.  G.  M. 

The  Agglutination  of  Lecithins  and  Lecithin-protein 
Mixtures  by  Acids.  J.  Feinschmidt  {Biochem.  Zeitsch.,  1912,  38, 
244 — 251). — Aqueous  susjensions  of  lecithins  of  various  origins  have 
agglutination  optima  at  definite  hydrogen  ion  concentrations,  which 
are  identical  with  the  isoelectric  point.  This  varies  in  the  different 
preparations  between  10"^  and  10"*,  that  is,  in  somewhat  strongly  acid 
solutions.  Neutral  salts  increase  the  turbidity  of  the  solutions,  but 
make  the  actual  agglutination  point  less  sharp.  When  lecithin  and 
protein  are  mixed,  a  new  complex  is  formed,  in  which  the  agglutination 
point  shifts  towards  the  less  acid  side  ;  in  this  case  the  precipitation 
is  more  energetic  and  coarser.  S.  B.  S. 

Catalytic  Decomposition  of  Formic  Esters.  Paul  Sabatiee 
and  Alphonse  Mailhe  (Compt.  rend.,  1912,  154,  49 — 52.  Compare 
Abstr.,  1911,  i,  258 — 416).— The  catalytic  decomposition  of  alkyl 
formates  below  400°  is  somewhat  complicated,  and  follows  a  different 
course  from  that  of  esters  of  higher  acids.  In  general,  two  principal 
reactions  occur,  represented  by  the  equations:  (1)  2H'C0^R  = 
H-CHO  +  CO2  +  Rg^'  followed  by  the  dehydration  of  the  aldehyde 
with  production  of  an  unsaturated  hydrocarbon  ;  (2)  H*C02R  =  C0-H 
R'OH,  followed  by  dehydration  or  dehydrogenation  of  the  alcohol. 
The  water  set  free  may  effect  hydrolysis,  the  resulting  formic  acid 
then  decomposing  in  the  manner  already  described. 
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The  nature  of  the  catalyst  considerably  influences  the  course  of 
reaction;  thus  in  the  case  of  methyl  formate  and  titanium  oxide, 
reaction  (1)  predominates,  whilst  with  zinc  oxide  reaction  (2)  occurs 
almost  exclusively.  Both  reactions  take  place  with  thorium  dioxide. 
Finely  divided  platinum,  nickel,  and  copper  readily  effect  catalysis, 
principally  in  accordance  with  equation  (2).  W.  O.  W, 


Catalytic  Pormation  of  Saturated  Aliphatic  Esters  from 
Formic  Esters.  Paul  Sabatier  and  Alphonse  Mailhe  (Gompt. 
rend.,  1912,  154,  175 — 177.  Compare  preceding  abstract). — When 
the  vapour  of  methyl  formate  and  isobutyric  acid  in  equimolecular 
proportions  is  passed  over  titanium  oxide  at  250°,  carbon  monoxide  is 
liberated,  and  the  condensed  liquid  contains  20%  of  methyl  isobutyrate, 
together  with  methyl  alcohol  and  some  zsobutaldehyde.  The  esterification 
is  explained  by  the  decomposition  of  the  methyl  formate  in  the  manner 
previously  described,  whilst  the  aldehyde  arises  from  reduction  of  the 
acid  by  formic  acid.  Thorium  oxide  acts  in  the  same  way,  but  requires 
a  higher  temperature  ;  thus  at  300 — 330°,  isovaleric  acid  and  methyl 
formate  give  40%  of  methyl  zsovalerate  by  volume  and  16%  of  iso- 
valeraldehyde.  Under  these  conditions  the  amount  of  ketone  formed 
is  inconsiderable,  but  at  370°  the  condensed  liquid  contains  50%  of 
ester,  10%  of  isovalerone,  15%  of  isovaleraldehyde,  and  also  methyl 
alcohol. 

Similar  results  have  been  obtained  with  higher  acids  and  other  alkyl 
formates.  The  direct  reduction  of  acids  by  means  of  formic  acid 
will  be  described  in  a  further  communication.  W.  0.  W. 


Optically  Active  Dialkylacetic  Acids.  Emil  Fischer,  Julius 
HoLZAPFEL,  and  Hans  von  Gwinner  (Ber.,  1912,  45,  247 — 257. 
Compare  Fischer  and  Flatau,  Abstr.,  1909,  i,  628). — a-isoButylhexoic 
acid  has  been  resolved  into  optically  active  components  by  crystal- 
lisation of  the  brucine  salt.  The  difference  between  the  butyl  and 
isobutyl  radicles  is  apparently  enough  to  cause  pronounced  optical 
asymmetry.  a-isoButylvaleric  acid  has  also  been  resolved,  but 
definite  results  were  not  obtained  with  a-isopropylvaleric  acid. 

Ethyl  hutyli&ohutylmalonate,  prepared  by  the  interaction  of  n-butyl 
bromide  on  ethyl  zsobutylmalonate  and  sodium,  has  b.  p.  137 — 140°/ 
10  mm.  When  hydrolysed  by  means  of  feodium  hydroxide,  hutyl 
hobutylmalonic  acid  is  obtained  in  colourless  crystals,  m.  p.  136 — 138°. 
The  neutral  solution  of  the  ammonium  salt  gives  a  colourless 
precipitate  with  silver  nitrate,  and  crystalline  precipitates  of  the 
corresponding  salts  with  barium  and  calcium  chlorides.  On  heating 
at  160°,  butylisobutylacetic  [a-isobutylhexoicl^  acid  is  obtained  as  a  colour- 
less oil,  b.  p.  145 — 145*5°  (corr.)/10  mm.  The  hruciyie  salt  forms 
small,  microscopic  prisms.  The  first  separations  were  hydrolysed 
by  heating  with  sulphuric  acid.  The  optically  active  d-a-isoh\ity\- 
hexoic  acid  had  [a]t;  -l-5'73°. 

Ethyl  j)ro2)yl\iiobutylmalonate  was  obtained  as  an  oil,  b.  p.  126°/ 
9  5  mm. 
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Propi/l'xsobuti/lfnalonic  acid  cryntallises  in  stunted  prisms  or  platps, 
m.  p.  147 — 149^  (corr.,  decomp.). 

Vrojyyl\f>>ohutylacetic  [a-iHohutylvaleric]  acid  is  a  colourless  oil, 
D^o  0-8928,  b.  p.  122°  (corr.)/8-5  mm.  ;  it  forms  a  colourless  silver 
salt,  crystallising  from  ammonia  in  microscopic,  slender  needles.  Tlie 
calcium  salt  also  consists  of  microscopic,  slender  needles.  The  hrucine 
salt  forms  microscopic,  small  prisms,  and  yields  d-a-mobutylvaleric  acid 
as  a  colourless  oil,  m.  p.  10070-5  mm.,  D22  0-8876,  [a]f;^  +9-8°. 

The  iiionoamide  of  jrropylisopropijlmalonic  acid, 
COgH-CPr-Pr^-CO-NHg, 
obtained  by  heating  cyanowopropylvaleric  acid  with  concentrated 
sulphuric  acid,  crystallises  in  colourless  bunches  of  intergrown 
prisms,  m.  p.  137°  (corr.,  decomp.).  When  heated  over  the  flame  in  a 
distillation  flask,  a-isopropylvaleramide  is  obtained  at  about  250°.  It 
crystallises  in  slender,  colourless  needles,  m.  p.  131 — 133°  (corr.). 

By  the  action  of  sulphuric  acid  and  sodium  nitrite  at  80'^,  jtropyl- 
i^ojrropylacetic  [a-i^opropylvaleric^  acid  is  obtained,  b.  p.  116°  (corr.)/ 
12  mm.,  112— 113°/9mm.,  D^^  0'9076. 

A  partial  resolution  was  obtained  by  means  of  the  quinidine  salt, 
the  acid  formed  having  [af^  +077°.  E.  F.  A. 


Composition  of  Linseed  Oil  and  the  Distribution  of  Oxygen 
in  Dried  Layers  of  the  Oil.  II.  E.  I.  Orloff  {J.  liuss.  Phys. 
Cliem.  aSoc,  1911,  43,  1509—1524.  Compare  Abstr.,  1910,  i,  810).— 
The  author  criticises  Fokin's  work  (Abstr.,  1907,  i,  820),  the  results 
of  his  own  experiments  being  in  agreement  with  Genthe's  theory 
(Zeitsch.  angew.  Chem.,  1906,  19,  2087),  except  that  he  finds  that 
when  a  layer  of  the  oil,  100 — 108  sq.  cm.  in  area,  weighs  O'l — 0'15 
gram,  16 — 16%  of  oxygen  is  taken  up,  although  setting  occurs  when 
only  12%  has  been  absorbed. 

Experiments  in  which  a  cobalt  dryer  was  employed  give  for  the 
rates  at  which  oxygen  is  fixed  results  corresponding  with  the  formula 


re- 


dx/dt  =  k{A-x)(B  +  x)  or  ^  =  ^^2+^*  ^°^\X^'  ^^/'  ^^®^®  "^ 
presents  the  total  amount  of  oxygen  absorbed  expressed  as  reduction 
of  pressure,  x  the  atmospheric  pressure,  and  B  a  constant.  After 
the  oil  has  combined  with  12%  of  its  weight  of  oxygen,  a  solid  phase 
is  formed,  and  the  further  velocity  of  the  absorbing  process  is  expressed 
by  dx/dt  =  k{A  -fx){B  +/a;),  where  /,  the  correction  coefficient,  is  less 
than  unity,  and  corresponds  with  the  product  of  combination  of  the 
solid  phase,  A;/"  being  a  constant  magnitude. 

In  parallel  with  this  chemical  process  proceeds  a  physical  one  of 
diffusion  of  the  oxygen  into  the  oil,  the  amounts  of  oxygen  in 
successive  layers,  starting  from  the  surface,  being  in  the  proportions 
of  n,  n^,  71^,  n*  .  .  .  nP,  where  n  is  less  than  1  (0-5,  0-6,  etc.).  The 
quantity  of  oxygen  combined  is  related  to  the  factor  n,  according  to 
the  expression  S/Q  =  n/(\  -  ii),  where  Q  is  the  quantity  of  combined] 
oxygen  corresponding  with  the  iodine  number,  and  S  is  the  amount  of 
oxygen  found  in  each  separate  case.     Assuming  complete  distribution: 
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of  the  oxygen  by  diffusion,  the  value  of  n  must  be  taken  as  two-thirds. 

T.  H.  P. 

Molecular  Rearrangements  in  the  Camphor  Series.  IX. 
LauronoHc  Acid  and  Campholactone.  William  A.  Noyes  and 
Charles  E.  Burke  {J.  Amer.  Ckem.  Soc,  1912,  34,  174—183).— 
Tiemann  (Abstr.,  1901,  i,  6)  found  that  lauronolic  acid  prepared  from 
bromocamphoric  anhydride  has  a  rotatory  power  which  differs  con- 
siderably from  that  of  the  acid  obtained  by  the  distillation  of  camphanic 
acid,  and  suggested  that  the  acid  produced  by  the  latter  method  con- 
sisted of  a  mixture  of  optical  isomerides.  This  has  now  been  proved 
to  be  the  case. 

Lauronolic  acid,  prepared  from  active  bromocamphoric  anhydride 
by  Aschan's  method  (Abstr.,  1895,  i,  154),  has  been  obtained  in  the 
form  of  rosettes  of  long  needles ;  it  has  m.  p.  6-5 — 8°,  b.  p.  230 — 235° 
under  the  ordinary  pressure,  vapour  pressure  99 — 100  mm.  at  184", 
Dr  10109,  Df  1-0133,  Djo  1-0249,  [aj  +187'7°,71d  1-47586,  and  the 
dissociation  constant  K  1-36x10"^.  The  calcium  salt  crystallises 
with  3H2O,  instead  of  only  2H2O  as  stated  by  Bredt  (Abstr.,  1911,  i, 
417),  and  when  heated  with  sroda-lime  yields  laurolene. 

When  hydrogen  iodide  is  passed  into  a  solution  of  lauronolic  acid 
in  light  petroleum,  the  hydriodide  is  obtained  in  the  form  of  yellow 
plates,  and  is  very  unstable.  On  reducing  this  compound  with  zinc 
dust  and  alcohol,  dihydrolauronolic  acid,  CgHj^'COgH,  is  produced, 
which  has  Df  0*9008,  [a]?^+l-74°,  vapour  pressure  100  mm.  at 
178°  and  749  mm.  at  215"^,  and  [n]jy  1-45786;  the  amide  has  m.  p. 
50-51°. 

By  decomposing  inactive  bromocamphoric  anhydride  prepared  from 
synthetical  camphor,  inactive  lauronolic  aud  camphanic  acids  were 
obtained.  Inactive  lauronolic  acid  has  m.  p.  5 — 8-5°,  vapour  pressure 
100  mm.  at  192°,  Df  1-0318,  and  [n]^,  1*47655;  its  calcium  salt 
crystallises  with  IHgO. 

Campholactone,  prepared  in  various  ways  from  lauronolic  acids  of 
widely  different  rotatory  powers,  has  m,  p.  50°  and  [a]^  -21-7°,  and 
when  warmed  with  barium  hydroxide  solution  is  converted  into  the 
corresponding  hydroxy-acid,  m.  p.  143°  and  [ajg'  +16-0°.  E.  G. 


Molecular  Rearrangements  in  the  Camphor  Series.  VIII. 
Camphonolic  Acid  and  Camphonololactone.  William  A. 
NoYES,  E.  E.  GoRSLiNE,  and  R.  S.  Potter  (J.  Amer.  Chem.  Soc.^ 
1912,  34,  62 — 67). — Four  hydroxy-acids  and  three  lactones  have  been 
described  which  retain  the  tertiary  carboxyl  group-  of  camphoric  acid. 
Tlie  structural  formulae  assigned  to  these  compounds  have  not  been 
well  established,  and  the  present  work  was  therefore  undertaken  with 
the  object  of  obtaining  further  evidence  as  to  their  constitution. 

Camphononic  acid,  prepared  by  a  modification  of  Lapworth  and 
Lenton's  method  (Trans.,  1901,  79,  1287),  has  m.  p.  229—230°,  [a]S« 
in  benzene  (2*4  grams  in  100  c.c.)  +17-8°,  [a]rf  in  alcohol  (2  grams 
in   100   c.c.)    -3*9°.     On  reducing  this    acid  with   sodium  and  amyl 
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alcohol,  amyl  camplionolate  is  obtained  as  a  yellow,  vipcons  oil  of 
b.  p.  222 — 223°/4()  mm.  ;  tiie  calcium^  copper,  and  silver  salts  were 
prepared. 

It  is  shown  that  the  lactone  obtained  by  Noyes  and  Taveau  (Abstr., 
PR  •PM  'CO     ^^^^j   ^»   ^^7)   ^y   decomposing   the  nitroso-derivative 

12  ,  .         of  aminolauronic  anhydride  with  sodium  hydroxide  is 

CMe^  identical  with  cis-camphonololactone  (annexed  formula) 

prr  .r'lTT k       prepared    by    Bredt    (Abstr.,    1909,    i,    498)    by    the 

2  electrolytic    reduction    of    camphononic    acid.        cis- 

Camphonololactone  has  m.  p.   165 — 167°,  [a]^  in  alcohol  (5  grams  in 

CH  -CMe-COH   ^^^  ^•''•)    ~^^'^°  """"^  W'>  ^^^  ^""^"^^  '"^  ^^^  ''•'^•) 

12   ,  2        _  2  2  3°.        The    corresponding     hydroxy-acid,     cis- 

CMeg  cam  phenolic   acid    (annexed     formula),    has    m.     p. 

CR  '(''R/^OR^         ^^^ — ^^^°  when  rapidly  heated,  [a]o  in  alcohol  (10 
2        ^       ^        grams  in   100  c.c.)    +29'2°,  and  on  oxidation  with 
chromic  acid  is  converted  into  camphononic  acid.  E.  G. 

The  Melting  Point  of  Oxalic  Acid.  Eyvind  Bodtker  {Chem. 
Zeit.,  1912,  36,  105). — Pure  crystallised  oxalic  acid  does  not  appear 
to  have  a  definite  melting  poiut ;  a  small  crystal  placed  in  a  capillary 
tube  had  m.  p.  99*5 — 101*5°,  whilst  a  layer  in  the  capillary  tube, 
1  mm.  in  height,  had  m.  p.  100 — 102*5°  when  the  temperature  was 
raised  very  slowly  and  maintained  at  100°  for  about  one  minute. 

W.  P.  S. 

Conversion  of  Maleic  into  Pumaric  Acid.  Sebastian  M. 
Tanatar  (J.  Russ.  Phys.  Chem.  Soc,  1911,  43,  1742— 1746).— It 
was  discovered  by  Skraup  (Abstr.,  1891,  1338)  that  the  interaction  of 
hydrogen  sulphide  and  sulphur  dioxide  in  aqueous  solution  in  presence 
of  maleic  acid  is  accompanied  by  transformation  of  the  latter  acid  into 
fumaric  acid  ;  this  effect  he  termed  "resonance." 

Since  the  reaction  liquid,  after  filtration  from  the  sulphur  formed, 
contains  nothing  capable  of  bringing  about  this  transformation,  the 
author  has  investigated  the  action  of  sulphur  on  maleic  acid.  Milk 
of  sulphur  is  without  effect,  and  the  same  is  apparently  the  case  with 
the  sulphur  separated  by  the  action  of  hydrogen  sulphide  on  ferric 
chloride  in  presence  of  maleic  acid.  With  sodium  thiosulphate  and  a 
mineral  acid,  however,  which  normally  give  precipitation  of  sulphur, 
maleic  acid  prevents  such  precipitation  and  is  simultaneously  con- 
verted into  fumaric  acid  ;  a  similar  transformation  is  produced,  also 
without  separation  of  sulphur,  by  addition  of  the  thiosulphate  to  a 
solution  of  maleic  acid  alone.  That  these  solutions  contain  no  dissolved 
sulphur  is  shown  by  extraction  with  carbon  disulphide,  and  the  con- 
clusion is  drawn  that  it  is  the  reaction  of  the  thiosulphuric  and  maleic 
acids,  with  formation  of  an  unknown  product,  that  induces  the  isomeric 
change. 

This  same  change  is  brought  about  by  treatment  of  maleic  acid  with 
ammonia  or  potassium  polysulphide  (liver  of  sulphur),  although  in 
the  latter  case  it  may  be  due  to  the  presence  of  thiosulphate. 

T.  H.  P. 
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Relation  between  the  Configuration  and  Rotation  of  the 
Lactones  in  the  Sugar  and  Saccharinic  Acid  Groups.  Krnest 
Anderson  (J.  Amer.  Gkem.  Soc,  1912,  34,  51 — 54). — Hudson  (Abstr., 
1910,  i,  220)  has  pointed  out  that  dextrorotatory  sugar  lactones  have 
the  ring  on  one  side  of  the  structure,  whilst  Isevorotatory  lactones 
have  it  on  the  other. 

It  is  now  shown  that  this  relation  is  true,  not  only  for  the  lactones 
to  which  Hudson  referred,  but  for  nearly  all  monobasic  and  some 
dibasic  acid  lactones  in  the  sugar  and  saccharinic  acid  groups.  The 
configurations  and  specific  rotations  of  eighteen  such  lactones  are 
tabulated.  The  relation  affords  a  new  method  for  determining  the 
configuration  of  the  lactones  formed  by  certain  dibasic  acids. 

E.  G. 

Ethyl  Orthotrithioformate.  Bror  Holmberg  (Ber.,  1912,  45, 
364 — 365). — In  reply  to  Houben  and  Schultze  (this  vol.,  i,  5)  it  is 
claimed  that  the  product  obtained  by  the  author  (Abstr.,  1907,  i,  474) 
was  pure.  D.  F.  T. 

Action  of  Potassium  Hydroxide  on  Tetrolacetal.  Paul  L. 
ViGUiER  (Compt.  rend.,  1912,  164,  217—220.  Compare  Abstr.,  1909, 
i,  691  ;  this  vol.,  i,  7). — When  tetrolacetal  (diethoxybutinene)  is 
dropped  on  potassium  hydroxide  at  180 — 200°,  a  liquid  distils,  and  on 
fractionation  yields  a  compound,  C^-HgO,  b.  p.  29 — 33°/16  mm., 
D^^^'  0-826,  n'^-"  1*462.     This  probably  has  the  constitution 

OH:C-CH:CH-OEt, 
since  it  forms  an  explosive  silver  derivative,  CgH^OAg,  and  is 
hydrolysed  by  acids,  forming  an  unstable  substance  having  the 
properties  of  the  aldehyde,  CHrC'CHg'CHO.  The  latter  changes 
spontaneously  into  triacetylbenzene,  acetoacetaldehyde  probably  being 
produced  first.  Hydroxy lamine  yields  1-methyh'sooxazole.  On  treat- 
ing the  aldehyde  with  semicarbazide  hydrochloride,  a  semicarbazone, 
C^HgONgCl,  is  obtained;  this  yields  the  corresponding  aldehyde, 
C4H5OCI,  on  hydrolysis.  W.  O.  W. 

Tartardialdehyde.  Alfred  Wohl  and  Bruno  Mylo  {Ber., 
1912,  45,  322— 349).— From  the  result  of  their  endeavours,  the 
authors  conclude  that  the  synthesis  of  tartardialdehyde  by  the 
symmetrical  linking  together  of  two  molecules  each  containing  two 
carbon  atoms  presents  excessive  difficulties,  and  they  have  finally 
attained  success  by  other  means. 

The  action  on  acetyl  chloride  of  copper  hydride  gives  ethyl 
acetate  and  ethylidene  diacetate,  whilst  the  action  of  copper  on  the 
additive  product  of  dibromoacetaldehyde  and  acetyl  bromide  yields 
hiomovinyl  acetate.  Dibromoacetaldehyde  also  reacts  slowly  with 
magnesium  methoxide,  the  product  being  a  /3y88(or  hh^-)4rihromo-y' 
keto-n-hutyl  alcohol,  b.  p.  77 — 79°/14 — 16  mm. 

Glyoxal  sodium  bisulphite  in  acetic  anhydride  solution  reacts 
with  hydrogen  chloride  producing  unstable  s-dichloroglycol  diacetate, 
b.  p.  110— 115714  mm.  (compare  Prud'homme,  Zeit.  Chem.,  1870, 
380). 


k 
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Ethyl  diethoxyacetato  in  ethereal  solution  witli  potassium  gives  as 
chief  product  an  undistillable  syrupy  substance,  p-hy(lrox!/-y-keto- 
succiiulicdcWtyde  diethylacetal,  CH(OEt)2-CO-CH(OH)-Cll(OKt)2 ;  the 
substance  was  not  obtainable  in  a  pure  state,  and  the  action  of 
^iodium  gave  still  less  satisfactory  results.  The  action  of  sodium  on 
the  piperidide  of  diethoxyacetic  acid  (Wohl  and  Lange,  Abstr.,  1908, 
i,  943)  yields  monoethoxyacetopiperidide^  b.  p.  72 — 74°/0*08 — 0*11  mm. 
Diethoxyacetohydrazidcj  obtained  from  the  ethyl  ester  with  Ijydrazine 
in  alcoholic  solution,  forms  capillary  crystals,  m.  p.  43 — 45°,  and  has 
b.  p.  110°/0'05  mm.  ;  it  reacts  with  mercuric  oxide  or  metaboric  acid, 
eliminating  nitrogen  and  forming  his-diethoxyacelohydrazide^ 

CH(OEt)2-CO-NH-NH-CO-CH(OEt)2, 
which  crystallises  in  needles,  m.  p.  67 — 70° ;  the  mercury,  copper,  and 
lead  compounds  are  described.  Iodine  removes  mercury  from  the 
mercury  compound  with  the  formation  of  azo-a-ketodi-(3-ethoxyethane, 
CH(OEt)2*CO-]S:N-CO-CH(OEt)2,  a  viscous,  colourless  oil,  b.  p. 
131 — 134°/0'07 — O'OS  mm.,  which  on  warming  decomposes,  giving 
ethyl  orthoformate,  instead  of  the  desired  tetraethoxydiacetyl, 
CH(OEt)2-CO-CO-CH(OEt)2. 

Success   was   attained    by    starting   with   di-magnesium    acetylene 
dibromide  (from  acetylene  and  magnesium  ethyl  bromide),  which  on 
treatment  with  ethyl  orthoformate  gives  acetylenedialdehyde  diethyl- 
acetal,  CH(OEt)2-C:C-CH{OEt)2,  D'«^  0-955  (compare  Jotsitch,  Chem. 
Zeit.,  1907,  31,  979)  ;  by  reduction  with  hydrogen  in  the  presence  of 
colloidal  palladium,  this  passes  into  ni(deinaldehyde  diethylacetal,  b.  p. 
112— 11 2-5°/ 11   mm.,    D^'^^  0-926,    which    is    oxidisable    by    potassiui 
permanganate    (compare    Wohl,    Abstr.,    1898,    i,    556)    into    tartar- 
dialdehyde  diethylacetal,  a  viscous  oil,   b.  p.   157 — 160°/11   mm.     Th< 
hydrolysis  of  this  acetal  is  most  satisfactorily  accomplished  by  NjlO- 
sulphuric  acid  in  the  cold,  when  a  sweet  solution  of  tartardialdehydei 
is   obtained  ;  this  solution  on  slow  evaporation  deposits    microscopicf 
needles,  which,    having   a  bitter   taste   and    being    sparingly    soluble] 
in    water,    probably    represent    a    polymeric    form;    they  re-dissolve] 
slowly    in    warm    water,    giving   a   sweet    solution,    which    from    its 
cryoscopic    behaviour    contains    the    substance    in    a    unimoleculari 
condition ;   this   solution  on   evaporation    gives    a    sweet    amorphous] 
residue. 

The   diphenylhydrazone  of  tartardialdehyde   forms  yellow  crystals,! 
m.    p.    197*5°    (corr.,    decomp.) ;    no    osazone    was    obtainable;    the' 
di-seniicarbazone   has   m.    p.    2275°   (corr.,    decomp.);    the    dioxime, 
153*5°  (corr.,  decomp.). 

Oxidation  of  the  tartardialdehyde  by  bromine  water  gives  meso- 
tartaric  acid  ;  for  this  reason  the  above  ethylenic  aldehyde  is  supposed 
to  be  that  corresponding  with  maleic  acid.  D.  F.  T. 

Dihydroxyacetone  as  an  Intermediate  Product  of  Alcoholic 
Fermentation.  Arthur  Slator  (Ber.,  1912,  45,  43 — 46). — It  is 
sometimes  assumed  that  dihydroxyacetone  is  an  intermediate  product 
of  the  alcoholic  fermentation  of  dextrose  (compare  Buchner  and 
Meisenheimer,  Abstr.,  1910,  ii,  737).  If  this  is  the  case,  dihydroxy- 
acetone   must    be   fermented    by    the    yeast    at    least   as   quickly   as 
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dextrose.  Experiments  are  quoted  to  show  that  during  tweuty 
minutes  no  dihydroxyacetone  is  fermented,  although  an  equal  weight 
of  dextrose  is  entirely  fermented  by  the  same  yeast  during  this  time. 
The  conclusion  is  drawn  that  dihydroxyacetone  is  not  directly 
fermented,  and  that  it  is  therefore  not  an  intermediate  product  of 
alcoholic  fermentation.  E.  F.  A. 

The  Physico-chemical  Bases  of  the  Seliwanoff  LaBVulose 
Reaction.  Harry  Koenigsfeld  (Biochem.  Zeitsch.,  1912,  38, 
310 — 320). — It  is  shown  that  the  Seliwanoff  reaction  for  Isevulose  is 
also  yielded  by  dextrose  when  the  latter  is  present  in  a  concentration 
higher  than  2%,  and  also  when  the  hydrochloric  acid  exceeds 
12 — 12*5%  in  strength.  As  the  reaction  appears  to  be  due  to  hydroxy- 
methylfurfuraldehyde  formed  from  the  Isevulose,  and  as  under  certain 
conditions  Isevulose  can  be  formed  from  dextrose,  the  author  draws  the 
conclusion  that  the  latter  sugar  only  gives  a  positive  result  in  the 
Seliwanoff  reaction  when  the  conditions  are  such  that  it  can  be  con- 
verted in  appreciable  quantity  into  the  former  sugar.  This  hypothesis 
is  supported  by  the  investigation  of  the  action  of  acids  and  bases 
on  dextrose,  'jWhich,  it  is  shown,  probably  changes  under  certain 
conditions  into  fructose.  S.  B.  S. 

Chemistry  of  the  Wood  Dextrins.  C.  A.  Yllner  [Zeitsch. 
angew.  Ghem.,  1912,  25,  103 — 107). — The  dextrins  obtained  by  Honig 
and  Schubert  (Abstr.,  1887,  125)  are  mixtures  of  homologues,  from 
which  the  individual  substances  can  be  obtained  only  after  repeated 
precipitation.  The  reducing  power  increases  with  the  rotation  of  the 
dextrin  ;  1  gram  of  a  dextrin  with  the  rotation  +  25°  corresponds 
with  approximately  0*1  gram  of  cuprous  oxide,  a  rotation  of  +50° 
corresponding  with  about  0*2  gram  of  cuprous  oxide. 

The  velocity  and  extent  of  hydrolytic  decomposition  with  acids  was 
determined.  T.  S.  P. 

Photolytic  Decomposition  of  Smokeless  Powders  by  Ultra- 
violet Light.  Influence  of  Stabilisers.  Damaged  Powders. 
Daniel  Berthelot  and  Henry  Gaudechon  (Compt.  rend.,  1912,  154, 
201 — 203.  Compare  this  vol.,  ii,  210). — Exposure  of  nitroglycerol  to 
the  light  from  a  quartz-mercury  lamp  results  in  decomposition  with 
production  of  the  following  gases:  COg  (24  vols.),  CO  (19*5  vols.), 
Ng  (39  vols.),  NgO  (7  vols.),  NO  (9  vols.),  with  a  considerable  amount 
of  nitrogen  peroxide,  which,  however,  is  not  evolved  from  the 
gelatinised  material  treated  with  stabilisers.  At  a  distance  of  20  mm. 
from  the  lamp,  powders  stabilised  with  amyl  alcohol  withstood 
decomposition  better  than  those  containing  diphenylamine,  whereas 
at  50  mm.  diphenylamine  was  the  more  effective  stabiliser.  Damaged 
French  naval  powders  showed  themselves  less  resistant  to  the  rays 
than  sound  powders  of  the  same  composition.  W.  O.  W. 

General  Method  for  the  Preparation  of  Aliphatic  Amines  by 
Catalytic  Reduction  of  Alkyl  Nitrites.  Georges  Gaudion  {Aim. 
Chim.  Phys.,  1912,  [viii],  25,  125— 136).— The  author  has  applied 
Sabatier  and   Senderens'    method   (Abstr.,   1905,  i,   333)   of   catalytic 
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reduction  by  moans  of  finely  divided  nickel  or  copper  in  presence  of 
hydrogen  to  a  series  of  alkyl  nitrites,  and  finds  that  these  are 
reduced,  giving  the  corresponding  secondary  amine, with  small  amounts 
of  the  primary  amine  and  very  small  quantities  of  the  tertiary  amine. 
Nickel  generally  acted  at  a  lower  temperature  than  copper  ;  thus  in  the 
case  of  woamyl  nitrite  the  former  gave  good  results  at  220 — 230°,  and 
the  latter  at  350°. 

Several  possible  explanations  of  the  reaction  are  discussed,  and  it  is 
considered  that  it  is  best  explained  by  assuming  that  the  alkyl  nitrites 
are  first  isomerised  into  the  corresponding  nitro-paraffins,  which  are  then 
reduced  in  the  ordinary  way.  This  explanation  is  the  more  probable 
in  view  of  the  fact  that  the  reaction  seems  to  take  place  in  the  same 
way  as  the  catalytic  reduction  of  the  nitro-paraffins  investigated 
by  Sabatier  and  Senderens  (Abstr.,  1902,  i,  701).  T.  A.  H. 

Ammonium  and  Sulphonium  Perchlorates.  Relations 
between  Solubility  and  Constitution.  Karl  A.  Hofmann, 
Kurt  Hobold,  and  Fritz  Quoos  {Annalen,  1912,  386,  304 — 317. 
Compare  Abstr.,  1910,  i,  818;  1911,  i,  608). — Ammonium  and 
sulphinium  perchlorates  are  eminently  suitable  substances  for  the 
study  of  the  relationship  between  solubility  and  constitution,  because 
they  do  not  form  hydrates,  are  nearly  allied  crystallographically,  and, 
whilst  not  being  hydrolysed  in  aqueous  solution,  are  electrolyticaily. 
dissociated  to  the  same  order  of  magnitude  ;  several  factors,  therefore, 
which  might  possibly  mask  the  relationship  are  eliminated  from  the 
field.  The  following  perchlorates  are  described  (the  numbers  in 
brackets  denote  the  grams  of  water  in  the  saturated  solution  at  15° 
containing  one  gram-molecule  of  the  salt)  :  NH^'CIO^  (635) ; 
NHMe3-C104  (800);  NMe^-ClO^  (32,640);  NMegEfClO^  (1710); 
NMogPr'ClO^,  doubly  refracting,  rhombic  plates  or  prisms,  m.  p.  118° 
(1310);  NMe8(C3H5)-Cl04,  thin,  rectangular  plates,  m.  p.  90°  (100); 
Cl04*NMe3*C4H9,  almost  rectangular  plates,  m.  p.  186°  (5810) ; 
ClO^'NMeg'CgHjj,  doubly  refracting,  rhombic  plates  or  prisms  (10,300) ; 
NMegPh-ClO^,  rhombic  crystals,  m.  p.  175°  (decomp.)  (1315); 
CHgl'NMeg'OlO^,  rhombic  or  monoclinic  plates,  m.  p.  184°  (decomp.) 
(9535);  Cl04-NMe3-CH2-CH(OH)-CH2-OH,  thin,  doubly  refracting, 
rhombic  plates,  sinters  at  86°  (150) ;  NEt4-ClO4(6130) ;  NMeEtg-OlO^, 
rhombic  plates  (915);  NEtgPr'ClO^,  quadratic  prisms,  m.  p.  275° 
(3090) ;  NMe.Etg-ClO^  (150) ;  C2H4(NH3-C104)2,  rhombic  plates  (200) ; 
C2H4(NMe3-0104)2,  stout,  rhombic  plates  (28,700);  C3Hg(NMe3- 0104)2, 
doubly  refracting  leaflets  (23,500) ;  SMe3*C104,  stout,  rhombic  prisms  or 
elongated  plates,  m.  p.  above  267°  (1280);  SMe2Et-C104,  elongated, 
rhombic  plates  (840) ;  SMe2Pr-Cl04  (1700);  C104-SMe2-C4H9  (16.^0); 
C2H4(SMe2-C104)2,  rhombic  prisms,  m.  p.  250°  (2360) ; 

C104-SMe2-CH:CH2, 
elongated  plates  (1368) ;  C3H6(SMe2-C104)2  (2480). 

The  most  striking  result  is  the  sparing  solubility  of  the  quaternary 
ammonium  perchlorates  in  comparison  with  the  great  solubility  of 
uietliylammonium  perchlorate  (120),  dimethylammonium  perchlorate 
(70),  diethylammonium  perchlorate  (115),  and  ethylammonium  per- 
chlorate (70).     Another  striking  fact  is  the  enormous  difference  in  the 
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solubilities  of  quaternary  ammonium  perchlorates  containing  like 
alkyl  groups  from  those  containing  unlike  alkyl  groups  ;  for  example, 
NMe^-ClO^  (32,640),  NMegEfClO^  (1710).  These  two  groups  of  per- 
chlorates also  differ  in  their  stability  towards  alkaline  potassium 
permanganate,  those  of  the  type  NK^'CIO^  being  stable,  whilst  members 
of  the  other  group  are  rapidly  oxidised,  at  the  ordinary  temperature. 

The  molecular  dilutions  of  glyceryltriraethylammonium  perchlorate 
(150)  and  of  choline  perchlorate  (70)  show  how  enormously  the 
solubility  is  increased  by  the  introduction  of  hydroxyl  groups ;  when 
the  hydroxyl  groups  are  esterified,  however,  the  solubility  is  very 
largely  diminished,  as  shown  in  the  case  of  nitratocholine  perchlorate 
(40,000).  Deductions  similar  to  the  preceding  can  be  drawn  in  the 
case  of  the  sulphinium  perchlorates.  C.  S. 

Decomposition  of  Quaternary  Ammoniuni  Hydroxides. 
II.  Julius  von  Braun  (Annalen^  1912,  386,  273 — 303.  Compare 
Abstr.,  1911,  i,  610). — The  decomposition  by  heat  of  diammonium 
hydroxides  of  the  type  OH']SrMe3'[CH2]a;*NMe3*OH  may  result  in  the 
formation  of  di-olefines,  unsaturated  tertiary  amines,  or  ditertiary 
diamines.  Substances  in  which  x  is  3,  5,  7  and  10,  have  been 
examined.  All  four  yield  by  decomposition  unsaturated  tertiary 
amines,  CH2!CB[*[CH2]a;_2*NMe2,  the  amount  of  which  increases  as  x 
increases  j  thus  hexamethyldecylenediammonium  iodidej 

I-NMe,-[CHJ,„-NMe3l, 
white  leaflets,  m.  p.  231°,  obtained  from  aK  di-iododecane  (Abstr.,  1910, 
i,  25)  and  alcoholic  trimethylamine  at  100°,  is  converted  by  the  usual 
treatment  into  a  syrupy  mass  of  hexamethyldecylenediammonium 
hydroxide,  by  the  distillation  of  which  very  little  di-olefine  (unex- 
amined) is  formed,  the  chief  product  being  a  mixture  of  30%  of 
dimethyldecenylamine,  CH2lCH-[CH2]8*NMe2,  b.  p.  118 — 120717  mm. 
(platinichloride ',  picrate,  m.  p.  137°;  methiodide,  m.  p.  137 — 140°),  and 

50%  of  aK-teiramethyldiaminodecane,  C-^^Hq^^^'^'  V-  1^7 — 158°/ 17  mm., 
(platinichloride,  m.  p.  189°  [decomp.];  picrate,  ra.  p.  139 — 140°).  The 
distillation  of  trimethyldecenylammonium  hydroxide  gives  a  75%  yield 
of  dimethyldecenylamine ;  hence  the  latter  can  be  obtained  from  hexa- 
methyldecylenediammonium hydroxide  with  comparative  ease  and  in 
good  yield. 

Hexamethylheptylenediammonium  bromide, 

Br-NMe3-[CHJ7-NMe3-Br, 
m.  p.  245°,  prepared  from  ayy-dibromoheptane  and  alcoholic  trimethyl- 
amine  at  100°,  forms  a  diammonium  hydroxide,  the  distillation  of 
which  yields  about  15%  of  a  heptadiene,  28 — 29%  of  dimethylheptenyl- 
amine,  CH2:CH-[CH2]5-NMe2,  b.  p.  166—169°  or  60— 65°/10  mm. 
{picrate,  m.  p.  88°  ;  methiodide,  m.  p.  120°),  and  51%  of  arj-tetramethyl- 
diaminoheptane,  NMe2*[CH2]7*NMe2,  b.  p.  225 — 230°  (decomp.)  or 
101— 102°/10  mm.  {picrate,  m.  p.  136°;  dimethiodide,  m.  p.  242°). 
Unlike  the  two  preceding  diammonium  hydroxides,  hexamethyl- 
amylenediammonium  hydroxide,  prepared  from  the  iodide  {loc.  cit.), 
begins  to  decompose  during  the  evaporation  of  its  aqueous  solution. 
Its  complete  decomposition  yields  mainly  trimethylamine,  water,  and 
piperylene,    very    little    tetramethyldiaminopentane,    b.    p.    193 — 194° 
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(platiiuchloi-iffe,  m.  p.  218°  [decomp.] ;  picrate,  m.  p.  149°),  and 
dimethylpentenylamine  (isolated  as  the  methiodide,  m.  p.  200°)  being 
produced.  Similar  results  are  obtained  by  the  decomposition  of  hexa- 
methylbutylenediammoniuni  hydroxide  and  hexamethylpropylene- 
diammonium  hydroxide;  in  the  latter  case,  the  non-nitrogenous  pro- 
duct is  not  allene,  but  a  mixture  of  viscous  oxidation  products,  from 
which  an  unsaturated  substance,  C^^HjqO  {semicarhazone,  m.  p.  192°), 
probably  an  isomeride,  CHa'CO-CHa'CMelCHg,  of  mesityl  oxide,  has 
been  isolated. 

The  experiments  indicate  that  in  the  decomposition  of  diammonium 
hydroxides,  whilst  the  lower  members  of  the  series  decompose 
simultaneously  at  both  ends  of  the  chain,  the  higher  members 
experience  changes  first  at  one  end  of  the  chain  only.  For  example : 
OH-NMe3-[CH2i,o-NMe3-OH  -^  Me-OH  +  OH-NMe3-[CH2VNMe2 
and  H20  +  ]SIMe3  +  OH-NMe3-[CH2]8-CH:CH2 ; 

then  OH-NMe3-[CH2]io*NMe2— >MeOH  +  NMe2-[CH2]io-NMe2  and 

H2O  +  NMe3  +  CH2:CH-[CH2]8-NMe2, 
whilst  OH-NMe3-[CH2]8-CH:CH2  ->  MeOH +  NMe2-[CH2]8-CH:CH2 
and  H20  +  NMe3  +  CioHi8. 

It  has  been  shown  {loc.  cit.)  that  the  presence  of  an  ethylenic  linking 
in  an  aliphatic  group  in  a  quaternary  ammonium  hydroxide  facilitates 
the  elimination  of  the  group  when  the  point  of  unsaturation  is 
adjacent  to  the  nitrogen  atom.  The  decomposition  of  the  hydroxides 
OH'NMe3*[CH2]x*CHICH2  shows  that  the  loosening  influence  of  the 
ethylenic  linking  weakens  as  its  distance  from  the  nitrogen  atom 
increases ;  trimethyldecenylammonium  hydroxide  yields  not  more 
hydrocarbon  than  does  the  corresponding  saturated  quaternary 
ammonium  hydroxide.  C.  S. 

The  Asymmetric  Cobalt  Atom.  V.  Alfred  Werner  (Ber.i 
1912,  46,  121 — 130). — According  to  the  author's  theory,  there  are 
two  possible  salts  of  triethylenediaminecobalt  which  stand  to  each 
other  in  the  relation  of  object  and  mirror-image,  and  are  not  super- 
posable.     These  may  be  represented  thus  : 
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Such  compounds  form  the  simplest  possible  case  of  molecular 
asymmetry,  being  specially  characterised  by  having  all  the  co-ordination 
positions  of  the  central  atom  occupied  by  structurally  identical  groups, 
the  asymmetry  being  caused  by  the  special  spatial  arrangement  of 
these  groups.  Such  asymmetry  the  author  denotes  as  'molecular 
asymmetry  II  (compare  Abstr.,  1911,  i,  838),  and  he  has  been 
successful  in  resolving  some  of  the  salts  into  the  optically  active 
isomerides.  Resolution  by  means  of  the  camphorsulphonates,  a-bromo- 
camphorsulphonates,  etc.,  was  unsuccessful,  since  the  salts  would  not 
crystallise.     Triethylenediaminecobaltic  tartrate  was  obtained  in  the 
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crystalline  condition,  however,  and  proved  to  be  a  partial  racemate, 
which  underwent  slight  resolution  on  fractional  crystallisation,  the 
extent  of  the  resolution  being  ascertained  by  taking  advantage  of  the 
very  strong  rotation  dispersion  of  these  compounds.  The  lesser 
soluble  crystals  contained  an  excess  of  the  Isevo-isomeride,  the  final 
mother  liquors  containing  the  excess  of  the  dextro-isomeride  ;  the  pure 
isomerides  could  then  be  isolated  by  making  use  of  the  fact  that  their 
bromides  were  readily  soluble  in  concentrated  hydrobromic  acid,  the 
racemic  bromide  being  almost  insoluble.  The  yields  of  the  active 
components  were  very  poor  by  this  method,  which  was  then  replaced 

by  the  following :     The  chloride  tartrate,     Co  eng  p  tt  /-v  >  does  not 

form  a  partial  racemate,  and  by  one  recrystallisation  can  be  separated 
into  the  sparingly  soluble  c/-tiiethylenediaminecobaltic  chloride-c?- 
tartrate  and  the  readily  soluble  ^-triethylenediaminecobaltic  chloride- 
c?-tartrate,  from  which  other  salts  can  be  obtained  without 
difficulty.  The  bromide  tartrates  behave  similarly  to  the  chloride 
tartrates. 

The  specific  rotations  of  the  various  salts  are  very  large,  and 
the  rotation  dispersion  is  very  marked,  as  shown  by  the  following 
table  : 

[«].'^  K-  [M]^.     ^  [M]^,. 

Chloride 1"^???°  +45°  "f  "^560*^°  ±153-6° 


{till  ±32  {t 

^'t^^ta    {till         {'M  {t 


Bromide  -!  "^^  ±32  "^  ^592^  "^1^5 

561  +195-5 

552  -187 


The  active  salts  are  very  stable ;  their  solutions  can  be  evaporated 
down  with  concentrated  hydrochloric  or  hydrobromic  acid  without 
suffering  any  loss  of  activity.  The  active  isomerides  are  much  more 
readily  soluble  than  the  racemates. 

The  triethylenediaminecobaltic  salts,  (Co  en3)X3,  are  best  prepared  as 
follows  :  10  grams  of  cobalt  chloride  are  dissolved  in  150  grams  of 
10%  ethylenediamine  and  oxidised  by  leading  air  through  the  solution. 
The  brown  solution  so  obtained  is  acidified  with  hydrochloric  acid, 
evaporated  to  crystallisation,  the  crystals  dissolved  in  water,  and 
ammonium  nitrate  added  to  the  solution,  whereby  1  : 6-dichloro- 
diethylenediaminecobaltic  nitrate  is  precipitated.  After  collecting 
this  salt  the  filtrate  is  precipitated  with  sodium  bromide,  giving  pure 
triethylenediaminecobaltic  bromide. 

Triethylenediaminecobaltic  tartrate,  (Co  eD^)2(C^Ilfi(.^^,  is  obtained 
from  the  bromide  by  double  decomposition  with  silver  tartrate ; 
it  crystallises  in  spherical  aggregates  of  light  yellow  needles.  Tri- 
ethylenediaminecobaltic  chloride-tartrate,     Co  eng   p  xi  f)  >  is   prepated 

by  interaction  of  1  molecule  of  the  chloride  with  1  molecule  of  silver 
tartrate,  the  precipitate  of  silver  chloride  being  extracted  with  boiling 
water  until  pure  white  in  colour.  The  solutions  thus  obtained  are 
3oncentrated  and  allowed  to  crystallise,  columnar  and  tabular  crystals 
separating ;  these  are  collected  and  the  filtrate  further  concentrated. 

n  2 
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A  second  crop  of  crystals  often  separates,  and  then  the  concentrated 
sohition  seta  to  a  jelly-like  mass.     The  crystals  consist  of  d-triethylene- 

diamiiiecobaltic     cfiloride-tartrate,      M^*^  ®"8   n  tt  n  >^-^2^'    ^^^    ^^® 

pnriBed  by  one  recrystallisation  from  water;  they  have  [a]i,  +101°, 
[M]d +517-6°,  [a]c+35°,  [M]c +179-4°  The  gel  consists  of  the 
corresponding  ^aevo-salt,  mixed  with  small  quantities  of  the  (/-isDmeride. 

d-Triethjlenediaminecohaltic      hromide-tartrate,  M^o  ^"3   n  xr  o  j^HgO, 

is  obtained  similarly,  and  forms  a  felted  mass  of  light  yellow,  silky 
needles,  which,  in  contact  with  the  solution,  slowly  charge  to 
much  darker,  stout,  plate-shaped  crystals ;  they  have  [aj^  +  98°, 
[M]d  +  555°,  [a]c  +  38°,  [MJe,  +  211-7°.  The  corresponding  laevo- 
isomeride  forms,  a  gel. 

d-Triethylenediaminecoballic  bromide,  [Co  en3]Br3,2H20,  is  prepared 
from  either  the  bromide -tartrate  or  the  chloride-tartrate  by  trituration 
with  warm  concentrated  hydrobromic  acid.  The  solution,  after 
filtering,  deposits  large,  hexagonal  plates,  which  are  probably  an  acid 
bromide;  on  recrystallisation  from  water,  large,  columnar  crystals  of 
the  bromide  are  obtained.  The  \-bromide,  [Co  en3]Br3,2H20,  is 
similarly  prepared  from  the  gel  of  Z-bromide-tartrate  or  Z-chloride- 
tartrate,  the  sparingly  soluble  racemic  bromide  remaining  undissolved. 
The  d-  and  Vchlorides,  [Co  engjClg.HgO,  are  obtained  from  the  bromides 
by  reaction  with  silver  chloride;  they  crystallise  in  small,  golden- 
yellow,  needle-shaped  crystals.  The  d-  and  \-nitrates,  [Co  en3](N03)g, 
are  prepared  from  the  bromide  by  treatment  with  the  theoretical 
quantity  of  silver  nitrate  ;  they  form  pyramidal  crystals,  which  art 
readily  soluble  in  water.  T.  S.  P. 

Preparation  of  Hexamethylenetetramine  Borocitrates. 
Athenstaedt  and  Redeker  (D.R.-P.  238962). — Alkali  and  magnesium 
borocitrates  have  been  previously  described.  The  hexamethylene- 
tetramine derivatives  have  now  been  obtained  by  thoroughly  mixing 
the  required  proportions  of  the  ingredients  in  either  concentrated 
aqueous  or  alcoholic  solution.  They  form  colourless,  crystalline 
powders,  and  are  readily  soluble  in  water  or  alcohol. 

Hexamethylenetetramine  borocitrates  hnYing  the  following  composition 
are  mentioned  : 

C6H807,3HB02,2C6Hi2N4,  decomp.  182°; 

C6H807,3HB02,3C«Hi2N,         „         192°; 

2C,H307,2HB02,3C«H,2^\         „         185°; 

2C,H307,4HB02,30«Hi2N4        „         180°; 

2C6H807,6HB02,3CeHi2N,         „         178°. 

F.  M.  G.  M. 

Compounds  of  Chromic  Hydroxide  with  Amino-acids 
Derived  from  Proteins.  Louis  Hugounenq  and  Albert  Morel 
(Compt.  rend,,  1912,  154,  119— 120).— Chromic  hydroxide  (1  mol.) 
dissolved  in  a  boiling  aqueous  solution  of  glycine  (6  mols.)  gives  a 
purple-red  solution  which  deposits  red  crystals  containing  four  mole- 
cules  of  the  amino-acid  and    two    hydroxy  1    groups    to    two   atoui 
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of  chromium.  The  excess  of  chromic  hydroxide  is  removed  by 
lixiviation  or  treatment  with  acid.  The  filtrate  from  the  red  crystals 
ou  slow  evaporation  deposits  brilliant,  vermilion,  acicular  prisms  of 
a  compound  containing  six  molecules  of  the  amino-acid  to  two  atoms 
of  chromium.  Both  compounds  are  soluble  in  acids,  and  are  slowly 
decomposed  by  alkalis.  They  do  not  show  the  ordinary  reactions  of 
chromium  salts,  but  resemble  more  closely  the  chromoxalates. 

W.  0.  w. 

Action  of  Amino-acids  on  Sugars  ;  Formation  of  Substances 
Resembling  Melanins.  Louis  C.  Maillard  {Gompt.  rend.,  1912, 
154,  66—68.  Compare  this  vol.,  i,  13).— Continuiug  his  experiments 
on  the  action  of  natural  polyhydric  alcohols  on  amino-acids,  the  author 
finris  that  when  glycine  is  heated  on  the  water-bath  with  four  times  its 
weight  of  dextrose  and  the  same  amount  of  water,  it  rapidly  loses 
carbon  dioxide  and  forms  dark  brown,  cyclic^  condensation  products, 
the  molecules  of  which  contain  at  least  two  dextrose  residues  to  one 
nitrogen  atom.  They  are  said  to  be  identical  with  the  melanin  pig- 
ments obtained  in  the  hydrolysis  of  proteins.  If  this  is  so,  the 
comparatively  low  yield  of  amino-acids  in  such  hydrolyses  receives  an 
explanation.  The  reaction  is  instantaneous  between  glycine  and 
xylose  or  arabinose,  rapid  in  the  case  of  galactose  and  mannose,  slow 
with  lactose  and  maltose,  whilst  several  hours  elapse  before  it  occurs  in 
the  case  of  sucrose.  Of  the  common  amino-acids,  alanine  is  the  most 
active.  ^   Q   ^y 

The  Action  of  Moist  Sulphur  on  Cholic  Acid  and  Taurine. 
J.  A.  A.  AuziES  {Rev.  gen.  chim.  pure  appl.,  1911,  14,  278— 280).— A 
study  of  the  composition  of  the  gall  and  bile  of  cattle  and  pigs,  from  which 
the  author  corroborates  the  results  of  Langheld  (Ab-tr.,  1908   ii   211) 

Cholic  acid,  OH-NMeg-CH^-CO^H,  is  prepared  by  mixiog  cllcium 
chloroacetate  (1-92  parts)  with  trimethylamine  (1-18  parts)  and  heating 
the  chloride  of  calcium  trimethylammoniumacetate  so  obtained  with  milk 
of  lime  at  120—150°. 

Taurine  is  prepared  on  an  industrial  scale  as  follows  :  Acetaldebyde 
IS  heated  at  140°  with  chlorosulphonic  acid 

CHg-CHO  -f  SO3HCI  =  HCl  +  SOgH-CH^-CHO, 
the  product  converted  into  its  calcium  salt,  (CHO•CH2•S03^2Ca,  which 
sl^^""^'^^^^  ^'^^^  ammonium  hydroxide  yields  the  aldehyde  ammonia, 
lJNll2-CH(OH)-CH2-S03]2Ca,  this  loses  water  (2  mols.)  on  heating,  and 
IS  converted  into  the  imine,  (NH:CH-CH2-S03)2Ca,  which  alter 
reduction  to  the  corresponding  amine  and  elimination  of  calcium  with 
sulphuric  acid  furnishes  the  required  taurine.  F.  M.  G.  M. 

Preparation  of  BromoacyH^focarbamide  Ethers.  Farben- 
FABRiKEN  voRM.  Friedr.  Bayer  k  Co.  (D.E.-R  240353).— When  iso- 
carbamide  ethers  of  the  general  formula  NH2-C(0R):N1I  (Il  =  alkyl 
or  alkylaryl)  are  treated  with  bromodiethylacetyl  halides,  they  yield 
bromo-a-ethylbutyryhsocarbamide    ethers,  which    are    of    therapeutic 


value, 
m 


Bromo-a-ethylbutynjlhocarhamide    methyl    ether,    colourless    crystals, 
p.  72  ,  was  obtained  by  boiling  bromo-a-ethylbutyryl  bromide  with 
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methyl   wocarhamido  hyclrochIorid«  (Absfcr.,   1900,  i,  340)  in  aqiieoiiB 
solution,  cooling,  and  rendering  alkaline  when  the  product  separated. 

F.  M.  G.  M. 

Specific  Rotatory  Power  of  Glutamine.  Ammonium 
Qlutamate.  Ernst  Sciiulze  and  Geoiig  Trier  {Ber.^  1912,  45, 
257 — 262). — Supposed  pure  preparations  of  glutamine  obtained  from 
different  plant  preparations  by  precipitation  with  mercuric  nitrate  and 
continued  crystallisation  show  [a]„  varying  from  +5*4°  to  8*9°.  By 
purification  of  the  copper  salt,  these  preparations  all  yield  glutamine 
of  constant  rotatory  power,  [a] „  +6°  to  7°.  The  higher  values  are  due 
to  the  presence  of  traces  of  glutamic  acid,  which,  acting  as  an  acid, 
increases  the  rotatory  power  of  glutamine. 

Glutamic  acid  forms  a  monobasic  ammonium  salt,  [aju  -  3-6°,  which 
begins  to  lose  ammonia  when  kept  over  concentrated  sulphuric  acid, 
and  readily  loses  ammonia  when  evaporated  in  aqueous  solution. 
Since  glutamine  when  boiled  in  aqueous  solution  is  to  some  extent 
hydrolysed  to  the  ammonium  salt,  the  presence  of  glutamic  acid  is 
explained.  E.  F.  A. 

Action  of  Ammonia  on  Ammonium  Thiocyanate.  Walter 
P.  Bradley  and  W.  B.  Alexander  (/.  Amer.  Chem.  Soc,  1912,  34, 
15 — 24). — Comparatively  few  substances  become  deliquescent  ou 
exposure  to  dry  ammonia,  and  of  the.se  animonium  thiocyanate  appears 
to  possess  the  property  in  the  highest  degree,  the  deliquescence 
continuing  up  to  a  temperature  of  88°.  The  absorptive  power  of  the 
salt  was  determined  at  various  temperatures  between  0°  and  100°. 
At  0°,  the  product  contained  43 '10%  of  ammonia ;  at  25°,  31*16%  ;  at 
50°,  19-40%;  at  75°,  6  17%,  whilst  at  100°  none  was  absorbed.  F.-p. 
determinations  were  made  of  solutions  of  ammonium  thiocyanate  in 
ammonia,  the  concentrations  ranging  from  0%  to  100%  of  the  latter. 
On  plotting  the  results,  it  is  shown  that  there  are  certainly  three,  and 
probably  five,  compounds  formed.  The  former  are :  NH^CNSjNHg, 
m.  p.   -  16°  (metastable) ;  NH4CNS,3NH3,  m.  p.   -  38°  ;  and 

NH4CNS,8NH3, 
m.  p.  about  -87°.     The  other  two  compounds  are  NH^CNSjGNHa, 
m.  p.    -76°,   and   NH4CNS,7NH3,    m.    p.    -84°.     Indications  were 
also  obtained  of  the  possible  existence  of  the  compound 

2NH4CNS,13NH3, 
ni.  p.  about  -  80°.     The  lowest  eutectic  point  was  in  the  vicinity  of 
-  96°.  E.  G. 

The  Composition  of  Prussian  Blue.  P.  Woringer  {Cheiu.  Zeit., 
1912,  36,  78). — Evidence  for  regarding  Prussian  blue  as  a  ferro- 
cyanide  hns  been  given  by  Hofmann,  Heine,  and  Hochtlen  (Abstr., 
1905,  i,  38).  On  the  other  hand,  when  a  ferric  salt  is  precipitated  with 
an  excess  of  potassium  ferrocyanide,  the  filtrate  contains  considerable 
quantities  of  potassium  ferricyanide,  formed  by  the  reactions: 
FeCl3  +  KjFe(CN)«  =  FeCl,  +  K3Fe(CN)«  +  KCl  =  KFeFe(CN)g  +  3KC1, 
and  in  the  filtrate,  3KFeFe(ON)6  =  Fe8[Fe(CN)g]2  +  K3Fe(CN)6. 

If  ammonium  carbonate  solution  is  added  to  a  boiling  suspension  of 


ORGANIC   CHEMISTRY.  i.    171 

Prussian  blue,  ammonium  ferricyanide  as  well  as  ferrocyanide  is  found 
in  the  tiltrate,  and  the  iron  remains  as  FegO^.  This  is  considered  to 
prove  that  Prussian  blue  is  a  ferricyanide.  C.  H.  D. 


Organic  Boro-Nitrogen  Compounds.  Arden  Richard  Johnson 
(/.  Physical  Chem.,  1912,  16,  I — 28). — A  series  of  compounds  of 
boron  tribromide  with  amines  and  nitriles  was  prepared  in  which 
boron  as  well  as  nitrogen  is  supposed  to  function  as  quinquevalent. 
Various  additive  compounds  of  boron  trichloride,  tribromide,  and 
tri-iodide  with  ammonia  are  known,  in  which  the  proportion  of 
ammonia  varies  from  1*5  to  15  molecules  per  molecule  of  boron 
compound. 

Boron  tribromide  reacts  with  amines  and  nitriles  with  liberation  of 
heat,  and  additive  compounds  of  the  type  (XjNIBBrg  are  apparently 
formed  in  most  cases.  The  nitriles  and  tertiary  amines,  except 
trimethylamine,  give  fairly  stable  crystalline  products.  Compounds 
of  this  type  were  also  isolated  from  the  primary  isoamylamine  and 
aniline.  The  compounds  of  the  aliphatic  secondary  amines  im- 
mediately lose  hydrogen  bromide,  amorphous  products  of  the  type 
RgN'BBrg  resulting.  Similarly,  the  product  from  ethylamine  has  the 
constitution  NHEt'BBr2  With  methylamine,  the  reaction  apparently 
goes  a  stage  further,  and  the  product  isolated  has  the  formula 
B(NHMe)2Br.  Piperidine  and  diphenylamine  give  compounds  of  the 
type  (YNH)3,BBr3. 

The  compounds  were  prepared  by  passing  the  dry  gaseous  amines 
into  a  carbon  tetrachloride  solution  of  boron  tribromide  or  by  adding 
the  bromide  solution  from  a  burette  to  the  anhydrous  amine  or  nitrile 
dissolved  in  carbon  tetrachloride.  In  some  cases  an  oily  insoluble 
product  containing  excess  of  amine  was  first  formed,  and  afterwards 
converted  into  a  solid  product  by  further  addition  of  bromide. 

The  substances,  (NHMe)2:BBr,  NHEt-BBrg,  NH2(C5Hii):BBr3, 
NHgPhlBBrg,  NMe2'BBr2,  and  NPrg'BBrg,  are  white,  amorphous  solids 
sparingly  soluble  in  carbon  tetrachloride.  The  monoisoamylamine 
compound,  which  may  be  handled  in  the  air,  turns  yellow  in  sunlight, 
but  does  not  dissociate  very  rapidly  below  40°.  When  heated  up 
quickly,  it  appears  to  melt  and  decompose  simultaneously.  It  burns 
furiously,  colouring  the  flame  intensely  green. 

The  i&oamyl  compound,  N'(C5Hij)2lBBr2,  may  be  crystallised  from 
carbon  tetrachloride.  It  dissolves  in  water,  giving  diisoamylamine 
hydrobromide  and  boric  acid.  The  substance,  SCgHj^NjEBr^^,  "is  formed 
from  piperidine  in  a  violent  reaction,  which  must  be  moderated  by 
careful  cooling.  It  has  been  obtained  as  a  pale  yellow  precipitate, 
which  readily  loses  hydrogen  bromide  when  exposed  over  sodium 
hydroxide  in  a  desiccator,  being  converted  into  the  substance, 

C5H,„N-BBr,(C,HiiN),. 
The  latter  is  a  stable  solid  giving  greenish-yellow,  fluorescing  solutions 
in  organic  solvents.    The  substance,  3NHPh2,BBr3,  is  a  white  precipitate 
comparatively  stable  in  air. 

Trimethylamine  reacts  with  boron  tribromide  with  development  of 

at.     White  fumes  were  given  off,   and  no  solid  compound  could  be 


if 
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isolated.  The  substaiice,  NEt3'BBr3,  crystallises  from  carbon  tetra- 
chloride in  long,  slender  prisms.  The  substance,  NMcgPhlBBrg,  formsa 
camphor-like,  crystalline,  hygroscopic  mass.  When  exposed  in  a 
desiccator  over  sodium  hydroxide,  the  elements  of  methyl  bromide  are 
removed,  and  the  substance,  NMePh'BBr2,  remains.  The  latter  is 
very  rapidly  decomposed  by  hot  alkali  with  precipitation  of  boron 
nitride,  BN.  The  j^yridine  compound,  C5Hr,NIBBr3,  is  a  snow-white, 
amorphous  mass,  fairly  stable  in  the  air,  but  tending  to  dissociate  with 
rising  temperature ;  at  120°  it  turns  brown  and  sinters.  When 
placed  in  a  desiccator  over  sodium  hydroxide,  the  elements  of  hydrogen 
bromide  are  removed,  and  the  substance,  C^H^N'BBrg,  remains  as  a 
stable  powder.  It  is  suggested  that  boron  is  probably  combined  with 
the  carbon  as  well  as  the  nitrogen  of  the  pyridine  nucleus  in  this 
compound.  The  white  substance,  CgH^NIBBrg,  formed  from  quinoline 
is  more  stable  than  the  pyridine  compound,  and  scarcely  fumes  in  the 
air. 

The  substances,  CNMelBBrg,  CNEtlBBrg,  and  CNPhlBBrg,  are 
obtained  from  their  carbon  tetrachloride  solutions  as  white  crystals. 
The  methyl  compound  dissociates  very  rapidly  at  30°,  and  the  ethyl 
compound  is  slightly  more  stable.  The  substaTwe,  CHgPh'CNIBBi-g, 
which  is  difficult  to  purify  by  crystallisation,  was  obtained  as  a  slightly 
yellow,  crystalline  mass.     It  melts  with  some  decomposition. 

Most  of  the  above  boron  tribromide  compounds  decompose  or 
sublime  without  melting.  Some  of  the  nitrile  compounds  may  be 
heated  to  nearly  200°  before  decomposing.  Of  the  amine  products 
those  of  pyridine  and  quinoline  are  the  most  stable.  The  products  of 
decomposition  by  heat  probably  contain  boron  nitride  in  most  cases. 
The  substances  described  are  violently  decomposed  by  water,  absolute 
alcohol,  acetaldehyde,  and  acetic  acid,  the  products  containing  boric  acid 
accompanied  by  hydrogen  bromide,  ethyl  bromide,  bromoacet aldehyde, 
and  acetyl  bromide  respectively.  Acetone,  the  esters,  and  ether  have 
a  less  violent  action,  and  crystalline  products  containing  boron  and 
carbon  have  been  obtained.  Hydrocarbons  usually  exert  no  solvent 
action  on  boron  bromide  compounds,  but  with  prolonged  contact  in 
sunlight  the  hydrocarbon  assumes  a  red  to  brown  tint.  A  slow  decom- 
position also  occurs  in  contact  with  chloroform  and  bromoform. 
Carbon  tetrachloride  and  tetrabromide,  in  which  the  substances  are 
but  slightly  soluble,  have  no  chemical  action  on  them.  R.  J.  C. 


Preparation  of  Methylcyc^opentane.  S.  S.  Nametkin  {J.  Russ. 
Phys.  Ckem.  Soc,  1911,  43,  1611— 1613).— The  preparation  of  methyl- 
cycZopentane  by  the  action  of  fuming  hydriodic  acid  at  100 — 105°  on 
cycZopentanylcarbinol  (compare  Zelinsky,  Abstr.,  1908,  i,  727)  and 
deduction  of  the  iodide  thus  obtained  by  means  of  zinc  dust  in  aqueous 
alcoholic  solution  gives  a  product  containing  cycZohexane.  Hence, 
when  heated  with  hydriodic  acid,  the  c?/c/opentanylcarbinol  undergoes 
partial  isomerisation  into  a  six-carbon  atom  ring  compound.  Similar 
cases  of  the  ready  isomerisation  of  substituted  cyclic  carbinols  have 
been  observed  by  Demjanoff  (Abstr.,  1910,  i,  838)  and  by  Kijner 
(Abstr.,  1905,  i,  772  j  1908,  i,  530,  864 ;  1911,  i,  42).  T.  H.  P. 
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Polymerisation  of  Diethylene  Hydrocarbons.  Polymerisation 
of  rt.s-Dimethylallene.  IV.  Sergius  V.  Lebedeff  {J.  Russ.  Fhys. 
Chern.  Soc,  1911,  43,  1735 — 1739). — For  an  unsymmetrical  di- 
substituted  allene,  six  dimerides  are   possible,  three   of   each  of   the 

C~CIC  C— C-0 

types  :  A  Jl,!^  and  ^_  •     '      .     Two  of  the  compounds  of  the  former 

of  these  types  have  been  obtained  (Abstr.,  1911,  i,  774),  failure  to 
isolate  the  third  being  due  probably  to  its  high  velocity  of  polymerisa- 
tion. The  author's  results  indicate  that  the  velocity  of  polymerisation 
of  hydrocarbons  with  conjugated  systems  of  double  linkings,  lOIC'CICI, 

increases  with  diminution  of  the  loading  of  the  extreme  carbon  atoms 
and  with  increase  of  that  of  the  intermediate  ones.  Hence,  of  the 
three  dimerides  of  cts-dimethylallene  of  the  first  type,  1  : 2-diiso- 
propenylc^/c^obutane  should  be  the  most  stable,  1:1:2:  2-tetramethyl- 
3  :  4-dimethylenec?/c^obubane  should  occupy  an  intermediate  position 
in  this  respect  (loo.  cit.),  and  the  third,  3  :  3-dimethyl-2-methylene- 
l-isopropenylc2/c^obutane,  should  readily  polymerise.  By  the  choice  of 
suitable  conditions,  the  remaining  dimeride  (the  second)  has  now  been 
obtained. 

1:1:2:  2-Tetramethyl-3  :  i-dimethylenecyclobutane, 

has  b.  p.  140—1417760  mm.,  66—67755  mm.,  Df  0*7927,  <  1  -46063, 
w'J  1-45701,  <  1-46988,  r4°  1*47807,  and  yields  tetramethylsuccinic 
acid  when  treated  with  ozone. 

The  physical  properties  of  these  three  dimerides,  some  of  which 
were  given  wrongly  in  thq  previous  paper,  are  as  follows : 

•  Optical 

exalta- 
B.  p.  D20.         tion. 

l:2-Disopropenylc2/cZobutaiie      179—181°       0-8422        2*34 

1  :l-Dimethyl-2-mcthylene-3-i5opropenyk2/cZobutane  149 — 150        0'7982        209 
1:1:2:  2-Tetramethyl-3  :  4-dimethylenec2/cZobutane    140—141        0  7927        1  '81 

As  regards  the  non-formation  of  dimerides  of  the  second  of  the  two 
types  given  above,  it  is  pointed  out  that  the  relations  of  unsaturated 
compounds  to  reactions  of  combination  indicate  clearly  that  the 
tensions  of  the  affinities  in  the  molecule  are  distributed  unequally. 
For  the  complex  ICICICI  they  are  directed  the  most  strongly  towards 
the  middle  carbon  atom,  so  that  combination  of  the  two  molecules 
takes  place  first  at  this  place,  there  being  possible  the  two  annexed 

2   3  1  2   3  arrangements. 

CHglCICMeg  CH2=C:CMe2       With  the  former  of  these  arrange- 

and  i  ments,  further  saturation  of  the  free 

CHglCICMeg  CMeglCICHg     affinities   gives    the    two    dimerides, 

^         ^  ^  ^  ^   ^  1:2-  diisopropenylci/cZobutane      and 

1:1:2:  2-tetramethyl-3  :  4-dimethylenec2/c/obutane,  whilst  with  the 
latter,  owing  to  its  symmetrical  character,  only  one  dimeride,  namely, 
1  :  l-dimethyl-2-methylene-3-isopropenyk?/c^obutane,  is  obtained.  This 
scheme  hence  excludes  the  possibility  of  formation  of  dimerides  of  the 
second  type.  T.  H.  P. 
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Ohemical  Action  of  Light.  XXII.  Autoxidations.  I.  Giacomo 
L.  CiAMiciAN  and  Paul  SiLnEK(/?er.,  1912,45,  38 — 43;  Aui  It.  Accad. 
Lincei,  1911,  [v],  20,  ii,  673 — 677). — Aromatic  hydrocarbons  on 
prolonged  exposure  to  the  action  of  light  in  presence  of  water  in  au 
atmosphere  of  oxygen  in  sealed  vessels  are  partly  oxidised  to  the 
corresponding  carboxylic  acids ;  small  quantities  of  the  corresponding 
aldehydes  and  of  formic  acid  are  also  formed. 

Thus  toluene  yields  benzoic  acid  and  benzaldehyde ;  p-xylene  gives 
/;-toluic  acid,  m.  p.  181°,  and  a  little  terephthalic  acid,  as  well  as  traces  of 
the  aldehyde ;  m-xylene  forms  7;i-toluic  acid,  m.  p.  111°,  and  isophthalic 
acid;  o-xylene  forms  o-toluic  acid,  m.  p.  107 — 108°  p-Gymene  yields 
some  aldehyde,  ;?-cuminic  acid,  m.  p.  119°,  /?-propenylbenzoic  acid, 
m.  p.  165°  and  a-hydroxy-/hcuminic  acid,  m.  p.  156° 

In  the  dark  the  hydrocarbons  are  unchanged,  p-  and  o-  Nitrotoluene, 
also  phenanbhrene,  are  practically  unaltered  after  prolonged  exposure 
to  light.  E.  F.  A. 

[Orientation  in  the  Benzene  Nucleus.]  Julius  Obermillkr 
(Ber.y  1912,  46,  165—167.  Compare  Abstr.,  1911,  i,  960).— The 
author  upholds  his  claim  of  priority  over  Holleman  (this  vol.,  i,  20), 
and  maintains  that  there  is  no  essential  difference  between  their  views 
concerning  substitution  in  the  benzene  nucleus.  F.  B. 

Benzene  Hexachlorides  and  their  Decomposition  into 
Trichlorobenzenes.  T.  van  der  Linden  (Ber.,  1912,  45,  231 — 247). 
— a- and /3-Benzene  hexachlorides,  prepared  by  the  action  of  chlorine  on 
benzene  in  sunlight,  form  a  eutectic  solidifying  at  155*5°.  This 
jx)int  was  mistaken  for  the  melting  point  by  Matthews  (Trans.,  1891, 
69,  166).  In  addition  to  the  a-  and  /3-isomerides,  two  new  benzene 
hexachlorides  are  formed  in  the  reaction  :  all  four  compounds  are 
stereoisomerides.  The  y-isomeride  crystallises  in  needles  and  lozenge- 
shaped  forms,  m.  p.  112 — 113°  ;  the  h-isomeride  forms  slender,  lustrous, 
twin  platelets,  m.  p.  129—132°. 

On^decomposition  of  a- benzene  hexachloride  with  alkali,  a  mixture 
of  1:2:4-,  1:2:3-,  and  1  :  3  : 5-trichlorobenzenes  is  obtained.  The 
temperature  at  which  decomposition  is  effected  has  no  influence  on  the 
relative  proportions  of  these,  or  is  this  proportion  altered  on  replacing 
potassium  hydroxide  by  sodium  hydroxide  or  substituting  methyl 
alcohol  for  ethyl  alcohol.  The  proportion  is,  however,  altered  by  the 
use  of  pyridine  or  quinoline,  more  of  the  1:2:4-  and  less  of  the  1:2:3- 
isoraeride  being  obtained,  the  amount  of  the  1:3: 5-trichlorobenzeue 
remaining  constant. 

)3-Benzene  hexachloride,  when  decomposed  by  potassium  hydroxide  in 
ethyl  alcohol,  yields  the  same  three  trichlorobenzenes  as  the 
a-isomeride,  but  in  different  proportions,  which  are  very  similar  to 
those  obtained  on  decomposing  the  a-isomeride  with  pyridine. 
Pyridine,  however,  has  hardly  any  action  on  the  y8-compound. 

y-Benzene  hexachloride  yields  the  three  trichlorobenzenes  in  slightly 
different  proportions  than  either  of  the  a-  or  /8-isomerides. 

It  was  not  found  possible  to  eliminate  the  chlorine  in  stages,  neither 
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\\i\d  hydrogen  chloride  be  split  off  by  means  of  aluminium  or  ferric 
chlorides. 

The  fact  that  a  considerable  proportion  of  1:2:  3-trichlorobenzene 
is  formed  indicates  that  the  elimination  of  hydrogen  chloride  is  not 
entirely  between  two  neighbouring  carbon  atoms.  E.  F.  A. 

Preparation  of  y-Chloropropylbenzene  and  its  Homologues. 
Emanuel  Merck  (D.R.-P.  239076). — y-Ghloropropylbenzenej 

CgHg'CIIg'CIIg'CHgCl, 
a    colourless    oil    with     penetrating     odour,     b.     p.     219 — 220°     or 
110°/21  mm.,  is  obtained  in  78%  yield  from  y-chloropropylaniline  by 
diazotisation   and    subsequent   reduction    with    stannous    chloride    in 
alkaline  solution.  F.  M.  G.  M. 

2-Chloro-3 : 5-dinitrotoluene.  Walther  Borsche  and  Anna 
Fiedler  {Ber.,  1911,45,  270— 273).— 2-Chloro-3  :  5-dinitrotoluene  is 
formed  in  only  small  quantity  by  nitrating  o-chlorotoluene,  and  does 
not  constitute  the  main  product  of  ^e  reaction  as  stated  by  Nietzki 
and  Rehe  (Abstr.,  1893,  i,  15).  It  crystallises  from  alcohol  in  stout, 
yellow  rhombs,  m.  p.  63 — 64° ;  Nietzki  and  Rehe  give  45°.  It  is 
best  prepared  by  heating  2-chloro-3-nitrotoluene  or  2-chloro-5- 
nitrotoluene  with  a  mixture  of  equal  parts  of  sulphuric  and  fuming 
nitric  acids  for  two  hours  on  the  water-bath. 

The  above-mentioned  mononitro-compounds  are  conveniently  pre- 
pared by  nitrating  aceto-o-toluidide  and  hydrolysing  the  product  with 
hydrochloric  acid  ;  the  resulting  mixture  of  3-nitro-  and  5-nitro-o- 
toluidine  is  separated  by  steam  distillation,  and  the  amino-group 
replaced  by  chlorine  according  to  Ullmann's  method. 

4-Chloro-3  : 5-dinitrotoluene  has  m.  p.  116 — 117°,  and  not  48°  as 
given  by  Honig  (Abstr.,  1887,  1034).  F.  B. 

Conversion  of  the  Bromonitrobenzenes  into  the  Corre- 
sponding Dichlorobenzenes  by  Phosphorus  Pentachloride. 
Julius  Schmidt  and  Hans  Wagner  (Annalen,  1912,  387,  164 — 165). — 
When  heated  with  phosphorus  pentachloride  in  a  sealed  tube  at  180°  for 
six  hours,  o-,  7n-,  and  jo-bromonitrobenzenes  are  converted  more  or  less 
smoothly  into  o-,  m-,  and  /?-dichlorcbenzenes.  0.  S. 

Action  of  Nitric  Acid  on  c?/c^oPentane  and  Methylc?/c^open- 
tane.  S.  S.  Nametkin(/.  Russ.  Fhys.  Ghem.Soc,  1911,  43, 1603—1611. 
Compare  Abstr.,  1910,  i,  B>oO).~  Mtrocyclopentane,  CgHc^'NOg, 
obtained  by  the  interaction  of  aluminium  nitrate  and  c^/c^opentane  in 
a  sealed  tube,  is  a  colourless  liquid,  b.  p.  90 — 91°/40mm.,  D:;^  1*0776, 
ir^  1'4518,  with  the  characteristic  odour  of  secondary  nitro-compounds. 
On  oxidation  with  nitric  acid,  it  yields  glutaric  acid,  which  is  also 
formed  when  cyc^opentane  itself  is  oxidised. 

Nitration  of  methylcyc^opentane  by  means  of  nitric  acid  yields 
l-nitro-l-methylc2/c^opentane  and  2-nitro-l-methylc2/c^opentane,  b.  p. 
98— 99°/40  mm.,  Df  1-0381,  <  1-4488  (compare  Markownikoff, 
Abstr.,  1899,  i,  799). 

Thus,   m   the   secondary    nitro-product   of  methylc2/c^opentane    the 
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nitio-group  occupies  the  a  position,    whilst   in  that   of    methyk/jclo- 
litxaiie  it  oc!cupio8  the/J-position. 

The  abovo  two  nitro-compounds  formed  by  the  nitration  of 
uu'thylcyc/opentano  are  accompanied  by  succinic  and  a-methylghitaric 
acids;  probable  schemes  are  given  for  the  formation  of  thet-e  two 
acids.  T.  H.  P. 

The  Preparation  of  <o-2-Dinitrotoluene,  its  Homologues  and 
Derivatives.  Soci^xfe  Ciiimique  des  Usines  du  Rh6ne  (D.K.-P. 
239953). — u)-2-Diniirotoluene,   NO./C^H^'CHg'NOg  or 

N02-CeH,-CH:N0(0H), 
m.  p.  67°,  is  readily  prepared  in  70%  yield  by  heating  o-nitrotoluone 
(2  parts)  at  110 — 120°  during  eight  hours  with  the  gradual  addition 
of  70%  nitric  acid  (1  part),  o-nitrobenzaldehyde  and  o-nitrobenzoic 
acid  being  simultaneously  produced  as  by-products.  The  following 
compounds  are  de!«cribed  :  uiA-dinitrotoluene^  m.  p.  91°;  4-c/<Zoro-a>-2- 
dinitrotoluetie,  m.  p.  112°;  i-hrorno-(i)-2-(linitrotolue7ie,  m.  p.  113"5°; 
{j-chloro-(i)-2-dinitrotoluene,  m.  p.  82°;  whilst  o-nitro-m-xylene  yields  a 
mixture  of  <i}-Q-dinitroiai-x)/leiw,  m.  p.  86 '5°,  and  (aA-dinitro-m-xyleite^ 
m.  p.  64°  F.  M.  G.  M. 

Preparation  of  Chloroalkylarylsulphonic  Acids  and  of 
Chloroalkylarylcarboxylic  Acids.  Badische  Anilin-  &  Soda- 
Fabhik  (D.R.-P.  239311). — io-Cklorotoluene-p-sulphonic  acid  is  readily 
pre{>ared  by  slowly  dropping  water  (18  parts)  into  w-chlorotoluene-/?- 
sulphonyl  chloride  (225  parts)  dissolved  in  80  parts  of  hot  alcohol. 
The  sodium  salt,  SOgNa-CgH^'CHgCl,  is  sparingly  soluble  in  water. 

o}-DicMorotoluene-m-sulpkonyl  chloride,  a  crystalline  powder  insoluble 
in  water  and  prepared  by  the  action  of  phosphorus  pentachloride  on 
benzaldehyde-7/i-sulphonic  acid,  is  converted  by  the  foregoing  treatment 
into  u}-dichlorotoluene-m.-8ulphonic  acid ;  the  sodium  salt  is  moderately 
soluble  in  water. 

to-Chloi'0-ip-toluo]/l  chloride,  a  colourless  oil,  b.  p.  150 — 155°  (pre- 
pared by  chlorinating  a  hot  solution  of  p-toluoyl  chloride),  when 
dissolved  and  maintained  at  0 — 5°  in  98%  sulphuric  acid  until  the 
evolution  of  hydrogen  chloride  ceases,  furnishes  oi-cldoro-ip'toluic 
acid,  m.    p.    190 — 192°    (decomp.),  and    insoluble   in  water. 

F.  M.  G.  M. 

Preparation  of  Aromatic  Sulphonyl  Ammonium  Com- 
pounds. Badische  Anilin-  &,  Soda-Fabrik  (D.R.-P.  239763). — 
When  sodium  w-chlorotoluene-jo-sulphonate  is  heated  with  dimethyl- 
aniline   at    70°,    it    yields    the   compound,   OqU^<^^^^  2^NMePh,    a 

colourless  powder. 

Ethyl  w-2-dichlo7'otoluene-p-sulphovnte,  a  colourless  oil  prepared  by 
hydrolysing  the  corresponding  sulphonyl  chloride  with  sodium  ethoxide, 
when  similarly  treated  furnishes  the  compound, 

SOaEt-CcHaCl-CHg-NClMegPh, 
in  colourless,  hygroscopic  crystals  readily  soluble  in  water  and  alcohol. 

F.  M.  G.  M. 
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System  of  Nomenclature  for  ''Bridged  Rings."  Victor 
Grignard  {Bull.  Soc.  chim.,  1912,  [iv],  11,  124— 129).— The  author 
proposes  to  avoid  the  inconveniences  of  von  Baeyer's  system  of 
nomenclature  for  such  structures  by  (1)  selecting  for  the  nucleus  of 
the  name  that  of  the  fundamental  ring,  which  is  immediately  apparent, 
traversed  by  one  or  more  bridges ;  (2)  numbering  the  atoms  in  the 
bridges,  after  those  of  the  fundamental  ring,  so  that  the  bridges 
appear  to  be  merely  particular  substituents  attached  at  two  points, 
and  identified  in  the  name  by  their  "characteristic."  This  character- 
istic consists  of  the  numbers  of  all  the  atoms,  which  appear  in  the 
"  bridge,"  and  the  highest  number  in  it  indicates  the  total  number 
of  carbon  atoms  in  the  structure.  The  number  of  constituent  rings, 
apart  from  the  fundamental  ring,  is  always  twice  the  number  of 
bridges,  and  is  indicated  by  prefixes,  bicyclo,  tetracyclo,  etc.  Where 
the  bridge  contains  an  ethylenic  linking,  these  prefixes  become 
bicycleno  and  tetracycleno  respectively,  and  the  number  of  the 
atom  at  which  the  double  linking  begins  is  accented  in  the  "character- 
istic." The  following  examples  of  the  application  of  the  system  may 
be  given  : 

1  1  1 


./!\ 


""''J^l:''       Tet.acyelo.p-^-^]-hexane.  ^^'^^^^^P  '  ^  ^' 


T.  A.  H. 


Compounds  of  Antimony  Trichloride  and  Tribromide 
with  Polynuclear  Benzene  Hydrocarbons.  Boris  N. 
Menschutkin  (/.  liuss.  Phys.  Chem.  Soc,  1911,  43,  1805—1820).— 
Diphenyl  and  diphenylmethane  form  with  antimony  trihalides  mole- 
cular compounds  containing  2  mols.  of  antimony  salt  to  1  mol.  of 
hydrocarbon:    2SbCl3,C,,H,Ph,    m.    p.    71°;    2SbBr3,C6H,Ph,    60-5°; 


2Sbi3,C6H5Ph,  ler 


2SbOl3,CH2Ph. 


m.  p.    90°.     Each    concentration-temperature 
eutectic  points,  as  follows  : 


m.  p.   100°; 


2SbBr8,CH2Ph2, 


I 


System. 
SbClg— CeHsPh 
SbBt'a— CeHgPh 
Sbl3-C„H,Ph 

SbCig— UH.J^h2 


M.p. 
Hydro- 
carbon. 
70-5° 
70-5 
70-5 
26 
26 


1st  eutectic  point. 


diagram   exhibits   two 

2nd  eutectic  point. 


Tempera- 
ture. 
50° 
47 
68 
22-5 
22-5 


n. 

2-2 

1-75 

89-4 

15-6 

14-6 


Tempera- 
ture. 

57° 

60-5 
160 

67 

82 


n. 
0-18 
0-52 
0-2 
0-6 
0-18 


M.  p. 
SbXg. 

73° 

94 
166 

73 

94 


With    antimony 
compounds,  which 


trichloride    and    tri-iodide, 
melt   without   decomposing, 
tribromide  it  yields  a  compound  with  a  melting  point  in  the  region  of 
unstable  equilibrium. 


diphenyl    gives    stable 
whilst  with  antimony 
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Triphenylmethaiie  forms  no  molecular  compound  with  anlimony  tri- 
bromide,  but  with  the  trichloride  it  gives  the  compound  HbCig.CHPhg, 
melting  at  49-6°  in  the  region  of  unstable  equilibrium.  The  diagram 
consists  of  three  branches,  the  first  eutectic  point,  corresponding  with 
SbCl3,0-93CHPh3,  lying  at  49°,  and  the  second  with  SbCl3,0-37CHPh3, 
at  35°. 

The  diminished  capacity  to  form  compounds  with  antimony  tri- 
halidea  observed  in  the  case  of  triphenylmethane  may  be  related 
to  the  fact  that  this  hydrocarbon  differs  considerably  in  its  chemical 
properties  from  diphenylmethane ;  thus,  it  forms  molecular  com- 
pounds with  benzene  and  other  hydrocarbons,  and  yields  metallic 
derivatives,  etc. 

Colorations  are  often  observed  on  fusing  these  polynuclear  hydro- 
carbons with  antimony  trihalides  (compare  Watson  Smith,  Abstr., 
1879,  831).  T.  H.  P. 

Halogen  Derivatives  of  Flaorene  and  Bisdiphenylene- 
ethylene.  Julius  Schmidt  and  Hans  Wagner  (Annalen,  1912,  387, 
147 — 164). — The  method  of  converting  9  :  9-dichlorofluorene  into 
bisdiphenylene-ethylene  by  heating  with  copper  powder  in  benzene 
(Abstr.,  1910,  i,  550)  has  been  applied  to  other  halogenated  fluorene 

derivatives  j   thus  9  :  9-dicIdwo-2-bromoJluorene,    \^^^^    ^CClg,,  m.  p. 

178°,  colourless  needles,  obtained  from  2-bromofluorenone  and  phos- 
phorus pentachloride  at  160 — 180°,  is  converted  into   2  :  2'-dibromo-' 

C  W  Br  C  TT  Rr 

bisdipli^nylene-ethylene,    \^^     ^0:C<^\^^     ,m.  p.  312°,  red  crystals, 

or,  by  sublimation,  yellowish-green  needles.  This  substance  is  con- 
verted into  2  :  2'-dihromobi8diphenylene-ethane^ 

m.  p.  272°,  colourless  needles,  by  heating  its  ethereal  solution  with 
platinum  black  for  eight  hours  in  a  current  of  hydrogen,  and  reacts 
additively  with  chlorine  in  chloroform  and  with  bromine  in  carbon 
disulphide  in  sunlight  to  form  respectively  9  :  ^S -dichloro-2  :  2'-dibromo- 

bisdiphenylene-etlmne,  A^„^^^CC1-CC1<V^^8^'",  m.  p.  268°,  colour- 

less  crystals,  and  2  : 2' :  9  :  ^'-telrabromobisdiphenylene- ethane y  m.  p. 
258° ;  the  latter  in  benzene  reacts  with  silver  acetate  to  form  the 
diacetaU,  A'S'^>C(0Ac)-C(0Ac)<V«^3Br^  ^   p   285°. 

O  FT  Rr 
9  : 9-Dichloro-2  :  7-dibromq/luorene,  X*ttV  >CCl2,  m.  p.  260°,  colour- 

UgH3Br 

less  needles,   obtained  from  2  :  7-dibromofluorenone   and   phosphorus 

pentachloride  at  210 — 220°,  is  converted  by  copper  into  2:2' :7:T-tetra- 

bromobisdiphenylene-ethylenej   JI,^tt^t)'^CIC<^  i^  /^,  m.  p.   364°,  red 

CgHgBr^  CgH3Br 

crystals,   from   which   the  following  substances  have  been  prepared  : 

9:0'-dic/doro-2:2':7:1'-tetrabromobi8diphen7/le7ie-etJMne,  m.  p.  298—299°, 
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colourless  needles ;  2  :  2'  :  7  :  7'  :  9  :  9'-hexabromobisdiphenylene-ethane, 
m.  p.  310°,  colourless  crystals  ;  2  :  2'  :  7  :  1'  tetrabromohisdiphenylene- 
ethane,  m.  p.  284°,  colourless  leaflets.  The  disappearance  of  colour 
coincidently  with  that  of  the  ethylenic  linking  is  noteworthy. 

When  heated  in  a  sealed  tube  at  180°  for  six  hours,  fluorenone  and 
phosphorus  pentachloride  yield  9  :  ^'-dichlorohisdiphenylene-ethane^  m.  p. 
235—236°,  2:7:9:  d-tetrachlorq/luorene,  m.  p.  215°,  and  a  little 
2:7-dichloroJluorenone  (i),  m.  p.  187 — 189°.  2  :  7-Dichlorofluorenone, 
m.  p.  185 — 186°  (which  appears  to  be  identical  with  Goldschmiedt  and 
Schranzhofer's  /8-dichlorofluorenone),  is  obtained  best  by  heating 
2  : 7-diDitrofluorenone  with  phosphorus  pentachloride  in  a  sealed  tube 
at  170 — 180°,  and  boiling  the  resulting  2:7:9:  9-tetrachlorofluorene 
with  water  ;  it  forms  an  oxime,  decomp.  2iS°,  phenylhydrazone,  decomp. 
186 — 187°,  and  semicarhazone,  decomp.  345°,  and  is  converted  by 
copper  into  2  :  2'  :  7  :  I'-tetrachlorohisdiphenylene-ethylene,  a  red 
substance,  m.  p.  above  380°.  C.  S. 

The  Preparation  and  Reactions  of  Bis-a-hydrindone-(2 : 2-)^ 
spiran.  Hermann  Leuchs  and  Dan  Radulescu  {Ber.,  1912,  45, 
189 — 201). — DibenzylmaloDic  acid,  the  preparation  of  which  is  fully 
described,  is  converted,  by  means  of  phosphorus  pentachloride,  into 
dihenzijlmalonyl  chloride,  b.  p.  216— 218°/17  mm.,  232— 235°/32  mm., 
m.  p.  68 — 69°.  When  dissolved  in  ether  and  treated  with  ammonia 
and  aniline  respectively,  this  yields  the  corresponding  amide  (m.  p. 
198 — 199'')  and  anilide  (m.  p.  196 — 197°).  Boiling  alcohol  converts 
it  into  the  ester.  During  distillation  of  the  chloride  under  diminished 
pressure,  as  also  when  it  is  heated  at  250 — 270°  for  some  time, 
hydrogen  chloride  is  evolved,  and  small  quantities  of  his-a-hydrindone- 
(2  :  2-)spiran  formed.  The  latter  is  best  prepared  by  distilling  the 
chloride  under  diminished  pressure  in  the  presence  of  2%  of  aluminium 
chloride.  It  has  b.  p.  255— 257°/12  mm.  (corr.),  m.  p.  174°.  Phenyl- 
hydrazine  converts  it  into  bis-a'hydrindone-{2  :  2-)spiranbisp/ienyl- 
hydrazone,  colourless  prisms,  m.  p.  200 — 201°  (decomp.).  When 
treated  with  hydroxylamine,  a  substance^  Cj^H^gOgN,  is  formed 
(m.  p.  214 — 215°),  which  possibly  has  the  formula 

'^■Under  the  action  of  sodium  hydroxide,  bis-a-hydrindone-(2  :  2-)-spiran 
readily  yields  the  sodium  salt  of  a  strong,  monobasic  acid,  which  is 
stable  towards  excess  of  alkali.  The  free  acid  has  m.  p.  140 — 142°, 
and,  when  heated  at  220°,  evolves  water  vapour  with  the  reforma- 
tion of  spiran.     The  composition  of  the  acid  is  probably  expressed  by 

the  formula  C,H,<'^^q^|^HC<*^^^!>C,H,. 

It  can  be  resolved  into  optically  active  forms  by  crystallisation  of 
the  brucine  salt  from  acetone.  Attempts  were  made  to  prepare  the 
methyl  ester  of  the  acid  by  the  action  of  methyl  iodide  on  the  silver 
salt.  The  ester  could  not  be  obtained  in  the  crystalline  state.  When 
distilled  under  diminished  pressure,  it  decomposed  with  the 
regeneration  of  spiran. 

Bis-a-hydrindone-(2  :  2-)-spiran,  when  treated  with  alcoholic  ammonia, 
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forms  two  compoundft,  Cj^IT^gON,  m.  p.  246 — 248°  (decomp.),  and 
C^^Hj^OgN.  The  latter,  when  rapidly  heated,  ruelts  at  124—128 
(deeomp.),  and  is  readily  transforiiie«l  into  the  former  by  lioating  it, 
above  its  m.  p.,  or  by  treating  it  with  concentrated  hydrochloric  acid. 
These  substances  are  probably  not  the  nitrile  and  amide  of  the  abov* 
described  acid,  since  neither  evolves  ammonia  when  treated  with 
potassium    hydroxide.       The    following    formulae    are    provisionally 

proposed  for  them  :  CQK^<^'^^'^^G<i^^^£>CQU ^  and 


5H(0H)-NH' 

Anhydrohi8-a-hydrindonespira7i,  obtained  in  small  quantity  by  the 
distillation  of  dibenzylmalonyl  chloride  under  ordinary  pressure  in  the 
presence  of  4%  of  aluminium  chloride,  crystallises  from  glacial  acetic 
acid  in  light  red  needles,  m.  p.  256—257°.  H.  W. 

Reactivity  of  Side-chaiDS  in  Nuclear  Nitrated  Homologues 
of  Benzene.  Walther  Borsche  (Annalen,  1912,  386,  351 — 373). — 
One  of  the  halogen  atoms  is  readily  substituted,  the  other  only  with 
difficulty,  when  1  :  3-dichloro-4  :  6-dinitrobenzene  is  warmed  in  ether 
with  an  excess  of  ethyl  sodioacetoacetate.  On  the  other  hand, 
both  methyl  groups  react  readily  when  4 : 6-dinitro-m-xylene  and 
benzaldehyde  (2  mols.)  are  heated  at  190°  with  a  little  piperidine  ;  the 
main  product  is  4  :  6-dinitro-l  :  3-distyrylbenzenej 

m.  p.  186°,  yellow  needles,  very  little  4  :  ^-dinitro-Z-methylstilheiie, 
CgH2Me(N02)2*CH:CHPh,m.  p.  145°, being  formed.  Trinitromesitylene, 
dinitromesitylene,  trinitro-j/^-cumene,  and  2 : 4-dinitroethylbenzene 
do  not  react  with  benzaldehyde.  2:4:  6-Trinitrotoluene  yields 
trinitrostilbene  (UUmann  and  Gschwind,  Abstr.,  1908,  i,  622). 
2:4: 6-Trinitro-7?i-xylene,  benzaldehyde,  and  a  little  piperidine, 
when  heated  in  boiling  amyl  alcoholic  solution,  yield  2:4:  Q-trinitro- 
l  iddistyrylbenzenej  OggHisOgNg,  m.  p.  147 — 148°,  yellow  needle?. 
Corresponding  substances,  C24Hj()OgN3,  m.  p.  155°,  and  C22Hj30jqN5, 
m.  p.  268°  (decomp.),  are  obtained  with  anisaldehyde  and  p-mtro- 
benzaldehyde  respectively.  Theso*condensations  proceed  most  smoothly 
in  the  toluene  series,  less  readily  in  the  xylene  series,  and  badly  or  not 
at  all  in  the  mesitylene  series.  The  author  is  of  opinion  that  in  these 
nitrated  methylbenzenes  the  distribution  of  the  residual  affinity  of 
the  benzene  nucleus  is  such  that,  when  only  one  methyl  group  is 
present,  the  influence  of  the  residual  affinity  is  concentrated  on  the 
carbon  atom  of  this  methyl  group,  its  hydrogen  atoms,  therefore, 
becoming  more  mobile  ;  as,  however,  the  symmetry  of  the  whole 
molecule  is  increased  by  the  introduction  of  two  and  three  methyl 
groups,  the  influence  of  the  residual  affinity  is  distributed  between  the 
methyl  groups,  with  the  result  that  their  hydrogen  atoms  become 
less  and  less  mobile.  In  the  case  of  the  chloronitrobenzenes,  the 
elimination  of  the  halogen  atom  is  due,  according  to  the  author,  not  to 
any  weakening  of  the  union  between  it  and  the  carbon  atom,  but 
rather  to  a  striving  of  the  molecule  to  assume  an  ortho-  or  para- 
quiuonoid  structure;  the  reagent  s  then  held  additively,  the  finai 
product  being  obtained  by  the  elimination  of  a  halide  ;  thus  :  - 
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Ullmann  and  Gschwind  (loc.  cit.)  have  shown  that  the  reactivity  of 
the  methyl  group  in  2  :  4-dinitrotoluene  still  persists  when  one  of  the 
nitro-groups  is  replaced  by  a  carboxylic,  sulphonic,  or  cyanogen  group. 
The  author  finds,  however,  that  in  6-nitro-4-cyano-m-xylene  only  one 
methyl  group  reacts  with  benzaldehyde  and  a  little  piperidine  at 
190 — 200°,  giving  a  very  poor  yield  of  Q-nitro-i-cyano-S-methyl- 
stilbene  (?),  IsrO/CgH2Me(CN)-CH:CHPh,  m.  p.  183—184°,  yellow 
needles.     2  :  4-Dicyanotoluene  does  not  react  with  benzaldehyde. 

4  :  6-Dinitro-l  :  3-distyrylbenzene  forms  a  tetrabromide, 
C«H2(N02)2(CHBr-CHPhBr)2, 
m.     p.     207 — 208°    (decomp.),     and     by     reduction    with     stannous 
chloride    and    acetic    and     hydrochloric    acids    yields     4  :  Q-diamino- 

1  : 3-distyrylbenzene,  m.  p.  204°,  yellow  crystals  with  green  fluor- 
escence. The  base  forms  fluorescent  solutions,  yields  a  dibenzoyl 
derivative  which  is  unchanged  at  275°,  and  reacts  with  benz- 
aldehyde in  boiling  alcohol  to  form  the  dibenzylidene  derivative, 
CgH2(N:CHPh)2(CH:CHPh)2,  m.  p.  238—239°,  deep  yellow,  non- 
fluorescent  needles.  A  methyl-alcoholic  solution  of  the  base  is  reduced 
by  hydrogen  in  the  presence  of  a  little  colloidal  palladium,  yielding 
4  :  ^-diamino-\  :  3-di-^-phenylethylbenzene^  CgH2(NH2)2(CH2'CH2Ph)2 
(diacefyl  derivative,  m.  p.  224°;  dibenzoyl  deriva.tive,  m.  p.  273°). 

4-Cyano-m-xylene  and  nitric  acid,  D  1*52,  at  0°  yield  a  mixture  of 
sparingly  soluble  (in  alcohol),  yellowish  prisms,  m.  p.  107 — 108° 
(probably  Q-nitroA-cyano-m-xylene),  and  easily  soluble,  white  needles, 
m.  p.  120 — 121°  ([.>rob:ibly  i-cycono-2-nitrO'm.-xylene).  By  diazotisa- 
tion  and  treatment  with  cuprous  cyanide,  4-cyano-o-toluidine  yields 

2  :  4:-dicyanotoluenej  m.  p.  144 — 145°,  white  needles.  C.  S. 

Non-Bxistence  of  «/^-Diphenyleneketone  [i/^-Pluorone].  A 
New  Red  Hydrocarbon.  Rudolf  Pummerer  (Ber.j  1912,  45, 
294 — 298). — The  red  modification  of  fluorone,  obtained  by  Kerp 
(Abstr.,  1896,  i,  238;  compare  also  Stobbe,  ibid.,  1911,  i,  651)  by 
the  distillation  of  calcium  diphenoxide,  is  shown  to  be  the  ordinary 
yellow  variety  of  fluorone,  contaminated  with  traces  of  the  red 
substance,  first  observed  by  Fittig  and  Ostermayer  (this  Journ.,  1873, 
892),  and  shown  by  them  to  be  produced  simultaneously  in  the 
distillation.  This  red  impurity  is  insoluble  in  alcohol 
and  solvents  of  low  b.  p.,  but  dissolves  to  a  slight 
extent  in  solutions  of  fluorone,  from  which  it  may  be 
removed  by  shaking  in  the  cold  with  animal  charcoal. 

It    may   be  isolated    by   repeatedly  triturating    the 
"  red    fluorone"    with    cold     alcohol    and     crystallis- 

\  y N-      A  ing    the    residue    from    benzene.      It    forms    slender, 

jB^  ^"^^  lancet-shaped   crystals,    m.     p.    306°,    yields    strongly 
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yellow,  fluorescent  solutions,  and  has  the  composition  CgjjHj^.  On 
account  of  its  bright  red  colour,  the  hydrocarbon  is  termed  by  the 
author  rubiceyie. 

Its  constitution  has  not  yet  been  definitely  established,  but  argu- 
ments are  advanced  in  favour  of  the  formula  given  on  the  preceding  page. 
With  bromine  in  chloroform  solution,  it  forms  a  6romo-8ubstitution 
product ;  the  picrate  crystallises  in  very  slender,  brownish-red  prisms. 

Kerp's  "  red  fluorone "  contains  in  addition  to  rubicene  a  white 
substance,  which  remains  behind  on  dissolving  the  ketone  in  concen- 
trated sulphuric  acid.  F.  B. 

Isomeric  Schififs  Bases.  Bronislaw  Pawlewski  (Chem.  Zentr., 
1912,  i,  29;  from  Chem.  Pohki,  1911,  11,  121— 122).— Of  the  five 
substances  obtained  by  the  author  by  condensing  benzoin  with 
benzylamine,  one,  m.  p.  88 — 90°,  is  the  trans-modification  of  benzylidene- 
henzylamine^  CHPhlN'CHgPh,  and  is  stereoisomeric  therefore  with, 
the  liquid  benzylidenebenzylamine,  b.  p.  200 — 202°/ 10 — 20  mm., 
described  by  Mason  and  Winder  (Trans.,  1894,  65,  191).  C.  S. 

The     Homo-chromoisomerism    of    the     Phenylmethylpici 
amides.      Arthur     Hantzsch      (Ber.,      1912,     45,     360—363).- 
Polemical ;  a  reply  to  Biilmann  (Abstr.,  1911,  i,  963).  D.  F.  T. 

Nitration  of  the  Acyl  Derivatives  of  jo-Anisidine.  Frederk 
Reverdin  and  Armand  de  Luc  {Ber.,  1912,  45,  349 — 354). — . 
continuation  of  earlier  work  (Abstr.,  1909,  i,  377,  913  ;  1910,  i,  470)^ 
in  which  a  study  has  been  made  of  the  effect  of  the  substitution  of 
the  nitrobenzoyl  group  into  the  amino-group  of  p-anisidine  on  th< 
behaviour  of  the  base  towards  nitration. 

m-MtrobenzenesiUphonyl-p-anisidide,  NOg'CgH^'SOg'NH'CgH^'OMi 
obtained  by  the  action  of  the  acid  chloride  on  the  base,  forms  whil 
needles,    m.    p.    135°;    the   acetyl   derivative    forms  needles,    m.    p, 
181—182°. 

o-Nitrotoluene-'p-sulpIionyl-^-anisidide,  obtained  similarly,  formi 
needle  crystals,  m.  p.  81°;  acetyl  derivative,  m.  p.  161°. 

The  nitration  of  the  above  nitrobenzenesulphonyl-/?-anisidide  witl 
nitric  acid,  D  1*38,  without  cooling  (max.  temperature  36°),  gives  as 
chief  product  an  orange-yellow  rfmiiro-derivative,  m.  p.  170°,  which  cai 
be  hydrolysed  to  the  corresponding  free  base,  2  :  5-dinitro-jt?-anisidine 
If  the  temperature  is  allowed  to  rise  to  62°,  a  mixture  of  the  previoi 
dinitro-compound  with  the  isomeric  3 : 5-c^im7ro-compound,  m.  p, 
165 — 166°,  is  obtained;  this  forms  white  needles,  and  hydrolyses 
3  : 6-dinitro-4-aminoanisole.  If  the  mixture  during  nitration  is  heatec 
over  a  free  flame,  there  is  obtained  the  nitrohenzenesulphonyl  derive 
ative  of  2:3:  6-trinitro-4-aminoanisole,  which  forms  small,  prismati 
crystals,  m.  p.  189—190°. 

When  nitrated  as  an  emulsion  in  acetic  acid  at  70°  with  nitric  aci< 
D  1*38,  the  main  product  is  the  above  3  : 5-dinitro-derivative. 

With  nitric  acid,  D  1*52,  between  0°  and  5°,  the  product  consists  oj 
a  mixture  of  the  2  :  5-dinitro-  and  the  2:3:  6-trinitro  derivatives ; 
higher  temperatures  decomposition  occurs  ;  if  the  nitration  with  aci< 
of  this  strength  is  performed  at  5 — 10°  in  an  emulsion  in  acetic  acid, 
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&  monoriitro-derivative  is  obtained  (yellow  needles,  m.  p.  127°),  which 
on  hydrolysis  gives  3-nitro-4-aminoanisole. 

With  nitric  acid,  Dl'38,  the  above-mentioned  nitrotoluenesulphonyl- 
^-anisidide  at  36°  yields  a  ??i07iom>o -derivative  (prismatic  crystals, 
m.  p.  132°),  the  constitution  of  which  is  shown  by  its  hydrolysis  to  3-nitro- 
^-anisidine.  At  higher  temperatures,  the  nitrotoluenesulphonyl 
derivatives  of  3  :  5-dinitro-  and  2  :  3  :  6-trinitro-p-anisidine  are  obtained 
(m.  p.  125—140°  and  184—185°  respectively);  the  former  of  these  is 
also  the  product  of  nitrating  a  solution  in  acetic  acid. 

With  nitric  acid,  D  1-52,  at  5—10°,  the  product  contains  the  nitro- 
toluemsulphonyl  derivatives  of  2  :  3-dinitro-j(?-anisidine  and  2  : 5- 
dinitro-;?-anisidine  (m.  p.  of  acyl  derivatives,  180°  and  154° 
respectively) ;  on  nitrating  in  acetic  acid  in  the  cold,  the  above- 
mentioned  nitrotoluenesulphonyl  derivatives  of  3-nitro-^-anisidine 
and  2  :  5-dinitro-jo-anisidine  are  obtained,  the  latter  preponderating. 

D.  F.  T. 

Decomposition  of  Mixed  Phenyl  Oxides  in  Presence  of 
Nickel  and  Hydrogen.  Alphonse  Mailhe  and  M.  Mueat  (Bull 
SoG.  chim.,  1912,  [iv],  11,  122— 123).— It  is  shown  that  all  phenyl 
alkyl  oxides  when  passed  over  heated  nickel  in  a  current  of  hydrogen 
are  decomposed  in  accordance  with  the  equations  (1)  C^H.-O-R  +  H  = 
C,H,.OH  +  RH,  and  (2)  C,H,.O.R +  H,  =  C,H,  Vr-OH:  the  alcohol 
and  the  paraffinic  hydrocarbon  formed  being  destroyed  by  the  further 
action  of  the  nickel.  Anisole  is  most  readily  attacked,  and  yields 
52%  of  the  possible  weight  of  phenol,  whilst  phenyl  tsoamyl  oxide 
yields  only  22%.  Diphenyl  oxide  is  attacked  with  great  difficulty,  and 
gives  only  6%  of  the  possible  weight  of  phenol.  Veratrole  at  205° 
yields  16%  of  the  possible  weight  of  guaiacol,  and  the  latter,  on 
turther  treatment  at  205°,  yields  a  mixture  of  phenol  and  catechol. 

T.  A.  H. 

[Preparation  of  ;?-Aminophenyl  Methyl  Mercaptole.l  Aktien- 
(iESELLscHAFT  FUR  Anilin-Fabrikation  (D.R.-P.  239310).--p-^mmo- 
phenyl  methyl  mercaptoU,  a  colourless  oil,  comparing  favourably  with 
phenacetin  in  therapeutical  action,  is  obtained  by  reducing  «-nitro- 
phenyl  methyl  mercaptole  (Blanksma,  Abstr.,  1902,  i,  281);  the  salts 
are  colourless  and  crystalline,  and  the«ce«y  derivative  forms  colourless 
needles,  m.  p.  127—128°.  j^.  ^  q  ^ 

Preparation  of  4-Chloro-a-naphthol.  Aktien-Gesellschaft 
fUR  Anilin-FabrikatioxX  (D.R.-P.  240038).-It  is  found  that  4-chloro- 
i-naphthol  can  be  prepared  by  treating  a-naphthol  arylsulphonyl  ethers- 
^ith  chlorinating  agents.  a-Naphthyl  ^-toluenesulphonate,  colourless 
leedles,  m.  p.  83—84°,  prepared  by  the  action  of  jt^-toluenesulphonyl 
mioride  on  sodium  a-naphthoxide  in  alcoholic  solution,  was  dissolved 
n  carbon  tetrachloride  and  treated  with  chlorine,  when  a  satisfactory 
^leld  of  4-chloro-a-naphthol   (m.  p.  116°)  was  obtained. 

„  F.  M.  G.  M. 
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The  Red  Coloration  Produced  in  the  Ferric  Chloride 
Reaction  with  Catechol  in  Alkaline  Solution.  I.  Rudolf 
Friedrich  Weinland  and  Karl  Binder  (Ber.,  1912,  45,  148 — 154). 
— The  green  coloration  of  an  aqueous  catechol  solution  produced  by 
ferric  chloride  is  changed  to  deep  red  on  the  addition  of  sodium, 
potassium,  ammonium,  barium,  calcium,  and  magnesium  hydroxides. 
The  red  coloration  is  due  to  the  formation  of  salts  of  an  acid, 

H,[l'V"(CeH,0,)3]> 
analogous  to  the  ferricyanides  or  ferrioxalates. 

The  potassium  salt,  K3[Fe"'(CgH402)3],2H20,  is  obtained  as  a  lustrous, 
crystalline,  brownish-black  to  dark  bronze-red  powder,  consisting  of 
microscopic  ti  iangular  prisms,  by  the  addition  of  fei  ric  acetate  to  a 
solution  of  catechol  in  strong  aqueous  potassium  hydroxide.  It  readily 
dissolves  in  water  to  deep  red  solutions,  which  are  decolorised  by 
excess  of  acid  with  the  liberation  of  catechol.  When  heated  with 
sodium  sulphide  or  potassium  cyanide  in  aqueous  solution,  the  potassium 
salt  is  decomposed,  yielding  ferrous  sulphide  and  potassium  ferro- 
cyanide  respectively,  although  in  the  presence  of  potassium  hydroxide 
the  aqueous  solutions  may  be  heated  with  the  substances  without 
undergoing  change. 

The  tendency  to  form  salts  of  the  above  acid  is  so  pronounced,  that 
freshly  precipitated  ferric  hydroxide  in  the  presence  of  aqueous  alkalis 
or  ammonia  dissolves  on  the  addition  of  catechol,  forming  the 
correspondiDg  alkali  or  ammonium  salt. 

The  ammonium  salt,  (NH4)3[Fe"'(CgH^02)3],H20,  prepared  in  a 
similar  manner  to  the  sodium  salt,  is  a  brownish-black  powder, 
consisting  of  microscopic,  flat,  violeb-red  needles. 

The  sodium  salt,  Na3[Fe"'(C6H4O2)3],10H2O,  forms  microscopic,  red, 
hexagonal  columns,  capped  with  truncated  pyramids. 

The  lead  salt  is  precipitated  quantitatively  on  the  addition  of  lead 
acetate  to  an  aqueous  solution  of  an  alkali  salt.  The  morphine  and 
strychnine  salts  are  crystalline;  the  quinine  and  hrucine  salts  are 
amorphous. 

Similar  complex  salts,  stable  towards  alkalis,  are  obtained  from 
catechol  and  aluminium,  cupric,  nickel,  cobalt,  and  manganous  salts, 
and  also  from  pyrogallol,  salicylic,  gallic  or  protocatechuic  acids,  and 
ferric  salts  in  alkaline  solution.  F.  B. 

Derivatives  of  4-AniiDO-orcinol  (2-Amino-3 : 5-dihydroxy- 
toluene).  Ferdinand  Henrich,  G.  Taubert,  and  H.  Birkner  {Ber., 
1912,  45,  303—314.  Compare  Abstr.,  1903,  i,  413).— 2-Amino- 
orcinol  has  now  been  isolated  in  the  free  condition  by  the  addition 
of  sodium  hydroxide  to  a  cold  aqueous  solution  of  the  hydro- 
chloride in  quantity  just  insufficient  for  complete  decomposition. 
It  crystallises  from  ethyl  acetate  in  lustrous,  silvery-white  leaflets, 
decomposing  at  188 — 190°,  with  previous  darkening  at  160 — 180°. 
Its  hydrochloride  is  oxidised  by  chromic  acid  in  aqueous  solution  to 

^-chloro-Z-hydroxytoJuquinone^      CO\pTTl— piij'^^CO,    which    forms 

intensely  yellow  crystals,  m.  p.   181 — 182°,  volatile  in  ether  vapour, 
dissolves  in  alkalis,  yielding  intensely  red  solutions,  and  is  reduced  by 
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sulphur  dioxide  in  aqueous  solution  to  i-chloro-^  :  3  :  b-trihydroxytoluene, 
C7H7O3CI,  colourless  needles,  m.  p.  137-5°.  Acidification  of  the 
solutions  of  the  quinone  in  aqueous  ammonia  or  sodium  carbonate 
results  in  formation  of  a  substance  having  the  same  composition  as  the 
original  quinone.  This  substance  separates  from  benzene  or  chloro- 
form in  yellow  crystals,  darkening  at  220°,  dissolves  in  water  less 
readily  than  the  original  quinone,  and  is  not  volatile  in  ether  vapour ; 
but  whether  these  differences  are  to  be  referred  to  isomerism  or 
polymerism  has  not  yet  been  determined. 

That  the  quinone  has  the  above  constitution  and  not  that  of  the 

isomeric     6-chloro-3-hydroxytoluquinone,     CO<Cpp,LJp,^^^CO,    has 

been  established  by  the  synthesis  of  the  latter  compound  from 
2-amino-orcinol  hydrochloride.  This  is  converted  by  amyl  nitrite 
in  alcoholic  solution  into  orcinol-2-diazomum  chloride,  a  yellowish- 
white  powder,  which  forms,  with  cuprous  chloride,  a  red,  crystal- 
line additive  compound,  CgH2Me(OH)2*N2Cl,Cu2Cl2.  When  heated 
under  diminished  pressure  the  additive  compound  melts  at  80 — 90°, 
and  decomposes  at  a  higher  temperature  into  2-chloro-orcinol, 
C^HyOgCl,  m.  p.  138 — 139°,  with  previous  sintering  at 
115°. 

The  last-named  compound  reacts  with  amyl  nitrite  and  potassium 
hydroxide  in  alcoholic  solution  to  form  the  potassium  salt  of  2-chloro- 
6-nitroso-orcinol,  from  which  the  free  nitroso-compound  is  obtained  by 
acidification  with  dilute  sulphuric  acid. 

2-Chloro-Q-nitroso-orcinol,  C^HgOgNCI,  exists  in  two  modifications  : 
a  stable,  yellow,  crystalline  form,  melting  at  159 — 160°  with  previous 
darkening,  and  a  brown  modification,  which  passes  into  the  yellow 
variety  when  heated. 

2-Chloro-6-amino-orcinol  hydrochloride  is  obtained  in  slender,  white 
needles  by  reducing  the  preceding  nitroso-compound  with  stannous 
chloride  and  hydrochloric  acid.  It  is  oxidised  by  chromic  acid  in 
aqueous  solution  to  Q-chloro-3-hydroxy toluene,  ruby-red  crystals,  m.  p. 
165—166°  (decomp.).  F.  B. 

Constitution  of  Dmoeugenol.  Ernesto  Puxeddu  (Atti  B.  Accad. 
Lincei,  1912,  [v],  21,  i,  42-46.  Compare  Abstr.,  1909,  i,  225).— The 
paper  deals  with  the  action  of  light  on  isoeugenol  and  on  its  methyl, 
fithyl,  and  propyl  ethers,  as  well  as  the  action  of  light  on  eugenol  and 
its  ethers.  The  author  has  also  examined  the  action  of  nitrous  acid 
on  isoeugenol  ethyl  ether  and  on  diisoeugenol  diethyl  ether. 

When  a  solution  of  100  grams  of  woeugenol  in  200  c.c.  of  alcohol  is 
treated  with  25  c.c.  of  hydrochloric  acid  and  exposed  to  light  in  a 
sealed  tube,  crystals  of  diisoeugenol  are  quickly  deposited,  and  if  the 
precipitate  is  collected  after  two  days,  the  yield  amounts  to  60%.  If 
the  filtered  solution  is  again  exposed  to  light,  a  further  quantity  of  the 
polymeride  can  be  obtained.  The  mother  liquors  show  a  splendid  blue 
fluorescence.  Under  the  same  conditions,  sulphuric  acid  also  acts 
feebly  as  a  polymerising  agent.  isoEugenol  methyl  ether,  isoeugenol 
ethyl  ether,  and  isoeugenol  propyl  ether  yield  the  analogous  polymerides 
when  treated  in  the    same   way.     isoEugenol  propyl  ether,   Cigll^gOg, 
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prepared  from  woeugenol  with  sodium  propoxide  and  propyl  iodide, 
crystallises  in  long,  prismatic  needles,  m.  p.  54".  Diisoeugenol  dipropyl 
ether^  {0^%H.]fi<i)2^  forms  prismatic  needles,  m.  p.  94°. 

Eugenol  and  its  methyl  and  ethyl  ethers  under  the  same  conditions 
are  not  acted  on  by  light. 

When  woeugenol  ethyl  ether  is  treated  with  glacial  acetic  acid  and 
potassium  nitrite,  a  substance,  CjgH^^O^Ng,  is  obtained,  which 
crystallises  in  yellow,  tabular  prisms,  m.  p.  85".  It  is  assigned  the 
formula  of  the  peroxide^ 

C«H3(OMe)(OEt).C==N.9, 

CMeiN-C) 
analogous  to  that  from  zsoeugenol  methyl  ether  (compare  Malagnini, 
Abstr.,  1895,  i,  35).     Diisoeugenol  diethyl  ether  does  not  react  with 
nitrous  acid,  and  therefore  probably  does  not  contain  an  unsaturated 
side-chain.  R.  V.  S. 


Action  of  Phorone  on  Catechol  and  Pyrogallol.  Mario 
GuiGhiE^o  (Atti  B.  Accad.  Sci.  Torino,  1912,  47,  16 — 22).— Fabinyi 
and  Szeki  (compare  Abstr.,  1905,  i,  591,  888)  obtained  products  by 
heating  acetone  with  catechol  and  with  pyrogallol  in  a  sealed  tube  at 
145°.  In  the  present  paper  it  is  shown  that  the  formulae  ascribed  to 
these  substances  are  incorrect.  Under  the  conditions  of  experiment 
the  acetone  is  condensed  to  phorone,  which  reacts  with  the  phenols, 
giving  substances  of  the  following  constitutions,  respectively  : 

C(CH:CMe2)2[CeH3(OH),]2 
and  C(CHICMe2)2[CgH2(OH)3]2.  This  explains  the  existence  of  the 
tetrabromo-  and  dibromo-derivatives.  In  confirmation  of  this  view, 
the  authors  have  prepared  the  same  substances,  using  phorone  instead 
of  acetone.  It  is  not  necessary  to  heat  the  mixture  at  145°;  the 
same  products  are  obtained  when  phorone  and  the  phenol  are  heated 
together  in  a  sealed  tube  at  100°,  or  even  in  an  open  flask  with 
condenser.  In  the  case  of  the  product  from  pyrogallol  the  somewhat 
discordant  analyses  of  Fabinyi  and  Szeki  are  explained  by  the  fact 
that  the  substance  contains  1  mol.  HgO,  which  it  loses  completely 
only  at  130 — 140°,  and  which  it  re-absorbs  very  readily  on  exposure 
to  air.  R.  V.  S. 

Action  of  Formic  Acid  on  Triarylcarbinols.  Alfred  Guyot 
and  A.  Kovache  (Com;)^  renrf.,  1912, 154, 121— 122).— Triarylcarbinols 
are  readily  reduced  when  treated  with  twenty  times  their  weight  of 
crystallisable  formic  acid,  giving  the  corresponding  hydrocarbons  with 
formation  of  water  and  evolution  of  carbon  dioxide.  The  reaction 
may  be  made  use  of  for  accurately  determining  the  number  of  hydroxyl 
groups  in  such  carbinols,  by  weighing  the  carbon  dioxide  evolved  from 
less  than  a  gram  of  the  substance.  Quantitative  results  were  obtained 
with  triphenylcarbinol,  phenyldi-jt>-tolylcarbinol,  o-benzoyltriphenyl- 
carbinol,  and  9  :  10-diphenylanthranol,  whilst  9-phenylanthranol  and 
9  :  lO-dihydroxy-9  :  10  :  10-triphenyldihydroanthraceue  gave  less  than 
the  calculated  amount  of  carbon  dioxide,  although  the  yield  of 
hydrocarbon  was  theoretical.  W.  O.  W. 
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The  Walden  Inversion  and  Substitution  Processes.  Emil 
Fischer  {Annalen,  1912,  386,  374—386.  Compare  Abstr.,  1911,  i, 
418). — An  amplification  of  the  author's  view  that  the  phenomena  met 
with  in  the  addition  of  halogens  or  halogen  hydracids  to  stereoisomeric 
unsaturated  compounds  are  probably  of  a  similar  type  to  the  Walden 
inversion.  Reactions  such  as  that  whereby  both  inactive  dibromo- 
succinic  acids  result  by  the  addition  of  bromine  to  maleic  or  to  fumaric 
acid  have  been  regarded  by  Werner  and  by  van't  Hoff  as  exceptional 
and  due  to  a  specific  action  of  the  halogen.  Examples  are  given, 
however,  to  show  that  similar  results  may  be  obtained  by  the  addition 
of  groups  or  atoms  other  than  halogens.  It  is  true  that  the  oxidation 
of  cinnamamide  by  potassium  permanganate  yields  only  one  phenyl- 
glyceramide,  0H-CHPh-CH(0H)-C0-NH2,  m.  p.  161—162°  (corr.) 
(which  yields  the  phenylglyceric  acid,  having  m.  p.  141°,  by  hydrolysis), 
and  the  oxidation  of  cinnamoylglycine  gives  only  one  phenylglyceryl- 
^^2/cm.?,OH-CHPh-CH{OH)-CO-NH-CH2-C02H,m.  p.  144—145°  (corr.). 
However,  Baeyer  has  shown  that  A^-tetrahydrophthalic  acid  yields  two 
stereoisomeric  hexahydrophthalic  acids  by  reduction,  whilst  Fittig  has 
obtained  two  dimethylsuccinic  acids  by  the  reduction  of  dimethyl- 
fumaric  acid.  C.  S. 

Spectrochemical  Differentiation  between  Hydroaromatic 
Compounds  with  Endocyclic  and  with  Semicyolic  Double 
Linkings.  Karl  Auwers  and  Philipp  Ellinger  {Annalen^  1912, 
387,  200 — 239). — Unsaturated  hydroaromatic  hydrocarbons  contain- 
ing semicyclic  double  linkings  exhibit  a  moderate  exaltation  of  the 
specific  refraction  and  a  marked  exaltation  of  the  specific  dispersion. 
Unsaturated  hydroaromatic  hydrocarbons  containing  endocyclic  double 
linkings  are  optically  normal.  These  statements  are  based,  not  only 
on  the  spectrometric  examination  of  the  many  alkylidenec^/c^o- 
paraffins  wliich  have  been  prepared  by  Wallach,  but  also  on  a  direct 
comparison  of  the  alkylidenec?/cZohexanes  (methylene-,  ethylidene-, 
and  isopropylidene-c?/c?ohexanes)  with  the  isomeric  alkyl-A^-c^/c^o- 
hexenes  (methyl-,  ethyl-,  and  tsopropyl-c^/c^ohexenes) ;  the  latter  are 
optically  normal,  whilst  the  former  exhibit  an  exaltation  of  0'28 — 0*47 
of  ^j),  and  an  exaltation  of  6 — 10%  of  %y  -  %„,. 

The  spectrochemical  method  of  differentiating  between  the  two 
classes  of  isomerides  has  been  utilised  to  show  that  Sabatier  and 
Mailhe's  alkylideneci/c^ohexane  derivatives  are  really  unsaturated 
endocyclic  compounds,  and  that  Zelinsky  and  Gatt's  3-methyl-l- 
ethylidenecyc/ohexane  must  be,  on  account  of  its  optical  normality, 
3-methyl-l -ethyl- A^-c^/cZohexene. 

A^-c^/c^oHexenylacetic  acid  and  its  esters  and  their  homologues 
containing  a  methyl  group  in  position  a,  2,  3,  or  4  are  optically 
normal.  c^/c^oHexylideneacetic  acid  and  its  homologues  containing  a 
methyl  group  in  position  2,  3,  or  4  have  too  high  m.  p.'s  to  be 
suitable  for  spectrometric  examination,  but  their  methyl  and  ethyl 
esters  show  a  marked  exaltation,  0*79 — 1*05,  of  the  specific  refraction, 
^D»  and  still  more  pronounced  exaltation,  31 — 40%,  of  the  specific 
dispersion,  '%y  -  2^-  These  are  due,  not  only  to  the  semicyolic,  bub 
also  to  the  conjugated,  double  linking.      Esters  of  the  acids  contain- 
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ing  a  methyl  group  in  the  a-poHition  contain  a  dieturbed  conjugation, 
and  therefore  show  smaller  exaltations,  but  even  in  these  cases  the 
exaltations  are  so  pronounced  that  there  can  be  no  uncertainty  in 
distinguishing  such  esters  from  those  of  a-substituted  c^/cZohexenyl- 
acetic  acids. 

The  authors  regard  the  spectrometric  method  as  far  safer  than  any 
chemical  process  for  the  determination  of  the  constitution  of  such 
easily  changeable  substances  as  cyc/ohexenyl-  and  the  cyc^ohexylidene- 
acetic  acids. 

The  following  new  compounds  are  described ;  they  have  been 
obtained  by  Wallach's  methods  as  a  rule,  l-ifioPropy'cyclohexanol, 
CgHigO,  b.  p.  176-4— 176  7°,  Df'  09142,  n^  146064,  rijy  1-46419,  and 
ny  1-47387  at  \b-b°  \  ethyl  ^}-cyc\ohexenyJ acetate,  C^Hg-CHg'COgEt, 
b.  p.  100712  mm.,  Df2  0-9829,  n^  1-46422,  n^  1-46906,  w^  1-48017 
at  16-2°;  methyl  a-l-hydroxycyclohexylpropionate, 
OH-CgH,o-CHMe-C02Me, 
b.  p.  132°/ 18  mm.,  Df  10537;  methyl  a- A' -cy clohexenylpropionate, 
CeHg-CHMe-COgMe,  b.  p.  108— 108-5°/18  mm.,  Df^  0-9864, 
na  1-46373,  r?^  1'46648,  riy  1*47885  at  18*3°;  methyl  2-methylcyc\o- 
Jiexylicleneacetat'i,  CgHgMelCH'COgMe  (prepared  from  methyl  iodide 
and  the  silver  salt  of  the  acid,  m.  p.  68°),  b.  p.  119-9°/15  mm., 
Di-'^  0-9767,  Tia  1-47681,  7ij,  1-48072,  riy  1-49802  at  14-2°;  the  corre- 
sponding ethijl  ester  has  b.  p.  128-2°/13  mm.,  J)\^^  0-9587,  n^  1-47524, 
Wp  1*47906,  and  rty  1-49639  at  14  8°;  methyl  3-methylcyc\ohexylide,ne- 
oce^afe,  C6H9Me:CH'CO.^Me,  b.  p.  117°/13mm.,  Df«  0-9752,  n,  1-47534, 
Tijy  1-47926,  7iy  1-49668  at  15-5°;  the  ethyl  ester  has  b.  p.  131-4°/ 
18  mm.,  -D\'  0-9571,  n^  1-47347,  n^  1*47730,  ny  1-49464  at  15°. 

C.  S. 

Correlation  of  lonieation  and  Structure.  II.  Negatively- 
Substituted  Benzoic  Acids.  C.  G.  Dkrick  (J.  Amer.  Chem.  /Soc, 
1912,  34,  74 — 82). — It  was  shown  in  an  earlier  paper  (Abstr.,  1911, 
ii,  713)  that  the  free  energy  of  ionisation  for  neg^atively  substituted 
monobasic  fatty  acids  in  aqueous  solution  at  25°  is  the  sum  of  the 
separate  effects  of  each  atom  in  the  molecule.  Hence  it  was  demon- 
strated that  the  position  of  a  negative  atom  or  group  in  an  acid  can 
be  determined  if  its  a-"  place  factor "  and  the  ionisation  constant  of 
the  substituted  acid  are  known.  In  the  present  paper  it  is  shown  that 
the  additive  relationship  in  the  free  energy  of  ionisation  is  also  true 
in  the  case  of  aromatic  acids,  and  that  it  is  therefore  possible  to 
determine  the  structure  of  substituted  benzoic  acids  containing 
negative  groups  or  atoms,  if  the  ortho-,  meta-,  and  para-"  place  factors  " 
are  known  for  each  negative  radicle. 

The  "  place  factors  "  have  been  determined  for  benzoic  acid  for  the 
acetoxy-,  carboxy-,  chloro-,  hydroxy-,  and  nitro-radicles  for  the  ortho-, 
meta-,  and  para-positions  ;  for  the  aldehydo-,  benzoyl-,  bromo-,  carb- 
methoxy-,carbethoxy-,iodo-,andmethoxy-radicles  for  the  ortho-position; 
and  for  the  cyano-,  fluoro-,  and  iodo-radicles  for  the  meta-position. 
From  these  numbers  the  ionisation  constants  for  the  substituted 
benzoic  acids  were  calculated,  and  agreed  closely  with  the  experimental 
values  in  nearly  all  cases. 
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There  is  no  simple  relation  between  the  "  place  factors "  for  the 
same  radicle  substituted  in  the  ortho-,  meta-,  and  para-positions  in 
benzoic  acid.  lonisation  will  not  differentiate  between  2  : 3-  and 
2  : 5-di-substituted  benzoic  acids,  in  which  the  substituting  radicles  in 
the  3-  and  6-positions  are  the  same  and  those  in  the  2-positions 
are  also  the  same.  The  fact  that  the  3-  and  5-positions  are  equivalent 
with  respect  to  the  1 -position  has  been  proved  in  terms  of  the  free 
energy  of  ionisation.  E.  G. 

Barium  Hippurate.  Eyvind  Bodtker  {Chem,  Zeit.,  1912,  36, 
105). — Analyses  of  this  salt,  prepared  by  neutralising  hippuric  acid 
with  barium  hydroxide,  crystallising  it  from  water,  and  drying  the 
crystals  between  blotting  paper,  show  that  it  contains  SHgO.  The 
statement  that  it  contains  only  IHgO  may  be  due  to  the  salt  having 
been  dried  over  sulphuric  acid  before  analysis,  although  the  strontium 
salt,  when  similarly  dried,  does  not  lose  water.  Attempts  to  prepare 
ferric  hipp  jrate  were  not  successful.  W.  P.  S. 

Preparation  of  Cinnamic  Esters  of  Polyatomic  Alcohols. 
Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  239650.  Compare 
Abstr.,  1911,  i,  S5S).—^-Chloroethyl cinnamate,  CHPhrCH-COg'CgH^Cl, 
a  colourless  solid,  m.  p.  31°,  b.  p.  188 — 191°/20  mm.,  is  prepared  by 
the  interaction  of  chloroethyl  alcohol  and  cinnamic  acid  in  the  presence 
of  concentrated  sulphuric  acid ;  when  heated  at  140°  with  sodium 
acetate  and  dilute  acetic  acid,  it  furnishes  glycol  cinnamate^  b.  p. 
170_175°/15  mm. 

y-Chloro - ^-hydroxypropyl  cinna mat€f 

CHPh:CH-C02-CH2-CH(OH)-CH2Cl, 
a  yellowish,  viscid  liquid,   b.    p.    210 — 218°/20    mm.,  prepared    from 
monochlorobydrin    and    cinnamic    acid,    by    similar    treatment   yields 
glycerol  cinnamate.     Other  weak    acids  and    their   salts    can   replace 
acetic  acid  in  this  reaction.  F.  M.  G.  M. 

Sodium  Phenyl  Carbonate  as  Intermediate  Product  of 
Kolbe's  Synthesis  for  Salicylic  Acid.  Carl  H.  Sluiter  (Ber., 
1912,  45,  59 — 62). — It  has  been  asserted  (de  Bruyn  and  Tymstra, 
Abstr.,  1905,  i,  209;  Tymstra,  Abstr.,  1905,  i,  439)  that  under  the 
conditions  of  Kolbe's  process,  sodium  phenyl  carbonate  cannot  be  an 
intermediate  step  on  account  of  its  dissociation  into  carbon  dioxide 
and  sodium  phenoxide ;  in  their  opinion  the  carbon  dioxide  molecule 
inserts  itself  directly  between  the  carbon  and  hydrogen  atoms  in 
the  ortho-position  of  the  sodium  phenoxide,  giving  the  phenolic  sodium 
derivative  of  salicylic  acid. 

The  author  takes  diphenyl  carbonate  (m.  p.  78-2— 78  4°,  D^^  1272, 
D^oo  1-1032),  and  examines  carefully  the  reaction  products  obtained 
by  heating  to  160°  with  an  equimolecular  quantity  of  dry  sodium 
hydroxide  (compare  Hentschel,  Abstr.,  1883,  588)  in  a  current  of 
nitrogen.  The  evolution  of  carbon  dioxide  ends  after  two  to  three 
minutes,  and  the  residue  contains  sodium  phenoxide,  sodium  carbonate, 
and  sodium  salicylate  with  some  unchanged  diphenyl  carbonate.  Two 
reactions  are,  therefore,  believed  to  occur  concurrently  : 

(1)  PhO-CO-OPh  +  2NaOH  =  2PhOH  +  Na.COg ; 
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(2)  PhO-CO-OPh  +  NaOH  =  Ph-OH  +  PhO-CO-ONa  ;  the  sodium 
phenyl  carbonate  then  partly  dissociates  into  carVjon  dioxide  and  sodium 
phenoxide,  and  partly  is  rearranged  into  sodium  salicylate.  The 
alternative  explanation  given  above  for  the  formation  of  the  last 
substance  cannot  hold  in  this  case,  as  the  pressure  of  carbon  dioxide 
would  be  quite  insufficient  for  reaction  with  the  sodium  phenoxide.  It 
appears,  therefore,  that  under  the  conditions  of  Kolbe's  synthesis, 
sodium  phenyl  carbonate  can  undergo  rearrangement  into  sodium 
salicylate.  D.  F.  T. 


Two  Phthaloximes  and  Some  of  Their  Derivatives.  William 
R.  Orndorff  and  David  S.  Pratt  (Amer.  Chem.  J.,  1912,  47,  89—125). 
—It  has  been  shown  by  R  Meyer  (Abstr.,  1905,  i,  440;  1909,  i,  652) 
that  quinolphthalein  yields  three  oximes,  of  which  two  are  coloured, 
whilst  the  other  is  colourless.     The  coloured  oximes, 

o<c:H:iCi!>c<^''o"^c:NOH, 

were  regarded  as  cis-  and  irans-stereoisomerides,  and  the  group 
CINOH  was  considered  to  be  the  chromophore.  In  order  to  ascertain 
whether  this  group  behaves  as  a  chromophore  when  present  in  a  five- 
membered  ring,  a  study  has  been  made  of  phthalylhydroxylamine, 
first  described  by  Lassar-Cohn  (Abstr.,  1881,  585),  which  the  authors 
prefer  to  term  phthaloxime. 

The  compound  was  prej ared-by  Lach's  method  (Abstr.,  1883, 1104), 
which  consists  of  heating  a  mixture  of  phthalic  anhydride,  hydroxyl- 
amine  hydrochloride,  sodium  carbonate,  and  water  for  an  hour  at  60°. 
As  the  reaction  product  cooled,  colourless  crystals  of  phthaloxime 
separated,  in  quantity  equivalent  to  a  70%  yield.  When  the  mother 
liquor  was  heated  at  100°  for  one  and  a-half  hours  and  then  left  to 
cool,    lemon-yellow    crystals    of    an    isomeric    phthaloxime    appeared. 

These  oximes,  CflH^<^^'^Q^^>0.  both  melt  at  220—226°,  and  are 

slowly  decomposed  when  heated  at  110°.  Both  forms  dissolve  in 
alkali  hydroxides  with  the  production  of  red  solutions,  which  gradually 
become  colourless,  owing  to  the  formation  of  salts  of  the  hydroxamic 
acid.  If  the  colourless  oxime  is  heated  with  a  solvent  containing  a 
hydroxyl  group,  it  is  partly  converted  into  the  yellow  isomeride,  and, 
if  boiled  for  an  hour  with  glacial  acetic  acid,  it  is  quantitatively 
transformed  into  the  yellow  form.  The  yellow  oxime  can  be  quanti- 
tatively changed  into  the  colourless  variety  by  boiling  it  with  acetic 
anhydride,  the  same  colourless  acetate^  m.  p.  183 — 185°,  being  obtained 
in  this  case  as  when  the  colourless  isomeride  itself  is  acetylated. 
When  the  colourless  acetate  is  treated  with  a  solution  of  ammonia  and 
afterwards  acidified,  the  white  oxime  is  precipitated.  A  yellow  acetate, 
also  of  m.  p.  183 — 185°,  can  be  obtained  from  the  yellow  oxime  by  the 
action  of  acetic  anhydride  at  the  ordinary  temperature. 

Both  oximes  yield  red  ammonium^  sodium,  sodium  hydrogen, 
potassium  hydrogen,  and  silver  salts,  from  which  the  original  oxime  is 
regenerated  in  each  cavse  on  treatment  with  acids.  When  the  silver 
salts  are  treated  with  ethyl  iodide,  that  of  the  colourless  oxime  yields 
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a  colourless  ethyl  ether^  and  that  of  the  yellow  oxime,  a  lemon-yellow 
ethyl  ether,  both  melting  at  95 — 100°. 

Each  oxime  has  been  submitted  to  a  crystallographic  examination. 
The  colourless  oxime  forms  monoclinic  needles,  elongated  in  the 
direction  of  the  5-axis,  and  usually  flattened  parallel  to  a  pair  of  faces 
in  the  ortho-zone  ;  the  crystals  have  Wj,  1-522  in  a  direction  parallel 
to  the  elongation.  The  optical  properties  of  the  yellow  oxime  closely 
resemble  those  of  the  colourless  form  except  in  respect  of  colour. 
The  colour  of  the  yellow  variety  is  due  mostly,  if  not  entirely,  to 
fluorescence.  A  crystallographic  study  has  also  been  made  of  the 
salts,  acetates,  and  ethyl  ethers. 

The  constitution  of  these  oximes  is  discussed,  and  evidence  is 
adduced  to  show  that  in  all  probability  they  are  not  structural 
isomerides,  but  stereoisomerides  of  the  formulae 

i-co-,  ,-co-, 

O-C-CeH.  and  O-C-C.H,.  E.  G. 

HO-N  N-OH 

isoPhthalanil.     Rudolf  Pummerer  and  Gustav  Dorfmuller  {Ber.y 

1912,    45,    292 — 294). — The    transformation   of    isophthalanil    into 

C0*0  CO 

phthalanil,    I        _>C:NPh  -^  C6H4<^^>NPh,  takes  place  slowly 

at  the  ordinary  temperature,  as  indicated  by  the  rise  in  m.  p.  of  a 
specimen  of  the  former  compound  from  116°  to  150°  after  being  kept 
for  six  months,  and  also  by  the  isolation  of  phthalanil  from  the 
product.  When  shaken  with  concentrated  aqueous  sodium  carbonate 
at  the  ordinary  temperature,  isophthalanil  undergoes  complete  trans- 
formation in  the  course  of  five  hours.  With  dilute  sodium  carbonate 
it  is  converted,  after  several  days,  mainly  into  phthalanilic  acid,  only 
traces  of  phthalanil  being  produced  ;  phthalanil  undergoes  no  change 
when  subjected  to  the  same  treatment.  The  transformation  has  also 
been  effected  by  boiling  solutions  of  zsophthalanil  in  pyridine,  quinoline, 
and  nitrobenzene  ;  with  water  and  light  petroleum  no  change  occurs. 

isoPhthalanil  reacts  with  benzene  in  the  presence  of  aluminium 
chloride,  yielding  o-benzoylbenzanilide.  F.  B. 

Simple  Fatty  Amines  containing  Sulphur.  Wilhelm 
Schneider  {Annalen,  1912,  386,  332— 350).— The  possibility  that 
derivatives  of  aminosulphones,  other  than  cheirolin  (methyl-y-thio- 
carbimidopropylsulphone)  (Abstr.,  1910,  i,  658),  may  occur  in  nature 
has  led  the  author  to  prepare  aliphatic  aminosulphones  and  the  corre- 
jSponding  thioc^rbimides,  aliphatic  aminosulphides,  and  amino- 
lulphoxides. 

[With  Max  MuLLERand  Wilhelm  Beck.] — ^'Phthalimidoethyl  methyl 

ilphide,    C6H4<^^>N-CH2-CH2-SMe,    m.    p.    89°,    prepared    from 

sodium   methyl    mercaptide  and  )8-bromoethylphthalimide,    yields   by 

'lydrolysis    methyl  ^-aminoethyl   sulphide,    NHg'CHg'CHo'SMe,    b.    p. 

[146 — 148°,    a    colourless    liquid   having  the  odour   of  piperidine  and 

strongly    basic  properties    {hydrochloride,   m.  p.   about  120°;   picrate, 

p.    119°  3   picrolonatej   decomp.    187°;  oxalate,  m.  p.  197°;  benzoyl 
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derivative,  m.  p.  57°).  By  treatment  with  alkali  and  an  excess 
of  methyl  iodide,  it  yields,  not  an  iV^^'-dimethiodide,  as  does  methyl- 
y-aminopropyl  sulphide  {loc.  cit.),  but  the  methiodide  of  methyl 
)8-dimethylaminoethyl  sulphide,  SMe-CHg'CHg'NMe,!,  decomp.  220-5°, 
colourless  leaflets,  which  is  decomposed  by  warm  alkalis  with  evolution 
of  trimethylamine. 

P-PhthaUmidodiethyl  sulphide,  C6H4<^^N-CH2-CH2-SEt,  m.  p. 

39°,  yields  by  hydrolysis  p-aminodiethyl  sulphide^  C^Hj^NS,  b.  p. 
163°  (hydrochloride,  m.  p.  147°;  hydrogen  oxalate ,  m.  p.  145*5°; 
picrate,  m.  p.  148°;  picrolonate,  decomp.  184°;  benzoyl  derivative, 
b.  p.  221— 222°/40  mm.  [decomp.]).  The  methiodide  of  /8-dimethyl- 
aminodiethyl  sulphide  decomposes  at  216-5° 

By  oxidising  its  hydrochloride  with  hydrogen  peroxide  and  treating 
the  product  with  alcoholic  sodium  ethoxide,  methyl  yS-aminoethyl 
sulphide  yields  methyl  p-aminoethyl  sulphoxide, 

CHg-SO-dHg-CHg-NHa, 
which  cannot  be  distilled,  but  is  volatile  with  steam.  It  forms  an 
oxalate,  m.  p.  165°,  picrate,  m.  p.  158°,  and  picrolonate,  decomp.  205°, 
and  is  decomposed  when  treated  with  methyl  iodide.  p-Aminodiethyl 
sulphoxide,  prepared  in  a  similar  manner,  forms  an  oxalate,  m.  p.  176°, 
picrate,  m.  p.  138°,  joicro/ona^e,  decomp.  190°,  and,  when  heated  with 
the  calculated  quantities  of  methyl-alcoholic  methyl  iodide  and  sodium 
carbonate,  is  converted  into  the  methiodide  of  /5  dimethylaminodiethyl 
sulphoxide,  m.  p.  168°.      Methyl  y-aminopropyl  sulphoxide, 

CH3-SO-[CH2]3-NH2, 
forms   an    oxalate,   m.   p.    197°,  picrate,  m.   p.   143°,  and  picrolonate, 
decomp.  210°. 

M ethyl- P-aminoethylsulphone,  obtained  in  the  form  of  the  hydro- 
chloride, CHg-SOa'CHg-CH^-NHgjHCl,  m.  p.  169°,  by  oxidising  the 
hydrochloride  of  the  sulphide  by  potassium  permanganate,  forms  a 
picrate,  m. -p.  167°,  picrolonate,  decomp.  22b°,  platinichloridCj  decomp. 
227°,  and  benzoyl  derivative,  m.  p.  134°,  yields  the  methiodide  of 
methyl  /3-dimethylaminoethylsulphone,  m.  p.  220°,  with  methyl- 
alcoholic  methyl  iodide  at  120°,  and  is  converted  into  di-^-methyl- 
sulphonethylthiocarbamide,  SC(NH-CH2*CH2-SOoMe)2,  m.  p.  141°,  by 
carbon  disulphide,  and  into  methyl  p-thiocarbimidoethylsulphone, 

S02Me-CH2-CH2-NCS, 
m.  p.  46 — 47°,  by  Hofmann's  method  with  carbon  disulphide. 
P-Aminodiethy!sulphone,prepsireda.s  the  hydrochloride,  m.  p.  101  — 102°, 
in  a  similar  manner,  forms  a  picrate,  m.  p.  163°,  picrolonate,  decomp. 
210°,  platinichloride,  decomp.  227°,  aurichloride,  m.  p.  197°,  benzoyl 
derivative,  m.  p.  86°,  and  thiocarbamide,  m.  p.  141°;  the  thiocarbimide 
could  not  be  isolated. 

[With  WiLHELM  LoHMANN.] — Phthalimidodimethyl  sulphide^ 

C6H,<^^NCH2-SMe, 

m.  p.  114°,  is  obtained  from  bromomethylphthalimide  and  sodium 
methyl  mercaptide  in  alcoholic  solution.  It  is  oxidised  by  hot  aqueous 
potassium  permanganate  to  the  sulphone,  CjoHgO^NS,  m.  p.  203°. 
Both  the  sulphide  and  the  sulphone  decompose  completely  when 
hydrolysed.  C.  S. 
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Chemical  Action  of  Light  on  Vanillin  and  its  Ethers. 
Ernesto  Puxeddu  {Aui  R.  Accad.  Lincei,  1911,  [v],  20,  ii,  717—723). 
— When  vanillin  in  solution  in  alcohol,  benzetie,  or  other  solvents  is 
exposed  to  light,  dehydrovanillin  is  obtained  in  small  quantity,  and 
no  other  product  can  be  detected  except  a  viscous  oil.  Vanillin 
methyl  and  ethyl  ethers  behave  differently  when  exposed  to  light  in 
benzene  solution,  the  corresponding  methyl  and  ethyl  ethers  of 
vanillic  acid  being  formed  respectively.  R.  V.  S. 

Reactivity  of  the  Carbonyl  Group.  Hermann  Staudinger 
(Annalen,  1912,  387,  254 — 255). — A  note  explaining  more  fully  the 
pictorial  representation  of  the  unsaturation  of  an  atom  by  the  length 
of  the  dotted  line  representing  its  residual  affinity  (compare 
Staudinger  and  Kon,  Abstr.,  1911,  i,  876).  C.  S. 

Behaviour  of  Antimony  Trichloride  and  Tribromide 
towards  certain  Oxygenated  Organic  Compounds.  Boris  N. 
Menschutkin  (/.  Buss.  Phys.  Chem.  Soc,  1911,  43,  1785 — 1804). — 
The  concentration-temperature  diagrams  given  by  acetophenone  or 
benzophenone  with  antimony  trichloride  or  tribromide  are  all  nearly 
identical,  each  system  being  characterised  by  the  formation  of  one 
molecular  compound,  which  contains  1  mol.  of  the  ketone  to  1  mol.  of 
antimony  salt,  and  melts  unchanged.  Each  diagram  consists  of  four 
branches,  corresponding  with  (1)  the  lowering  of  the  m.  p.  of  the 
ketone  by  addition  of  antimony  salt,  (2)  the  solubility  in  the  ketone 
of  the  molecular  compound,  (3)  the  lowering  of  the  m.  p.  of  this 
compound  by  the  addition  of  SbXg,  and  (4)  the  loweriDg  of  the  m.  p. 
of  SbXg  on  addition  to  it  of  the  molecular  compound.  Each  diagram 
exhibits  two  eutectic  points.  The  melting  points  of  the  various 
compounds  are:  SbC)3,C0MePh,  60-5°;  SbBr3,00MePh,  37*5°; 
SbCl3,COPh2,  76°;  SbBrg.COPh,,  48-5°  The  eutectic  temperatures 
and    the   corresponding    numbers  of    ketone    mols.    (n)    per    mol.  of 

itimony  salt  are  as  follows : 

1st  eutectic  point.       2nd  eutectic  point. 

M.   p.  . ' N  . ' ^   M.  p. 

System.                  Ketone.  Temperature,  n.  Temperature,     n.  SbXg, 

SbClg- -OOMePh    19-5°             1°           4-05  32°           0-36       73° 

SbBr3— COMePh    19-5              1-5          317  31            0-6         94 

SbClj— COPbg    48                35             4*63  39            0-26       73 

SbBrg— OOPha   48               29             2-82  40            0'5         94 

Benzoic  acid  (m.  p.  1*20°)  forms  a  molecular  compound  with  neither 
mtimony  trichloride  nor  tribromide,  the  concentration-temperature 
liagram  consisting,  in  each  case,  of  two  branches  meeting  at  the 
Followicg  eutectic  points  :  SbCl3,0-52Ph-CO2H,  46° ; 
SbBr3,0-42Ph-CO2H,  79°. 
The  system  SbCIg-CHg'COgH  gives  a  molecular  compound  which 
Forms  only  with  difficulty.  The  first  branch  of  the  curve  terminates 
fat  the  eutectic  point  -  9°,  corresponding  with  the  composition 
lbC)3,3-43CH3»C02H.  Then  begins  the  curve  of  solubility  of  the 
[molecular  compound  in  acetic  acid,  but  this  is  observable  only  on 
seeding  with  the  molecular  compound ;  unless  this  is  done,  branch  1 
is  prolonged  below  the  eutectic  point,  and  probably  meets  branch  4  in 
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another  eutectic  point.  Branch  1  shows  no  arrest  corresponding  with 
the  eutectic  point  CHg'COgH-SbOlg.CKg'COgH,  as  the  compound  is 
not  formed  on  cooling  the  sohition.  Branch  3  cuts  branch  4  (lowering 
of  m.  p.  of  SbClg  on  addition  of  CHg'COgH)  at  the  eutectic  point, 
about  19°,  corresponding  approximately  with  SbClgjO'QlCHg'COgH  ; 
branch  3  can  be  followed  below  this  eutectic  point,  but  then  represents 
an  unstable  condition. 

The  system  SbBrg-CHg'COgH  forms  no  molecular  compound,  the 
curve  consisting  of  two  branches  meeting  at  the  eutectic  point  4°, 
which  corresponds  with  SbBr3,4-34CHg*C02H. 

Benzoyl  chloride  forms  no  molecular  compound  with  antimony 
chloride  or  bromide,  each  curve  showing  a  single  eutectic  point : 
SbCl3,l-95Ph-C001,  -33°,  and  SbBr8,6-45Ph-COCl,  -6°.     T.  H.  P. 

The  Reduction  of  Polyunsaturated  Ketones  with  Crossed 
Double  Linkings  by  Paal's  Method.  Walther  Borsche  {Ber., 
1912,  45,  46 — 53). — The  author  has  already  successfully  applied 
Paal's  reduction  method  to  the  preparation  of  saturated  ketones  from 
such  unsaturated  ketones  as  cinnamylideneacetone  (Abstr.,  1911,  i, 
880),  and  now  extends  the  investigation  to  ketones  in  which  each  of 
the  two  carbon  atoms  adjacent  to  the  carbonyl  group  has  a  double 
linking.  The  results  indicate  that  where  there  is  only  one  double 
bond  on  each  side  of  the  carbonyl  group,  the  reduction  proceeds 
smoothly,  but  that  in  other  cases  there  is  considerable  formation  of 
resinous  substances  as  by-products. 

The  reduction  of  distyryl  ketone  yields  di-^-phenylethyl  ketone,  b.  p. 
224°/18  mm. ;  the  oxime  melts  at  95 — 96°  (compare  Dunschmann  and 
von  Pechmann,  Abstr.,  1891,  674)  ;  a  small  quantity  of  a  substance^ 
C34H34O2,  m.  p.  126°,  was  also  obtained.  Di-jo-methoxystyryl  ketone  is 
reduced  to  ai-di-^-methoxyphenylpentan-y-one^  which  crystallises  in 
needles,  m.  p.  52°. 

Di-o-hydroxystyryl  ketone  gives  ae-di-o-hydroxyphenylpentan-y-one,  a 
viscid  mass,  which,  when  heated,  loses  water  with  the  formation  of  teti^a- 
hydrodibenzoB^iYopyran  (compare  Decker  and  Felser,  Abstr.,  1908,  i, 
906),  wliich  crystallises  in  needles,  m.  p.  110°,  b.  p.  217°/16  mm. 

1  :  3-Dibenzylidenec2/c/opentan-2-one  gives  1  :  Z-dihenzylcjc\opentan-2- 
one  as  an  oil,  b.  p.  232 — 233°,  which  slowly  crystallises  in  needles, 
m.  p.  47°.  In  a  similar  manner,  1  :  3-dibenzylidenec?/c/ohexan-2-one  and 
1  ;  3-dibenzylidenecycfeheptan-2-one  give  the  corresponding  1 :  3- 
dibenzylcycio/iexan-2-one,  m.  p.  114°,  and  1  :  3-dibenzylcyc\oheptan-2-one, 
b.  p.  261— 262°/28  mm. 

Phenyl  cinnamylidenemethyl  ketone  produces  plienyl  h-phenylbutyl- 
ketone,  b.  p.  225 — 226° ;  the  oxime  forms  prismatic  crystals,  m.  p. 
81 — 82°,  and  by  the  Beckmann  rearrangement  changes  into  the  anilide 
of  8-phenylvaleric  acidy  m.  p.  89 — 90°. 

Styryl  cinnamylidenemethyl  ketone  gives  arj-diphenylheptan-y-one, 
b.  p.  2 3 9°/ 14  mm.  ;  the  semicarbazone  is  an  oil,  whilst  the  hydrazone 
phenylcarbamate,  CH2Ph-CH2-C(N-NH-CO-NHPh)-[CH2]o-CH2Ph,  has 
m.  p.  122—123°. 

Dicinnamylideneacetone  gives  ai-diphenylnonan-e-one  (h-phenylbutyl 
ketone)^  an  oil,  b.  p.  258 — 260°/ 13  mm.,  which  solidifies  in  a  freezing 
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mixture  ;  the  oxime  and  semicarhazone  are  liquids,  whilst  the  hydrazone 
phenylcarhamate  forms  silky  needles,  m.  p.  129 — 130°. 

2  :  6-Di-cinnamylidenec?/c/ohexanone  gives  2  :  Q-di-o)-pkenylpropyl- 
cjclohexanone  as  a  viscous  oil,  b.  p.  276 — 278°.  D.  F.  T. 

Synthesis  of  Butin.  A.  Goschke  and  Josef  Tambor  {Ber.,  1912, 
45,  186—188.  Compare  Abstr.,  1912,  1,  30).— The  authors  have 
succeeded  in  transforming  synthetic  butein  into  butin  (compare 
Perkin  and  Hummel,  Trans.,  1904,  85,  1459),  thus  completing  the 
synthesis  of  both  these  natural  products.  Butin  triacetate  has 
m.  p.  123°. 

By  the  action  of  3  : 4-dimethoxybenzaldehyde  on  resacetophenone 
and  resacetophenone  dimethyl  ether  respectively,  they  have  prepared 
the  3' :  4:' -dimethyl  ether  of  butein  (m.  p.  203°)  and  butein  tetramethyl 
ether  (m.  p.  89°). 

2' :  4' :  2-Trihydroxychalkone,  prepared  by  condensation  of  salicyl- 
aldehyde  with  resacetophenone,  crystallises  in  orange  needles  +IH2O, 
and  has  m.  p.  185°.  Its  transformation  into  3  : 2'-dihydroxyflavanone 
appears  to  be  difficult.  H.  W. 

Preparation  of  Benzanthrone  and  its  Derivatives.  Roland 
ScHOLL  (D.K.-P.  239761). — When  aromatic  mono-  or  poly-ketones 
containing  a  free  peri-position  with  regard  to  the  carbonyl  group  are 
heated  at  about  140 — 150°  with  either  aluminium  chloride  or  bromide, 
or  ferric  chloride,  condensation  occurs,  yielding  benzanthrone  or 
pyranthrone  derivatives. 

The  following  compounds  have  been  prepared  :  Benzanthrone  from 
phenyl  a-naphthyl  ketone.  Naphthabenzanthrone  from  1  : 1'-dinaph- 
thyl  ketone,  which  can  be  prepared  by  the  interaction  of  naphthoic 
acid  with  naphthalene  in  the  presence  of  aluminium  chloride. 

Dibenzoylpyrene  (I),  m.  p.  155°,  and  tribenzoylpyrene,  m.  p.  235 — 237°, 
are   prepared  by  the  action  of    benzoyl  chloride  on   pyrene   in    the 
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presence  of  aluminium  chloride  and  separated  by  fractional  crystallisa- 
tion from  acetic  acid;  when  the  former  is  heated  at  160°  with 
aluminium  chloride,  it  yields  pyranthrone  (Abstr.,  1910,  i,  271). 

Tri-a-naphthoylpyrene,  m.  p.  218 — 219°,  prepared  from  pyrene  and 
a-naphthoyl  chloride,  furnishes  naphthapyranthrom. 

Dibenzoyl'l  :  V-dinaphthyl,  obtained  from  1  :  i'-dinaphthyl  and 
Jjwazoyl  chloride,  furnishes  violanthren  (II),  a  violet    powder,  whilst 
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naphthylanthraquinonyl  kHone  (from  anthraquinone-2-carbonyl  chloride 
and  naphthalene)  gives  phthaloylhenzanthron«y  and  w-tolyl-1-naphthyl 
ketone  yields  rnAthylbenzanthron^  brownish-yellow  needles,  m.  p. 
164—165°.  F.  M.  G.  M. 

Ketones  Derived  from  woMyristicin.  Everardo  Scandola 
(Atti  R,  Accad.  Lincei,  1912,  [v],  21,  i,  47 — 54) — The  author  has 
prepared  the  a-  and  )S-keto- derivatives  of  womyristicin,  and  has 
attempted  to  obtain  the  dimeric  form  of  ?«omyristicin. 

The  a-ketone  is  prepared  by  heating  together  for  some  hours  the 
dibromo-derivative  of  isomyristicin  (Thorns,  Abstr.,  1904,  i,  47)  and 
sodium  methoxide,  removing  the  excess  of  methyl  alcohol,  and 
distilling  the  residue  with  steam.  After  fractionation  in  a  vacuum  of 
the  oil  which  passes  over,  the  pure  a  A;«^o- derivative  of  ?«omyristicin, 
Oj^HjgO^,  is  preferably  obtained  by  way  of  the  semicarbazide  or  oxime. 
It  crystallises  in  small,  silky  needles,  m.  p.  93°.  It  yields  a  crystalline 
hisvlphite  compound,  which  does  not  melt  below  230°.  The  oxime, 
C^^HisO^N,  crystallises  in  very  small  prisms,  m.  p.  124°.  The 
semicarhazone,  CjgHjgO^Ng,  has  m.  p.  180°.  The  ketone  does  not  give 
an  hydroxamic  acid  with  Pilot  y's  acid. 

The  /^-ketone  of  isomyristicin  was  prepared  by  Hoering's  method 
(Abstr.,  1905,  i,  902),  When  the  dibromo-derivative  of  tsomyri^ticin 
is  heated  with  water  and  acetone  in  the  presence  of  calcium  carbonate 
(marble)  for  two  hours,  the  acetone  solution  separated,  and  heated  for 
a  further  two  hours  and  then  distilled,  p-hromo-a-hydroxydihydro\^o- 
rnyristiciriy  Cj^HjgO^Br,  is  obtained.  It  is  a  very  dense,  yellowish- 
brown  oil,  with  a  pungent  odour,  and  it  cannot  be  crystallised  or 
distilled  in  a  vacuum.  On  treatment  of  this  substance  with  alcoholic 
potassium  hydroxide,  a  glycol,  OH*CHR*CHMe*OH,  should  be 
produced,    from    which    the    oxide,    Ar*CH*CHMe,    and    finally    its 

\o/ 

isomeride,  the  yS-ketone,  Ar'CHg'COMe,  could  be  obtained.  Actually, 
the  raw  product  of  the  reaction  does  not  combine  with  bisulphite,  and 
it  gives  analytical  figures  intermediate  between  those  required  by  the 
glycol,  Cj^Hj^O^,  and  the  oxide,  CuHjgO^,  but  when  it  is  distilled  in  a 
vacuum,  most  of  it  passes  over  at  230 — 240°/30  mm. ;  the  distillate 
readily  crystallises,  and  has  m.  p. -44 — 45°.  After  recrystallisation,  it 
forms  long,  silky  needles,  m.  p.  54 — 55°,  and  gives  on  analysis  numbers 
corresponding  with  the  formula  CuHj^O^.  This  substance  gives  a 
bisulphite  compound,  and  is  evidently  the  ^-ketone.  The  isomerisation 
of  the  oxide  is  best  effected  by  heating  the  substance  in  glacial  acetic 
acid  with  a  few  drops  of  concentrated  sulphuric  acid,  and  purifying  the 
product  by  way  of  the  bisulphite  compound.  The  semicarbazone, 
CijHijO^Ng,  has  m.  p.  143—144°.  The  oxime,  C^^B.^fi^^,  crystal- 
lises in  tufts  of  prisms,  m.  p.  Ill — 112°.  The  ^-ketone  was  also 
prepared  by  reduction  of  ^-nitrotsomyristicin  and  hydrolysis  of  the 
oxime  produced. 

Numerous  attempts  were  made  by  various  methods  to  polymerise 
tsomyristicin.  In  only  one  case  was  any  new  product  obtained. 
When  ?somyristicin  is  heated  for  five  to  ten  minutes  in  glacial  acetic 
acid  solution  with  a  trace  of  concentrated  sulphuric  acid,  a  substance 
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is  obtained,  which  crystallises  in  small  prisms,  m.  p.  232 — 233°  and 
may  be  the  dimeric  form  of  isomyristicin.     The  yield  is  less  than  2%. 

R.  Y.  S. 

Constitution  of  Chrysophanic  Acid.  Eugene  Leger  {Compt. 
rend.,  1912,  154,281 — 283.  Compare  RobinsoQ  and  Simonsen,  Trans., 
1909,95,  1085;  Oesterle,  Abstr.,  1911,  i,  887).— In  order  to  deter- 
mine the  position  of  the  methyl  group  in  chrysophanic  acid,  the  tetra- 
nitro-derivative  was  oxidised  with  nitric  acid  (D  1'5).  2:4:  6-Trinitro- 
3-hydroxybenzoic  acid  was  isolated  from  the  products,  but  chrysammic 
acid  could  not  be  detected.  It  follows  that  the  nitro-  and  hydroxy- 
groups  in  tetranitrochrysophanic  acid  occupy  the  same  positions  as  they 
do  in  tetranitroaloe-emodin,  and  therefore  that  the  methyl  group  in 
chrysophanic  acid  can  only  occupy  the  position  assigned  to  it  by 
Fischer,  Falco,  and  Gross  (Abstr.,  1911,  i,  309).  Chrysophanic  acid  is 
therefore  1  :  8-dihydroxy-3-methylanthraquinone.  This  conclusion  is 
confirmed  by  fusing  the  acid  with  potassium  hydroxide,  when  5-hydroxy- 
isophthalic  acid  is  formed,  together  with  a  much  smaller  amount  of 
4-hydroxyisophthalic  acid  and  other  substances.  W.  O.  W. 

.  Preparation  of  Anthraquinone  Derivatives  Containing 
Sulphur.  Farbwerke  vorm.  Meister,  Lucius  &  Bruning  (D.R.-P. 
239762). — When  diazotised  aminoanthraquinones  are  treated  with  thio- 
carbamides,  intermediate  compounds  are  formed,  which  evolve  ammonia 
on  treatment  with  potassium  hydroxide,  and  furnish  the  corresponding 
mercaptan.  Garhamylthiolanthraquinone^  Cj^H^Og^S'CO'NHg,  orange, 
yellow  crystals,  was  prepared  from  a-aminoanthraquinone  and  thio- 
carbamide,  whilst  with  phenylthiocarbamide  a  similar  compound  was 
produced.  F.  M.  G.  M. 

[Preparation  of  Benzoylaminoanthraquinone  Derivatives.] 
Farbwerke  vorm.  Meister,  Lucius  &  Bruning  (D.R.-P.  240079). — 
The  preparation  of  benzoylaminoanthraquinones  and  their  condensa- 
tion products  has  previously  been  described ;  it  is  now  found  that  more 
valuable  colouring  matters  are  produced  by  employing  nitrobenzoyl 
chlorides,  subsequently  reducing  the  nitro-group  and  combining  with 
another  molecule  of  benzoyl  chloride  before  condensing  to  form  the 
dye. 

Benzoyl-^-aminohenzoyl-\-aminoanthraquinonef  yellow  crystals,  m.  p. 
315°,  is  prepared  by  benzoylating  p-aminobenzoyl-1-aminoanthra- 
quinone  in  nitrobenzene  solution  ;  benzoyl-^-aminobenzoyl-2amino- 
anthraquinone  has  similar  properties. 

The  tinctorial  properties  of  the  following  final  condensation joroc^wc^s 
are  tabulated  in  the  original  ;  jo-aminobenzoyl-l-aminoanthraquinone 
with  succinic  acid,  m.  p.  above  300°,  with  anthraquinonecarbonyl 
chloride,  m.  p.  280°,  and  with  2-anthraquinonylcarbamyl  chloride, 
m.  p.  above  300°. 

^Aminobenzoyl-2-aminoanthraquinone  with  2-anthraquinonylcarb- 
amyl chloride. 

m-Aminobenzoyl-1-aminoanthraquinone  with  2-anthraquinonylcarb- 
amyl chloride,  m.  p.  285°. 

VOL.  CII.  i.  p 
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3  :  5-Diaminobenzoyl-l-aminoanthraquinone  with  2-anthraquinonyl- 
carbamyl  chloride  (2  mols.),  m.  p.  235°. 

Benzoylaminoanthraquinonecarhoxy-\-aminoanthraquinone  has  m.  p. 
above  300°.  F.  M.  G.  M. 

Preparation  of  o-Aminodianthraquinonylamine  Types  of 
Compounds.  Farbenfabriken  vorm.  Friedb.  Bayer  &  Co.  (D.R.-P. 
240276). — The  p'oduct    (annexed    formula),  dark  blue  needles,    was 

(\    CO    /\  prepared  by  boiling  together  l-amino- 

y       Y    N  4-hydroxyanthraquinone    (10    parts), 

/\rO/\  / — "^^  naphthalene    (100    parts),  anhydrous 

'^^  NTT     I  sodium     acetate     (5     parts),    copper 

2    'v      p^    yv       powder   (0'2  part),  and  slowly  adding 
/     y       Y        I    ^  ■  bJ'omo  - 1  -  aminoanthraquinone    (5 
I      J\pr)/\    /    parts) ;  when  the  latter  component  is 
/yrr  replaced    by    2-bromo-l-methylamino- 

anthraquinone  a  similar  compound  is 
obtained,  likewise  from  a-amino-4-hydroxyanthraquinone  with  1  : 3-di- 
bromo-2-aminoanthraquinone,  and  from  a-aminoanthraquinone  with 
2-bromo-l-aminoanthraquinone.  F.  M.  G.  M. 

A  Supposed  Compound  of  Camphor  and  Naphthalene. 
JouNiAUX  {Bull.  Soc.  chim.,  1912,  [iv],  11,  129— 132).— When 
naphthalene  containing  increasing  quantities  of  camphor  is  melted 
and  allowed  to  cool,  the  temperature  at  which  solidification  begins 
falls  steadily  from  80°  to  32-6°,  at  which  point  the  mixture  contains 
58  mols.  of  camphor  to  42  mols.  of  naphthalene  ;  a  similar  fall,  reaching 
the  same  point  at  the  same  composition,  occurs  when  increasing 
quantities  of  naphthalene  are  added  to  camphor.  For  every  mixture, 
the  finishing  point  of  solidification  is  32*5°.  In  view  of  these  facts 
Girard's  supposed  compound  of  these  two  substances, 

(C'ioHi60)io>(CioH8)., 
m.  p.  32-6°  {J.  Pharm.  Chim.^  1891,  [v],  24,  105),  appears  to  have  been 
a  eutectic  mixture.  T.  A.  H. 

Constitution  of  woPenchocamphoric  Acid  and  of  Some 
Compounds  of  the  Fenchone  Series.  Ossian  Aschan  [with 
W.  Sjostrom  and  A.  Peterson]  (Annalen,  1912,  387,  1 — 85). — The 
fractions  obtained  from  a  very  large  quantity  of  pinolene,  b.  p.  below 
150°  (Abstr.,  1907,  i,  630),  have  been  separately  oxidised  by  8% 
potassium  permanganate  at  60 — 80°,  whereby  carbonic,  oxalic,  and 
c?/-camphoric  acids  are  produced.  From  these  facts  and  from  the 
molecular  refractions  of  the  various  fractions,  the  author  deduces  that 
pinolene  contains  at  least  three  hydrocarbons  :  (i)  r-bornylene,  b.  p. 
148 — 149°,  m.  p.  40 — 42°,  which  yields  c?/-camphoric  acid  by  oxida- 
tion;  (ii)  a-pinolene,  b.  p.  144 — 146°,  a  dicyclic  terpene,  and  (iii) 
^-pinolene  (cyclo/enchene),  CjoHjg,  a  tricyclic  terpene,  which  probably 
contains  a  trimethylene  ring  on  account  of  its  stability  towards 
potassium  permanganate. 

)8-Pinolene  (cycZofenchene),  obtained  from  the  pinolene  fractions, 
b.   p.   140 — 142°  and    142 — 144°,   by  oxidation    as   above,  has    b.  p 
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i4i.5_i43.50,  Df  0-8588,  [ajo  +0-28°,  andng  1*44769  j  its  molecular 
refraction,  therefore,  exceeds  by  about  0*6  the  value  calculated  for  a 
tricyclic  terpene,  a  fact  which  furnishes  additional  evidence  for  the 
presence  of  a  trimethylene  ring.  By  further  prolonged  oxidation  with 
potassium  permanganate,  /5-pinolene  yields  a  very  small  quantity  of 
isophthalic  acid.  This  may  be  due  to  the  presence  of  a  little  a-pinolene  ; 
its  formation,  however,  shows  that  the  pinolene  hydrocarbons  can  be 
converted  into  benzene  derivatives  of  the  meta-series,  y8-Pinolene  in 
dry  ether  at  — 15°  forms  an  unstable,  crystalline  hydrochloride j 
C^oHig,HCl,  m.  p.  27-5—29°. 

a-Pinolene  hydrochloride,  m.  p.  38°,  has  been  previously  described 
as    pinolene    hydrochloride  {loc.  cit.).      a-Pinolene  probably   has    the 
annexed    formula ;   the    halogen  atom  in  its  hydro- 
CHg'CH — CHg     chloride  is  attached  to  the  CMe  group. 

A,;j^  /S-Pinolene  is  unchanged  by  eight    hours'   boiling 

I        2  with  20%  sulphuric  acid,  but  when  heated  for  four 

CHg'C^— CMe     hours  with  96%  alcohol  and  96%  sulphuric  acid  yields  a 

dicyclic  ether,  Q^^M^^-O'Et,  b.  p.  197—200°,  Df  0-8904, 

7i^M-45217. 

Fractions,  b.  p.  144*5 — 146°  and  146 — 148°  respectively,  of  un- 
oxidised  pinolene,  purified  ^-pinolene,  and  also  isopinene,  have  been 
separately  treated  at  60 — 70°  with  glacial  acetic  and  50%  sulphuric 
acids  by  Bertram  and  Walbaum's  method,  and  the  resulting  acetates 
have  been  hydrolysel.  In  each  case  the  main  product  is  (i^-i6'ofenchyl 
alcohol  (m.  p.  43 — 44°),  identified  as  the  phenylurethane,  m.  p.  95 — 96°. 
In  the  case  of  the  fraction,  b.  p.  146 — 148°,  a  little  isoborneol  is 
obtained  (produced  probably  from  the  r-bornylene),  whilst  from  thb 
purified  y8-pinoletie  a  mixture  of  c?^-2sofenchyl  and  c?Z-fenchyl  alcohols  is 
formed.  By  oxidation  with  potassium  permanganate,  therefore,  the 
mixture  yields  c?^-2sofenchone  and  c^^fenchone,  in  addition  to  the  chief 
product,  c^Z-isofenchocamphoric  acid  (Wallach,  Abstr.,  1908,  i,  809). 
These  facts  prove  that  dl-isoiQnchy\  alcohol  is  the  chief  product  of  the 
hydratisation  of  the  mixture  of  fenchenes  (consisting  mainly  of 
isopinene)  obtained  from  a-  and  y8-pinolenes.  A  diagrammatic 
representation  of  the  transformations  is  given. 

A  description  is  given  of  the  preparation  in  quantity  and  the 
purification  of  d!/-isofenchocamphoric  acid.  It  is  best  obtained  from 
the  pinolene  fraction,  b.  p.  140 — 150°,  which  is  converted  into  iso- 
fenchyl  alcohol  as  above ;  the  alcohol  is  then  oxidised  by  alkaline  5% 
potassium  permanganate  without  warming. 

The  constitution,  CHo<'^,,\ -,?^  J^^    \^  ^,  is  ascribed  to  wofencho- 
^^CMe(C02H)-CH2 
camphoric  acid  on  the  following  grounds.     The  saturated  dibasic  acid 
readily    forms    an    anhydride,    m.    p.    94 — 95°,   by  distillation   or  by 
treatment  with  acetyl  chloride ;  the  acid,  therefore,  has  the  cis-con- 
figuration.     From  the  anhydride  the  anilic  acid, 
COaH-CgHj^-CO-NHPh, 
m^,  p.  191—192°,  ethyl  ester,  Q^U^^{QO^^t)^,  b.  p.  267—268°,  Df  1-0054, 
n'%  1*44626,  methyl  hydrogen  ester,  m.  p.  72 — 74°,  and  ethyl  hydrogen 
ester,  b.  p.  289—292°  (decomp.),  are  prepared.     The  distillation  of  the 

^  2 
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calcium  pall,  CjoHj^O^Ca,  does  not  produce  a  cyclic  ketone,  indicating 

that  the  acid  is  a  substituted  succinic  or  glutaric  acid.     When  heated 

with     acetic     and     hydrochloric     acids     at     180°     for    ten     hours, 

rf^cts-wofenchocamphoric  acid    is   transformed    into    the  less    soluble 

trans-wommcifl,  m.  p.  169 — 170"5°;  hence,  one  of  the  carboxyl  groups 

is  attached  directly  to  a  ring  carbon  atom.      When   c//-cis-isofencho- 

camphoric   acid    is    treated    with    phosphorus    pentachloride  and    the 

product  is  brominated  as  in  the  case  of  camphenic  acid  (Abstr.,  1910, 

i,  709),  two  stereoisomeric  a-bromo'isofenchocamphoric  acids, 

CgH.gBrlCO^H),, 

m.    p.    208—210°   and   160—162°   respectively,    are    obtained.     (The 

author's  explanation  of  the  production  of  the  two  stereoisomerides  is 

given  below.)     The  former  acid,  which  is  the  main  product,  yields  an 

anhydride,   m.  p.    97°,  and    an    ethyl  ester,   b.   p.    155 — 156°/5  mm., 

Djs  1*2425,  and   by  reduction   with  zinc  and  acetic  acid  regenerates 

c^/-cts-tsofenchocamphoric  acid.     The  introduction  of  only  one  bromine 

atom,  even  when  an  excess  of  the  halogen  is  employed,  indicates  that 

there  is  only  one  hydrogen  atom  in  the  a-position  to  a  carboxyl  group, 

whilst    the    formation   of   the   two    stereoisomerides    is   regarded   as 

evidence    that   the   carbon    atom,    to    which   this    hydrogen    atom    is 

attached,  forms  part  of  the   alicyclic  ring.     Other  facts  in  harmony 

with   the  preceding  constitution  of   isofenchocamphoric  acid  are    the 

following.     When  heated  with  aqueous  sodium  carbonate  or   barium 

hydroxide,  the  a-bromo-acid,  m.  p.  208 — 210°,  yields  iso/e)2c/ioZaitrowo/ic 

OH— CH 
acid,  C02H'CMe<^  i        ,  m.   p.  44 — 45°,  a-hydroxyhofenchocam- 

phoric  acid,  C8Hi3(OH)(C02H)2,  m.  p.  185—186°  (decomp.),  and 
dehydroi&ofenchocamphoric  acid,  C8Hj2(COoH)2,  m.  p.  189 — 190°; 
methods  for  the  separation  of  these  three  acids  are  described.  The 
same  three  acids  are  produced  by  the  action  of  aqueous  barium 
hydroxide  on  the  a-bromo-acid,  m.  p.  160 — 162°.  When  heated  above 
its  m.  p.  or  warmed  with  50%  sulphuric  acid,  a-hydroxyi8r>fencho- 
camphoric  acid  is  converted  into  the  lactonic  acid,  iso/eoichocamphanic 

acid,  CyHjg'^pxp^      ^0,  m.  p.    177°,   which    is   also   produced    by 

heating  the  a-bromo-acid,  m.  p.  208 — 210°,  with  quinoline  at  160° 
(best  method),  and  is  re-converted  into  a-hydroxywofenchocamphoric 
acid  by  boiling  10%  potassium  hydroxide. 

a-Hydroxyisofenchocamphoric  acid  is  oxidised    by  lead  dioxide  and 
acetic  acid  to  i&ofenchocamphononic  acid, 

CO.H.CMe<^;jSe.- 
m.  p.  68 — 70°,  which  forms  a  semicarbazone,  Cif^Hj^OgNg,  m.  p.  221°. 
Finally,  the  fusion  of  a-hydroxywofenchocamphoric  acid  with  potassium 
hydroxide  at  the  lowest  possible  temperature  yields  formic  acid  and 
an  acid,  C^Hj^O^,  m.  p.  192 — 193°,  which  is  regarded  as  identical  with 
Michailenko  and  Jaworski's  aayy-tetramethylglutaric  acid,  m.  p. 
185 — 189°,  on  account  of  its  stability  towards  bromine  and  the  forma- 
tion of  an  anhydride,  m.  p.  88°,  and  p-toluidino-acid, 

COgH-CgHi^-CO-NH-C^Hy, 
m.  p.  160— 161°. 
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From  the  preceding  constitution  of  isofenchocamphoric  acid,  it  follows 

that  isofenchone  and  ^-pinolene 
CMeg-CH— CHg  CMeg-CH— CHg  probably  have  the  constitutions  (I) 
I         CHo    I  I  CHg    I         and  (II)   respectively ;   the  latter 

CH  "CMe'CO        CH CH     ^^^  produce  fenchyl  and  isofenchyl 

^  ^.  /         alcohols  by  fission  of  the  trimethyl- 

^Xqi^q/  ene  ring  and  the  addition  of  water 

,-r  .  ,jT  s  in  the  two  possible  ways. 

The  author  assumes  the  trans- 
formation ^CH'CO'  — >■  ^CIC(OH)'  to  account  for  the  bromina- 
tion  of  aliphatic  acids  (or,  better,  their  chlorides),  the  formation  of  two 
stereoisomeric  a-bromo-acids  by  the  bromination  of  alicyclic  acids,  and 
the  transformation,  without  substitution,  of  geometric  isomerides ; 
thus  : 

(1)  RR'CH-CO-Cl  -^  RR'CICCl-OH     ^'^ 


RR'CBr-OOlBr-OH  -^  RR'CBr-CO-Cl ; 

(2)  J,>oH-co-ci  -*  ?>o:cci-OH  ^  S.><Kotb,.oh  ""' 

|><™"«-.|,>o<-. „,„.!><-, 

(3,  |>o<«  _,  it  |>o:c<»  ^  5><>H 

Although  this  explanation  is  equally  applicable  to  transformations 
of  the  maleic-fumaric  acid  type,  the  author  prefers,  in  such  cases, 
Wislicenus'  explanation,  because  the  additive  capacity  of  an  ethylenic 
linking  so  greatly  exceeds  that  of  the  carbonyl  group  in  a  carboxyl 
group.  C.  S. 

Constitution  of  Camphene.  Karl  Auwers  (Annalen,  1912, 
387,  240— 253).— See  this  vol.,  ii,  214. 

The  Constituents  of  Ethereal  Oils  (Derivatives  of  Natural 
Cedrene).  Friedrich  W.  Semmler  and  Felix  Risse  (Ber.,  1912, 
45,  355 — 360.  Compare  Semmler  and  Hoffmann,  Abstr.,  1907,  i, 
946). — Natural  cedrene  has  been  oxidised  on  a  larger  scale  than 
previously  by  the  action  of  ozone.  The  main  neutral  products  are  a 
ketone,  C^Jl^fi  ^r  Cj^UggO,  b.  p.  120 — 130°/13  mm.  (semicarbazone, 
m.  p.  218°),  and  the  ketonic  aldehyde,  C15H24O2  (loc.  cit.) ;  the  chief 
constituent  of  the  acidic  portion  of  the  oxidation  product  is  cedrene- 
ketonic  acid  {loc.  cit.),  b.  p.  205 — 215710  mm.  (methyl  ester,  b.  p. 
165— 170710  mm.,  D^o  1-0509,  rij,  1-4882,  ai>  -32'4°  at  20°). 

The  ketonic  acid  is  probably  a  methyl-ketonic  acid,  as  it  is  oxidisable 
by  sodium  hypobromite  to  the  dibasic  acid,  cedrenedicarhoxylic  acid, 
m.  p.  182-5°;  the  methyl  ester  (loc.  cit.)  has  b.  p.  179— 183°/13  mm., 
D20  1-0778,  rij,  1-48084,  a^  -  31-6°.  D.  F.  T. 


Synthesis  of  an  Aliphatic  Terpene.  C.  J.  Enklaar  (Ckem. 
Weekhlad,  1912,  9,  68—72.  Compare  Abstr.,  1909,  i,  690).— A  descrip- 
tion of  a  method  for  the  preparation  of  labile  hydrocarbons  of  the 
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olefine  series  from  tertiary  alcohols,  of  the  formation  of  an  aliphatic 
tcrpene  by  the  dehydration  of  linalool,  and  of  the  behaviour  of  this 
product  on  hydrogenation  and  ozonisation. 

"When  linalool  is  brought  into  contact  with  active  copper  at 
130 — 140°  in  a  rapid  current  of  carbon  dioxide,  the  formation  of  a 
cyclic  hydrocarbon  is  in  large  measure  obviated,  the  main  product 
being  an  aliphatic  hydrocarbon.  The  copper  was  obtained  in  a  very 
active  condition  by  reducing  copper  oxide  with  hydrogen,  the  oxide 
being  prepared  by  gentle  ignition  of  copper  nitrate.  The  excess  of 
hydrogen  was  expelled  by  carbon  dioxide  at  170°.  The  hydrocarbon 
was  separated  from  the  unchanged  linalool  by  repeated  vacuum  distil- 
lation, finally  over  Fodium.  It  is  a  liquid,  D^^  0*804.  Acraldehyde, 
geraniol,  and  citral  were  by-products. 

The  same  hydrocarbon  was  obtained  by  heating  linalool  with  phenyl- 
carbimide :  2C0:NPh  +  Q^^'R^fi  =  C0(NHPh)2  +  CjoH^g  -f  CO2.  The  yield 
is  best  with  a  slight  excess  of  linalool  and  a  temperature  of  150 — 170°, 
a  non-volatile  brown  oil  being  obtained  as  by-product.  When  the 
carbimide  was  in  excess,  the  proportion  of  this  oil  was  increased  by 
60%.  The  hydrocarbon  had  D^''  0811.  The  substance  was  not 
obtained  quite  pure,  but  the  following  physical  constants  are  given : 
Di*  0-802,  <'  1-470,  b.  p.  62°/14  mm.,  hence  it  is  probably  myrcene. 

Reduction  with  nickel  and  hydrogen  at  130°  and  fractionation  of 
the  product  yielded  a  decane,  b.  p.  159 — 160°/760  mm.  (uncorr.), 
D^^  0*739,  identical  with  )8^-dimethyloctane  obtained  from  ocimene 
(Abstr.,  1908,  i,  664).  Reduction  with  sodium  and  alcohol  yielded  a 
hydrocarbon  with  the  odour  and  b.  p.  (165 — 167°)  of  dihydromyrcene. 
This  substance  probably  has  the  formula  Cj(jHjg,  because  bromination 
by  Baeyer  and  Villiger's  method  yielded  a  crystalline  bromide,  m,  p.  88°, 
which  produced  no  depression  in  the  m.  p.  of  dihydro-ocimene  tetra- 
bromide  (compare  Rec.  trav.  chim.,  1907,  26,  167,  and  27,  448). 

Ozonisation  of  the  terpene  by  the  method  previously  described 
{ibid.^  1908,  27,  422)  precipitated  an  explosive  ozonide,  inflamed  by 
concentrated  sulphuric  acid,  and  decomposed  by  water  with  formation 
of  acetone,  probably  succinic  acid,  and  other  products  not  identified. 

The  impure  hydrogenation  product  yielded  an  ozonide  with  similar 
properties.  The  liquid  obtained  by  the  action  of  water  gave  the 
pyrrole  reaction  distinctly,  and  probably  contained  acetone  peroxide. 

A.  J.  W. 

Reduction  of  Sabinene.  Otto  Wallach  (Ckem.  Zentr.,  1911,  ii, 
1802  ;  from  Nachr.  K.  Ges.  Wise.  Gottingen,  1910,  544). — In  the  presence 
of  metallic  catalysts,  sabinene  takes  up  2  atoms  of  hydrogen  with  the 

formation    of    dihydrosahtneney    CHg^V  ^CHg,  having  b.  p. 

156—157°,  D20  0-8120,  n^  -  2°2'.  '^  W.  P.  S. 

Leaf-Oil  of  the  Washington  Cedar  (Thuja  plicata).  Robert 
E.  Rose  and  Carl  Livingston  (/.  Amer.  Chem.  Soc,  1912,  34, 
201 — 202). — As  only  a  superficial  examination  of  the  oil  obtained  from 
the  leaves  of  Thuja  plicata  (Brandel,  Pharm.  Rev.,  26,  248)  has  hicherto 
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been  made  [compare,  however,  Blasdale,  Abstr.,  1907,  i,  630],  a  detailed 
study  has  now  been  carried  out. 

On  distillation  with  steam,  the  leaves  and  twigs  yielded  about  1% 
of  light  yellow  oil,  which  had  a  cedar-like  odour,  D^^  0913,  n^  14552, 
[ajo  -4'77°;  acid  number,  0*518;  ester  number,  2  28 ;  saponification 
number,  2'8,  and  acetylation  number,  8'8.  The  product  was  free  from 
phenols,  soluble  in  all  proportions  in  70%  alcohol,  and  about  85%  of  it 
boiled  at  100—110740  mm.  The  oil  contains  tanacetone  80—85%, 
pinene   3 — 5%,  tanacetyl  acetate  1 — 2%,  and  tanacetyl  alcohol  1 — 3%. 

E.  a 

The  Chemical  Degradation  of  Ohitin.  Hugo  Brach  {Biochem. 
Zeitsch.,  1912, 38,  468 — 491). — A  description  is  given  of  the  preparation 
of  the  material  from  Nephrops  norvegicus.  The  analyses  showed  that 
the  substance  had  a  composition  corresponding  with  the  formula 
^32^54^21^4'  '-^^®  estimation  of  the  acetyl  groups  by  a  modification 
ot  Wenzel's  method,  which  is  described  by  the  author,  showed  that  for 
each  nitrogen  in  the  atom  there  exists  an  acetyl  group.  The  results 
indicate  that  the  simplest  formula  for  chitin  is  one  made  up  of  a 
complex  of  four  acetylglucosamine  groups.  Lenk's  chitosan  appears 
to  be  formed  from  chitin  by  the  scission  of  half  the  acetyl  groups. 
By  the  action  of  nitrous  acid,  the  whole  of  the  nitrogen  in  the  molecule 
can  be  eliminated,  a  fact  which  the  author  shows  does  not  contradict 
the  assumption  of  the  presence  of  acetylamino-groups.  S.  B.  S. 

Constitution  of  Rhein.  Otto  A.  Oesterle  {Ghem.  Zentr.,  1912,  i, 
Wl—UZ  '/horn  Schweiz.  Woch.  Ghem.  Pharm.,  1911,  49,  661—665). 
— Contrary  to  the  view  of  the  author  and  Riat  (Abstr.,  1909,  i,  946) 
that  aloe-emodin  and  its  most  nearly  related  derivatives  are  derived 
from  1  :  8dihydroxyanthraquinone  (chrysazin),  Robinson  and 
Simonsen  (Trans.,  1909,  95  1085)  regard  1  : 6-dihydroxyanthra- 
quinone  (tsoohrysazin)  as  the  parent  substance  of  rhein.  The 
author,  therefore,  has  converted  rhein  through  rhein  chloride,  yellow 
needles,  and  the  amide,  dark  red  needles,  into  an  aminodihydroxy- 
anthraquinonej  Cj^HgO^N,  m.  p.  255*^  or  258°,  red  needles,  from  which, 
by  elimination  of  the  amino-group,  impure  1  :  ^-dihydroxyanthra- 
quinone,  m.  p.  182—183°  instead  of  191—192°  (acetate,  m.  p.  232°), 
has  been  obtained.  0.  S. 

Phylloxanthin.  Leon  Marchlewski  (Ber.,  1912,  45,  24 — 25). — 
The  phylloxanthin  described  by  Schunck  (Abstr.,  1885,  1241)  is 
shown  to  be  identical  with  aZ^chlorophyllan  (Marchlewski  and 
Marszatek,  Abstr.,  1911,  i,  735).  Phylloxanthin  yields  30-02%  of 
phytol  instead  of  31  "8%.  On  prolonged  exposure  to  concentrated 
hydrochloric  acid,  phylloxanthin  is  converted  into  basic  products, 
including  a  substance  soluble  in  20%  hydrochloric  acid. 

A  more  recent  preparation  of  phylloxanthin  gave  a  solid  substance 
instead  of  phytol  on  hydrolysis.  E.  F.  A. 


I 


Tannin.     VIII.     Maximilian  Nierenstein  (Annalen,    1912,  386, 
8 — 332.      Compare     Abstr.,     1910,    i,    265). — Purpurotannin,    the 
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amorphous,  red  oxidation  product  of  penta-acetyl-leucotannin  (Abstr., 
1909,  i,  402),  has  the  composition  Cj^HgOj,,  forms  a  quinoline  salt, 
Ci^Hg09,2CpNH7,  dark  red  needles,  and  dissolves  unchanged  in  boiling 
2JV^-potas8ium  hydroxide.  It  forms  a  tetra-acetate,  m.  p.  324 — 327° 
(decomp.),  tetrahanzoate,  m.  p.  279 — 281° 
COgH       COgH      (decomp.),  and  tetramethyl  ether, 

/\ /\  C„H,0,(OMe)„H,0, 

-ttqI        I         I        U-rr    m.  p.  242 — 244"  (decomp.),  and  yields  diphenyl- 

\/\/\/  ene,  not  naphthalene,  as  stated    {loc.  cit.),   by 

HO    0       OH         distillation  with  zinc  dust.     It  is  shown  to  be 

1:2:7:8-  tetrahydroxydiphenyleneoxide  -4:5- 

dicarhoxylic  acid  (annexed  formula).     When  heated    with  piperidine 

(but    not    with    quinoline)  at   180°,  it  yields  I  :  2  :  7  :  S-tetrahydroxy- 

diphenylene  oxide,  C^g^gOg,    red  needles,   m.  p.  334 — 338°  (decomp.) 

{tetra-acetate,  m.  p.  247 — 251°),  whilst  by  reduction  with  hydriodic  acid 

and  phosphorus  at  180°  it  is  converted  into  diphenylene  oxide. 

A  course  of  formation  of  purpurotannin  from  leucotannin  is 
suggested.  The  cause  of  its  colour  will  be  discussed  later  ;  apparently 
it  is  connected  with  the  presence  of  hydroxyl  groups  in  the  peri- 
position  to  the  oxygen  of  the  furan  ring.  0.  S. 

"  Luteo-acid  "  (A  Correction).  Maximilian  Nierenstein  {Ber., 
1912,  45,  365). — The  analytical  results  for  the  composition  of  "luteo- 
acid"  (pentahydroxydiphenylmethylolidecarboxylic  acid)  (Abstr.,  1908, 
i,  897  ;  1909,  i,  174 ;  1910,  i,  265,  389)  were  low  in  the  percentage  of 
carbon  ;  as  the  more  carefully  dried  substance  gives  results  agreeing 
well  with  the  formula  Cj^HgOg,  it  is  probable  that  the  earlier 
discrepancies  were  due  to  occluded  solvent.  D.  F.  T. 

Decomposition  of  Alkylidenehydrazines.  Conversion  of 
Purfuraldehyde  into  2-Methylfuran.  Nicolai  M.  Kijker 
{J.  Muss.  Phys.  Chem.  Soc,  1911,  43,  1563— 1565).— When  heated  in 
presence  of  a  small  quantity  of  potassium  hydroxide,  furfurylidene- 
hydrazine  decomposes,  giving  nitrogen  and  2-methylfuran,  a  colourless 
liquid,  b.  p.  64°/757  mm.,  D^*'  0*9159,  n^  1*4344.  The  constants  given 
for  this  compound  by  Atterberg  (Abstr.,  1880,  663)  and  by  Harries 
(Abstr.,  1898,  i,  232)  are  inaccurate,  doubtless  on  account  of  impure 
products  being  examined.  T.  H.  P. 

Coumarandione,  the  Oxygen  Analogue  of  Isatin.  Karl 
Fries  and  W.  Pfaffendorf  {Ber.,  1912,  46,  154 — 162.  Compare 
Abstr.,  1910,  i,  186;  also  Stoermer,  ibid.,  1909,  i,    174,  and  following 

abstract). — Coumaran-1  : 2-dione,  CgH4<C!^^^C0,  is  readily  prepared 

by  heating  a  solution  of  o-hydroxyphenylglyoxylic  acid  in  light 
petroleum  with  phosphoric  oxide,  or  by  distilling  the  acid  under 
diminished  pressure.  It  crystallises  in  large,  yellow,  prismatic 
plates,  m.  p.  134°,  b.  p.  142°/17  mm.,  and  dissolves  in  concentrated 
sulphuric  acid,  yielding  a  yellowish-red  solution,  which  gradually 
becomes  colourless  owing  to  the  loss  of  carbon  monoxide  and 
conversion  of  the  diketone  into  salicylic  acid. 
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With  o-phenylenediamine  it  yields  2-hydroxy-3-hydroxyphenyl- 
quinoxaline  (Marchlewski  and  Sosnowaki,  Abstr.,  1901,  i,  415).  On 
exposure  to  air  it  takes  up  water  with  the  formation  of  o-hydroxy- 
phenylglyoxylic  acid  or  its  hydrate,  m.  p.  43°. 

When  heated  at  220°  under  ordinary  pressure,  it  loses  carbon 
monoxide,  yielding  a  ruby-red  glassy  mass,  which  sinters  at  150°,  forms 
a  transparent,  viscid  liquid  at  200°,  and  finally  becomes  mobile  at 
240°.  The  latter  substance  is  hydrolysed  by  alkalis  in  alcoholic 
solution  to  salicylic  acid,  and  gives  a  colloidal  solution  in  chloroform. 
It  probably  consists  of  a  polymeric  salicylide,  which,  however,  is 
different  from  the  polymerides  described  previously. 

Ethyl  o-hydroxyphenylglyoxylate,  CjqHjqO^,  prepared  by  boilmg 
coumarandione  in  alcoholic  solution,  is  a  yellow  oily  liquid,  which 
solidifies  in  a  freezing  mixture,  m.  p.  15°.  It  readily  loses  alcohol 
yielding  the  original  ketone. 

Coumaran- 1:2-  dione-2-phenylhydrazone,    0<C_pQ£^CIN*NHPh, 

obtained  from  its  components  in  glacial  acetic  acid  solution,  crystallises 
in  lustrous,  yellow  plates,  m.  p.  185°,  and  is  hydrolysed  by  alkalis  in 
alcoholic  solution  to  the  phenylhydrazone  of  o-hydroxyphenylglyoxylic 
acid,  Cj^HjgOgNg.  This  crystallises  in  light  yellow  needles,  m.  p. 
148°  (decomp.),  and  is  also  obtained  by  heating  o-hydroxyphenyl- 
glyoxylic acid  with  phenylhydrazine  in  aqueous  solution.  It  readily 
loses  water,  yielding  coumarandione-2-phenylhydrazone. 

The  anil  of  o-hydroxyphenylglyoxylic  acid,  Cj^H^^OgN,  prepared  by 
heating  coumarandione  with  aniline  in  benzene  or  alcoholic  solution, 
crystallises  in  pale  yellow  plates,  m.  p.  102°,  and  shows  no  tendency  to 
form  a  lactone  ;  the  acetyl  derivative  has  m.  p.  138°. 

The  ip-dimethylaminoanil,  OH*C^^H4*C(IN*CgH4'NMe2)*C02H,  crys- 
tallises in  dark  red  needles  of  a  metallic  lustre,  m.  p.  153°;  the  mono- 
sodium  salt  and  monohydrochloride,  crystallising  in  yellow  prisms,  are 
mentioned.  On  treatment  with  phenylhydrazine^  the  jt?-dimethyl- 
aniline  residue  is  eliminated  with  the  formation  of  the  phenylhydr- 
azone of  o-hydroxyphenylglyoxylic  acid.  With  o-phenylenediamine  it 
yields  2-hydroxy-3-hydroxyphenylquinoxaline. 

When  hydrolysed  with  aqueous  alcoholic  sodium  hydroxide  and  the 
resulting  solution  neutralised  with  acetic  acid,  coumaran-1  :  2-dione-l- 
;)-dimethylaminoanil  (Fries  and  Hasselbach,  Abstr.,  1911,  i,  151)  is 
converted  into  o  -  hydroxy phenylglyoxylo  -  p  -  dimethylaminoanilide, 
OH-CgH^-CO-CO-NH-O^H^-NMea,  which,  however,  could  not  be 
obtained  in  a  pure  condition,  and  was,  therefore,  characterised  by 
means  of  its  benzoyl  derivative,  CggHgoO^Ng,  stout,  red  prisms, 
m.  p.  138°. 

With  excess  of  bromine  in  glacial  acetic  acid  solution,  coumaran- 
dione yields  3  : 5-dibromo-2-hydroxyphenylglyoxyIic  acid,  which  has 
m.  p.  148°  (decomp.)  (compare  Abstr.,  1910,  i,  332),  and  forms  a 
hydrate,  CgH^O^BrgjHgO,  crystallising  in  slender,  pale  yellow  needles, 
m.  p.  110°. 

\-Bromo-2-coumaranone,  CgHgO^Br,  prismatic  needles,  m.  p.  87°,  and 
1  \\-dihromo-2-coumaranone,  CgH^OgBrg,  pale  yellow  needles,  m.  p. 
142°,  are  obtained  by   brominating    2-coumaranone  in   carbon  tetra- 
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chloride  solution.  When  warmed  with  sulphuric  acid,  the  dibromo- 
compound  is  converted  into  coumarandione,  and  finally  into  palicylic 
acid.  On  treatment  with  o-phenylenediamine  it  yields  coumaro- 
phenazine.  1 :  \-Dichloro-2-coumara7ioney  prepared  by  chlorinating 
2-coumaranone  in  glacial  acetic  acid  solution,  forms  white,  pri.smatic 
needles,  m.  p.  70°.  F.  B. 

Coumarandione,  the  Analogue  of  Isatin  in  the  Ooumarone 
Series.  A  Correction.  Richard  Stoermer  (Ber.,  1912,  45, 
162 — 163.  Compare  preceding  abstract). — The  compound  described 
previously  (Abstr.,  1909,  i,  174)  as  the  hydrate  of  coumarandione  is 
now  found  to  be  the  acetyl  derivative   of   l-oximino-2-coumaranone, 

c„h,<^(^>c:n-oac. 

It  is  shown  that  the  substance  is  formed  by  the  action  of  acetic 
acid  on  aci-nitrocoumaranone,  and  not  by  the  oxidation  of  **  leuco- 
oxindigo,"  as  previously  supposed. 

With  respect  to  the  mechanism  of  the  reaction,  the  author  imagines 
that  an  intermediate  compound  of  the  composition 

C6H4<P^>CH-NO(OH)-OAc 

is  first  produced  by  the  combination  of  acetic  acid  and  aci-nitro- 
coumaranone, and  that  this  is  subsequently  reduced  by  the  nitrous 
acid  formed  by  the  spantaneous  decomposition  of  the  aci-nitro- 
compound,  loss  of  1  mol.  of  water  taking  place  simultaneously. 

F.  B. 

Constitution  of  the  Desaurins.  C.  Kelber  and  A.  Schwarz 
(Ber.,  1912,  45,  137 — 147). — By  the  interaction  of  carbon  disulphide, 
potassium  hydroxide,  and  ketones  of  the  type  R'CO'CHg'R,  Meyer 
(Abstr.,  1888,  484;  1890,  1144  ;  1892,  340,  1127)  obtained  a  number 
of  desaurins,  to  which  he  ascribed  the  constitution : 

R-CO-CR:C<g>C:CR-CO-Il  (R  =  aryl). 

This  formula  has  now  been  confirmed  by  the  synthesis  of  similarly 
constituted  desaurins  (II)  by  the  removal  of  hydrogen  sulphide  from 
2    mols.    of    the   aryl    /SyS-dithiolvinyl    ketones   of    the    formula   I : 

(I)  R-C0-CH:C(SH)2  =  (II)  R-C0-CH:C<g>C:CH-C0R-l-H2S. 

A  number  of  desaurins  of  the  type  R-CO-CMe:C<g>C:CMe-COR 

have  also  been  prepared  by  heating  aryl  ethyl  ketones,  R'COEt,  with 
carbon  disulphide  and  finely-powdered  potassium  hydroxide. 

The  compound,  COPh-CHICISalCrCH-COPh,  is  obtained  in  small 
yield  by  heating  phenyl  )3^-dithiolvinyl  ketone  (Kelber,  Abstr.,  1910, 
i,  390)  at  100°.  It  is  also  produced  together  with  carbon  oxysulphide, 
benzophenone,  and  benzoyl  sulphide  by  rapidly  heating  the  dibenzoyl 
derivative  of  the  ketone  (lac.  cit.)  either  alone  at  210°,  or  in  solvents 
of  high  b.  p.,  such  as  ethyl  benzoate  or  acetophenone.  It  crystal- 
lises from  ethylene  dibromide  in  yellow,  rectangular  prisms,  m.  p. 
212 — 214°  (decomp.),  and  dissolves  in  strong  sulphuric  acid,  yielding 
orange-r^ad  solutionis  h&ying  an  intense  green  fluorescence. 
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The  lead  salt  of  phenyl  /3^-dithiolvinyl  ketone,  CgH^jOSgPb,  is  a 
heavy,  reddish-brown  powder;  the  me7xuric  salt,  C^gHj^O^S^Hg,  is 
soluble  in  organic  solvents,  and  crystallises  from  toluene  in  orange 
needles,  which  have  m.  p.  185 — 190°  (decomp.),  with  previous  darken- 
ing at  130 — 140°.  When  heated  in  solvents  of  high  b.  p.,  both  the 
lead  and  mercuric  salts  are  decomposed  with  the  formation  of  metallic 
sulphide  and  the  above-mentioned  desaurin. 

The  monothiour  ethane,  COPh'CgHgSg'CO'NHPh,  obtained  from 
phenyl  )8y8-dithiolvinyl  ketone  and  phenylthiocarbimide  in  benzene 
solution,  crystallises  in  slender  needles,  m.  p.  94°  (decomp.),  and  when 
carefully  heated  gives  a  small  yield  of  the  corresponding  desaurin. 

The  compound,  (C4H3S*CO*CH!C)2S.2,  may  be  prepared  from 
a-thienyl  j8;8-dithiolvinyl  ketone  (Abstr.,  1911,  i,  740)  by  methods 
similar  to  those  employed  in  the  case  of  the  preceding  desaurin.  It 
crystallises  in  moss-like  aggregates  of  slender,  yellow  needles,  which 
decompose  at  260°  with  previous  darkening,  and  yields  with  sulphuric 
acid  deep  red  solutions  having  a  green  fluorescence. 

The  mercuric  salt  of  a-thienyl  )8^-di  thiol  vinyl  ketone,  C^H^OSgHg, 
is  obtained  from  mercuric  chloride  and  the  ketone  in  alcoholic 
solution. 

The  thiourethane,  O^HgS'CO'CgHgSg'CO'NHPh,  prepared  from  the 
ketone  and  phenylthiocarbimide,  decomposes  at  80°. 

The  desaurin  horn.  p-to\y\  /?y8-dithiol vinyl  ketone  {loc.  cit.)  crystallises 
in  yellow,  rectangular  prisms. 

The  compound,  COPh-CMelCISglCICMe-COPh,  prepared  by  heating 
phenyl  ethyl  ketone  with  carbon  disulphide  and  potassium  hydroxide, 
crystallises  in  lustrous,  golden-yellow  leaflets,  m.  p.  225°;  the  compound, 
(C^H4Me-CO-CMe:C)2S2,  from  jt?-(?)tolyl  ethyl  ketone  in  strongly 
refractive,  yellow  needles,  m.  p.  263 — 265°.     The  compound, 

(C4H3S-CO-CMe:C)2S„ 
from  a-thienyl  ethyl  ketone   forms  yellow  needles,  m.  p.  258 — 260° ; 
the  compound,  (CjQH7*CO*CMe!C)2S2,  from  ^S-naphthyl  ethyl  ketone 
crystallises  in  yellow  leaflets,  which  have  m.  p.  264°,  and  decompose 
at  268—269°.  F.  B. 

The   Simplest  Thiopyronine.      Friedrich  Kbhrmann   and   L. 
LowY   {Ber.,    1912,    45,    290— 292).— The   chloride   of  the    simplest 
thiopyronine,  3  :  Q-diaminothioocantkinium,  chloride  (annexed  formula)  is 
pxT  obtained  in  small  yield  by  the  addition  of  a 

glacial    acetic    acid    solution    of    di-/>-acetyl- 
aminodiphenylmethane     to     a     solution     of 
flowers  of  sulphur  in  faming  sulphuric  acid 
^Cl^^  at    a    temperature    not    exceeding    10°,    and 

subsequent  hydrolysis  of  the  resulting  3  :  6- 
diacetylaminothioxanthinium  sulphate  (not  isolated).  It  crystallises 
from  alcohol  in  metallic  green  needles  or  prisms,  which  yield  scarlet-red 
solutions  having  a  greenish-yellow  fluorescence.  The  carbonate, 
acetate,  iodide,  dichromate,  and  also  the  nitrate,  crystallising  in  scarlet- 
red  needles,  are  described ;  the  platinichloride,  (Ci3HiiN2SCl)2PtCl4, 
was  analysed. 

Elimination  of  one  of  the  amino-groups  from  the  preceding  chloride 
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by  succeRsive  treatment  with  nitrous  acid  (I  mol.)  and  alcohol  results 
in  the  formation  of  iiTpothiopj/roninel(3aminothioxanthinium)  chloridej 

NH2•CgHg'^^P|]>Cf,H^,  which  was  converted  into  a  red,  crystalline 

nitrate  and  platinichloride,  (Ci3HioNSCl)2PtCl4.  F.  B. 

[Preparation  of  Ketonaphthathiophen.]  Kalle  &,  Co. 
(D.R.-P.  239093). —  Derivatives  of  o-carboxynaphthylthiolacetic  acids 
yield  valuable  dyes,  and  the  following  series  of  compounds  have  been 
prepared  :  a-Naphthylamine-2-sulphonic  acid  is  converted  by  diazotisa- 
tion  and  subsequent  treatment  with  copper  sulphate  and  potassium 
cyanide  into  sodium  \-cyanonaphthalene-2-8ulphonate,  leaflets,  which 
furnishes  an  acid  chloride,  long  needles  or  prisms,  m.  p.  143°;  this 
when  reduced  with  zinc  dust  in  sulphuric  acid  solution  and  treated  with 
chloroacetic  acid  yields  a  mixture  of  \-cyanonaphthalene-2-thiolacetic 
acid  and  \-carhoxynaphthalene-2-thiolacetic  acid^  which  can  be  separated 

by    fractional    crystallisation    from    water, 

|~"\/-S-\^  when  the  acid  is  obtained  in  long,  colourless 

|~\_|  NCH'COgH  needles,  m.  p.  93°  and  (when  anhydrous) 
\_|     \C0/  127—128°. 

Ketonaphth  thiophencarhoxylic  acid  (an- 
nexed formula),  colourless  aggregates,  is  obtained  by  the  fusion  of  the 
foregoing  mixture  with  sodium  hydroxide,  and  is  converted  by 
treatment  with  mineral  acids  into  naphthoxythiophen,  glistening,  grey 
crystals,  m.  p.  118—119°.  F.  M.  G.  M. 

[Preparation  of  Indigoid  Compounds.]  Kalle  &  Co.  (D.R.-P. 
2  399 16). — When  indoxyl,  oxythionaphthens,  or  compounds  of  the  same 
type  (2  mols.)  are  condensed  with  a  dialdehyde  or  diketone  (1  mol.;, 
substances  are  obtained  having  the  general  formula  : 

C6H,<|^C:CR'-Il-CR":C<^^>CeH„ 

where  R  is  a  hydrocarbon  ;  R',  R"  hydrogen  or  hydrocarbon 
residues  ;  X  and  Y  alike  or  different  atoms  or  groups,  such  as  sulphur, 
oxygen  or  the  imino-group. 

The  yellow,  crystalline  compound, 

C,H,<?g^C:CH-C,H,-CH:c<Pg^C6H„ 

was  prepared  from  ketothionaphthen  (2  mols.)  and  terephthalaldehyde 
(1  mol.),  whilst  the  analogous  compound  obtained  from  the  bisulphite 
derivative  of  glyoxal  (1  mol.)  forms  brownish-yellow  needles.  The 
ketothionaphthens  can  be  replaced  by  indoxyls  in  these  reactions. 

F.  M.  G.  M. 

[Preparation  of  "  Dihalogendimethylthioindigos."]  Kalle 
&  Co.  (D.R.-P.  239094).— The  symmetrical  "dihalogendimethylthio- 
indigos "  of  the  annexed  general  formula 
(where  R  is  a  halogen  atom  and  R'  a 
|R  methyl  group,  or  vice  versa)  are  of 
technical  value,  and  in  this  connexion 
the  following  compounds  have  been 
prepared. 


I     I      I      c:c     I      I      I       I     |_     ISo7i^-"^' 
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5-Chloro-3-amino-o-toluic  acid,  needles  (prepared  by  the  reduction  of 
the  corresponding  chloronitrotoluic  acid),  when  diazotised,  xantho- 
genated,  and  treated  with  chloroacetic  acid,  yields  5-chlorophe7iyl-3- 
methyl-%carhoxyphenylthiolacetic  acid,  colourless  needles,  which  on  fusion 
with  sodium  hydroxide  furnishes  6-chloro-3-hyd7'oxy-4:-methyl-{l)-thio- 
naphthen-o-carboxylic  acid,  and  subsequently  on  treatment  with  mineral 
acid,  Q-chloro-3-hydroxy-4:-methyl-{l)-thionaphthen,  glistening,  colourless 
needles. 

The  reaction  is  stated  to  be  applicable  to  other  halogenated  nitro- 
toluic  acids.  F.  M.  G.  M. 

[Preparation    of   "  Naphthioindigo."]     Kalle  <fc  Co.    (D.R.-P. 

240118). — ^'  Naphthioindigo^'    (formula    1)    is    prepared    as    follows: 

S  S 


/ 


^S-CHo-COoH 
CO        CO  ^^ 

(I.)  (II.) 

2-amino-3-naphthoic  acid  is  diazotised  and  converted  successively  into 
2-ihionaphthol-3-carboxylic  acid,  a  yellow  powder,  m.  p.  275 — 276°,  and 
S-carboxynaphthyl-2-tkiolacetiG  acid  (II),  a  colourless,  crystalline  powder, 
m.  p.  203° ;  this  when  treated  with  alkali  or  acetic  anhydride  yields 
3-keto-{l)-thioanthren,  and  by  subsequent  oxidation  with  potassium 
ferricyanide  the  foregoing  "  naphthioindigo."  F.  M.  G.  M. 

Bromo-derivatives  of  the  Alkaloids  of  Peganum  harmala 
and  their  Basic  Derivatives.  V.  Hasenfratz  (Compt.  rend,  1912, 
154,  215—217.  Compare  Fischer,  Abstr.,  1889,  730;  1898,  i,  160). 
— On  treating  harmaline,  harmine,  apoharmine,  and  methylapoharmine 
with  bromine  in  acetic  acid,  the  hydrohromides  of  the  corresponding 
monobromo-derivatives  are  obtained.  Bromoharmaline,  CjgHjoONgBr, 
crystallises  in  colourless,  slender  needles,  m.  p.  195° ;  the  hydro- 
chloride and  plaiinichloride  are  yellow.  In  the  case  of  harmine,  two 
isomeric  compounds  are  formed,  and  may  be  separated  by  heating  the 
hydrohromides  at  50°,  hromoharmine  hydrohromide  alone  fusing  at  this 
temperature.  Bromoharmine,  CjgHjjONgBr,  occurs  in  orthorhombic 
prisms,  m.  p.  275° ;  the  salts  crystallise  from  alcohol,  but  form  jellies 
with  water.  tsoBromoharmine  crystallises  in  long  needles,  m.  p.  203°, 
and  its  salts  crystallise  from  water  ;  the  plaiinichloride  is  orange-red. 
Bromoa,i^oharmine,  CgH^NgBr,  crystallises  in  long  needles,  m.  p.  229°, 
and  bromomethyl'dpoharmine,  CgHgNgBr,  in  needles,  m.  p.   196°. 

On  brominating  harmine  in  presence  of  sulphuric  acid,  and  sus- 
pending the  product,  Fischer's  supposed  tetrabromide,  in  hot  dilute 
alcohol,  slender  needles  of  dibromoharmine  monohydrobromide  are 
obtained ;  when  treated  with  ammonia  this  gives  dibromoharmine, 
CjgH^QONgBrg,  m.  p.  209°.  Fischer's  compound  appears  to  be  the 
dihydrobromide  of  this  base.  W.  0.  W. 

Preparation  of  a  Compound  of  Codeine  with  Diethyl- 
barbituric     Acid.      Knoll     &     Co.      (D.K.-P.    23'^'dl3).— Codeine 
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diethylbarhiturate^  prisms,  m.  p.  86°,  is  readily  prepared  by  mixing 
molecular  proportions  of  codeine  and  dietliylbarbituric  acid  (veronal) 
in  aqueous  or  alcoholic  solution,  or  by  intimately  mixing  codeine 
hydrochloride  with  sodium  diethyl  barbiturate  in  the  absence  of 
solvents.  F.  M.  G.  M. 

Degradation  of  Sparteine.  Formation  of  a  Hydrocarbon  : 
Sparteilene.  Charles  Moukeu  and  Am  and  Valeur  {Compt.  rend., 
1912,  154,  161—163.  Compare  Abstr.,  1908,  i,  43,  44,  563).— When 
methylhemisparteine  is  treated  with  methyl  iodide,  the  product  has  the 
composition,  CjgHgjNgMegl,  but  appears  to  consist  of  a  mixture  of  at 
least  two  isomerides.  On  treatment  with  silver  oxide,  it  gives  a 
quaternary  ammonium  base,  which,  on  heating  in  a  vacuum,  yields 
inactive  dimethylhemisparteilene,  Ci^Hg^NMeg,  b.  p.  201 — 202°/27'5  mm. 
This  substance  forms  a  methiodide  and  a  quaternary  hydroxide  ;  the 
latter  decomposes  at  75^^  in  a  vacuum,  giving  trimethylamine  and 
sjyarteilene,  Cj^Hgo.  The  new  hydrocarbon  is  a  colourless,  odourless, 
optically  inactive  liquid,  b.  p.  157 — 159°/18  mm.,  showing  a  molecular 
refraction  corresponding  with  the  existence  of  six  ethylenic  linkings. 
Its  production  with  trimethylamine,  taken  in  conjunction  with  the 
formation  of  methylsparteilene  and  trimethylamine  from  dimethyl- 
sparteine,  is  sufficient  to  establish  the  symmetrical  character  of  the 
sparteine  molecule.  Oxidation  of  sparteilene  by  means  of  potassium 
permanganate  leads  to  the  formation  of  an  acid,  Cj^HjoOg,  m.  p. 
300—305°  on  the  Maquenne  block.  W.  O.  W. 

Strychnos  Alkaloids.  XIV.  Derivatives  and  Decomposition 
Products  of  Brucinolone.  Decomposition  of  Dihydrobrucinonic 
Acid  into  isoBrucinolone  and  GlycoUic  Acid.  Hermann  Leuchs 
and  J.  F.  Brewster  {Ber.,  1912,  46,  201—221.  Compare  Abstr., 
1908,  1,  563  ;  1909,  1,  253,  954).— For  the  preparation  of  brucinolone, 
brucine,  dissolved  in  acetone,  was  oxidised  by  potassium  permanganate, 
whereby  brucinonic  and  dihydrobrucinonic  acids  were  obtained.  The 
two  acids  are  difficult  to  separate  completely.  Brucinolic  acid  was 
obtained  by  reduction  of  brucinonic  acid  (containing  some  dihydro- 
brucinonic acid).  This  latter  acid  appears  to  be  formed  even  when 
the  most  carefully  purified  keto-acid  is  reduced,  and  the  authors  have 
come  to  the  conclusion  that  it  is  stereoisomer ic  with  brucinolic  acid, 
since  they  were  also  able  to  show  that  the  two  acids  are  similarly 
affected  by  sodium  hydroxide.  Since  dihydrobrucinonic  acid  is  formed 
by  the  direct  oxidation  of  brucine,  it  follows  that  the  latter  must 
contain  a  secondary  alcoholic  group. 

For  the  conversion  of  brucinolic  acid  into  brucinolone^  the  authors 
recommend  the  use  of  normal  sodium  hydroxide  (IJ  mols.  instead  of 
1 J  mols.  previously  employed).  The  m.  p.  of  brucinolone  is  now  given 
as  about  270°,  and  [a]^  -34-7°.  The  latter  value  is  somewhat 
dependent  on  concentration  and  source  of  light  used. 

By  means  of  ice-cold  nitric  acid  (D  1*4),  brucinolone  was  converted 
into  nitrobiaai^omethyldehydi'obrucinolonef  which  forms  orange-coloured 
leaflets. 

Bisa/?omethylbrucinolone  (bisdemethylbrucinolone  of  Abstr.,  1909, 
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i,  954)  was  converted  into  the  triacetate  by  treatment  with  acetic 
anhydride  and  sodium  acetate.  It  crystallises  in  colourless  leaflets, 
m.  p.  260—261°. 

In  brucinolone  hydrate  I.  (in  which  the  ~N-CO-  of  brucinolone  is 
supposed  to  have  been  transformed  into  -NH  HOgC"),  the  presence  of 
the  imino-group  has  been  proved  by  the  regeneration  of  brucinolone 
by  the  action  of  heat  on  the  hydrate  I.,  and  by  the  formation  of  a 
derivative  when  treated  with  phenylcarbimide.  The  latter  is  a  non- 
crystallisable,  amorphous,  white  powder,  m.  p.  192°  (decomp.)  after 
previous  softening.  The  presence  of  the  carboxyl  group  is  shown  by 
the^isolation  of  the  hydrochlorides  of  the  methyl  ester,  m.  p.  189 — 190° 
(decomp.),  and  of  the  ethyl  ester,  m.  p.  181°  (decomp.). 

The  isolation  of  a  by-product,  C2iH240gN2,  during  the  action  of 
sodium  hydroxide  on  brucinolic  acid  has  been  previously  described 
(Abstr.,  1909,  i,  954).  This  substance  when  heated  with  5iy-hydro- 
chloric  acid  yields  a  hydrochloride ,  which  is  completely  melted  at  255° 
after  previous  gas  evolution.  The  free  base  obtained  from  this,  which 
has  been  named  brucinolone  hydrate  II.,  separates  from  water  with  vary- 
ing amounts  of  water  of  crystallisation.  It  has  m.  p.  240°  (decomp.), 
after  softening  at  190°.  It  differs  from  the  hydrate  I.  in  possessing 
less  tendency  to  lose  water.  When  the  by-product,  CgiHg^OgNg,  is 
heated  with  sodium  hydroxide,  brucinolone  is  formed. 

In  order  to  gain  further  insighb  into  the  oxidation  products  of 
brucine,  hruciyiolone  acetate  (m.  p.  253 — 254°)  was  prepared  by  heating 
brucinolone  with  acetic  anhydride  and  sodium  acetate.  This  was 
oxidised  in  acetone  solution  by  potassium  permanganate.  In  this 
manner  an  acid,  CggHg^OgNg,  was  isolated,  which  gave  a  brownish-red 
coloration  with  alcoholic  ferric  chloride,  and  thus  appears  to  be  a  keto- 
acid.  When  heated,  it  softens  at  120°,  melts  at  about  160°  (decomp.), 
then  solidifies,  becoming  yellow  at  240°,  and  melting  again  at  about 
275°.  When  heated  during  ten  minutes  at  160 — 180°,  it  evolves 
carbon  dioxide  and  leaves  a  neutral  substance,  CgoHg^O^Ng,  which  has 
m.  p.  about  281°.  During  the  oxidation,  a  nQ\xiv2i\ product^  CgaHggOgNg 
(m.  p.  about  312°),  is  also  formed. 

By  the  action  of  normal  sodium  hydroxide  (IJ  mols.)  on  dihydro- 
brucinonic  acid,  glycollic  acid  was  obtained  together  with  hobrucinolone. 
The   latter  forms  yellow    crystals,    m.  p.   308°    (decomp.),   and    has 

'i^  +26*9°  in  glacial  acetic  acid  solution.  H.  W. 

ction  of  Acetic  Anhydride  on  Some  Benzylideneanthr- 
io  Acids.  John  B.  Ekeley  and  Paul  M.  Dean  {J.  Amer.  Ghem. 
^.,  1912,  34,  161— 164).— The  products  of  the  condensation  of 
anthranilic  acid  with  aromatic  aldehydes  (compare  Wolf,  Abstr.,  1911, 
I,  735)  react  with  acetic  anhydride  to  form  a  series  of  oxazines  which 
|g^ crystalline,  very  stable,  and  usually  colourless, 
■enzylideneanthranilic  acid,  m.  p.  126°,  yields  l-keto-i-acetyl-3-phenyl- 

mydro-2 -A-benzoxazine,  CcH4<^^  ^      i  ^^^,  ,  m.  p.  108°,  which  when 
■  ^    *^NAc*CHPh         ^ 

iBated    with    hydrochloric    acid    is    decomposed    into    benzaldehyde 

itid  acetylanthranilic  acid.     9/i-Nitrobenzylideneanthranilic  acid,  m.  p. 

202°,  and  jt?-nitrobenzylideneanthranilic  acid,  m.  p.  164°,  yield  l-keto- 
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A-ctceiyl'S-m'  and  'p-nitropheni/ldihydro-2  :  i-henzoxazinea,  m.  p.  192°  and 
199°  respectively.  When  /;-hydroxybenzylideneanthranilic  acid,  m.  p. 
207°,  is  heated  with  acetic  anhydride,  \-keto-4:-acet^l-3-i^-acetoxi/pheni/l- 
dihydro-2  :  i-henzoxaziney  m.  p.  148°,  is  produced.  Salicylidene- 
anthranilic  acid,  m.  p.  195°,  Bimilarly  gives  l-keto-4:-acef,yl-3-o-acetoxi/- 
phenyldihydro-2-A-benzoxazitie,  in.  p.  162°.  Vanillylideneanthromilic 
acidf  m.  p.  170°  crystallises  in  lemon-yellow  needles,  and  when  heated 
with  acetic  anhydride  yields  \-keto-iacetyl-Z-^-htjdroxy-m-7nethoxy- 
phenyldihydro-2  :  i-henzoxazine,  m.  p.  184°,  which  forms  pale  straw- 
coloured  needles.  E.  G. 

Thiazines.  Richard  Mohlau,  Heinrich  Beyschlag,  and  H. 
KoHRES  {Ber.,  1912,  45,  131—137.  Compare  Abstr.,  1910,  i,  337).— 
The  authors  have  repeated  the  work  of  Kehrmann  and  Steinberg 
(Abstr.,  1911,  i,  1034),  and  agree  with  them  that  the  dinitrophen- 
thiazine,  obtained  by  the  interaction  of  picryl  chloride  and  o-amino- 
thiophenol,  has  the  constitution  originally  ascribed  to  it  by  Kehrmann 
and  Schild  (Abstr.,  1900,  i,  61).  The  synthesis  of  the  isomeric 
2  :  4-dinitrophenthiazine  is  also  described. 

Di-o-aminodiphenyl  disulphide  is  best  prepared  by  reducing  di-o-nitro- 
diphenyl  disulphide  (Blanksma,  Abstr.,  1901,  i,  460)  with  hydrazine 
hydrate  in  alcoholic  solution. 

The  c?i6en«o?/Z  derivative,  (NHBz*CgH4)2S2,  crystallises  in  pale  yellow 
needles,  m.  p.  141°,  and  is  reduced  by  aqueous  sodium  sulphide  to 
o-benzoylaminophenyl  mercaptaii,  which  reacts  with  picryl  chloride  in 
the  presence  of  sodium  acetate,  yielding  trinitrophenyl  o-benzoylamino- 
phenyl  sulphide,  NHBz'CgH4*S*CgH2(N02)3.  The  latter  compound 
crystallises  in  yellow  prisms,  m.  p.  169°,  and  when  boiled  with  sodium 
hydroxide  in  aqueous  alcoholic  solution  is  converted  into  2  :  4c-dimtro- 
^-rr  phenthiazine  (annexed  formula),  which  crystallises 

.\    y.       ,.  in    almost    black,    lustrous    prisms,  m.    p.    218° 

/  ^^  ^^     |N^2      (appearing  reddish-brown  by  transmitted  light), 

I  dissolves  in  alcoholic  sodium  hydroxide,  yielding 

^       Kin  bluish-violet    solutions,    and    on    reduction    with 

2  stannous     chloride     and     hydrochloric     acid    is 

converted  into  2  :  ^-diaminophenthiazine  stannichloi'ide, 

4CeH,<^g^>C,H2(NH2,HCl)2,SnCl4. 

This  forms  brownish-yellow  needles,  and  is  oxidised  by  ferric  chloride 
in  alcoholic  solution  in  the  presence  of  hydrochloric  acid  to  2  : 4-o?i- 

aminopkenazthionium  chloride,  CgH^<C^g^,^CgH2(NH2)2.      The  ferri- 

chloride,  Ci2HjoN3SCl4Fe,H20,  forms  greenish-black,  microscopic  crys- 
tals, which  lose  their  water  of  crystallisation  at  110°;  the  platini- 
chloride,  chr ornate,  carbonate,  and  the  thiazonium  base  itself  are 
briefly  mentioned. 

Kehrmann  and  Steinberg's  1  : 3-dinitrophenthiazine  has  m.  p.  187°. 

F.  B. 

Decomposition  of  Alkylidenehydrazines.  Nicolai  M.  Kijnee 
(/.  Russ.  Phys.  Chem.  Soc,  1911,  43,  1554— 1562).— The  author  has 
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been  able  bo  pass  from  carone  through  carylidenehydrazine  to  carane 
(compare  Abstr.,  1911,  i,  1028),  the  hydrocarbon  thus  obtained  being 
structurally  identical  with  that  prepared  from  pulegone,  but  exhibiting 
a  Isevo-  instead  of  a  dextro-rotation. 

n      1-^1^      '       n^/r    ^9H-C(:N-NH2)-CHMe       , ,  .      ,     ^ 
(Jarylidenehydrazine,  Kjm.Q^<^\ Au-       »     obtained     by 

Old.  ^1^2  ^^2 

the  action  of  hydrazine  hydrate  on  carone,  is  a  viscous  liquid,  b.  p. 
131720  mm.,  Dg"  0-9683,  i^D  1-5082,  [ajn  +  375-7— 378-8°  (absolute 
alcohol).  Its  thioureide,  NHPh'CS'NH'NICjoHjg,  forms  hexagonal 
plates,  m.  p.  100 — 101°.  Hydrolysis  of  carylidenehydrazine  by  either 
boiling  dilute  sulphuric  acid  or  hydrochloric  acid  at  the  ordinary 
temperature  yields  a  product  showing  all  the  physical  properties  of 
carvenone  with  the  exception  of  a  slight  Isevo-rotation,  apparently  due 
to  admixture  of  a  small  quantity  of  an  intermediate  compound  in  the 
hydrolysis. 

\-Carane,  CjoHig,  has  b.  p.  169— 169-5°/761  mm.,  Bf  0-8411, 
Uj)  1-4569,  [ajo  —47-06°,  is  very  stable  towards  permanganate,  and 
combines,  with  generation  of  heat,  with  halogen  hydracids  and 
bromine.  The  6romo-derivative,  CjoHjgBr,  obtained  by  the  action  of 
hydrobromic  acid,  has  D?«  1-1774,  n^  1-4910,  [a]i,  -6-40°,  and  yields 
A^^^'-m-metithene  and  A^'^*-m-menthene  in  the  same  way  as  c?-carane 
{loc.  ciL).  T.  H.  P. 

Refutation  of  Bulow's  Views  Concerning  Pyrazoline- 
carboxylic  Acids.  Eduard  Buchner  {Ber.,  1912,  45,  117 — 121). — 
Many  arguments  are  advanced  to  disprove  Bulow's  view  (this  vol., 
i,  134)  that  a  mixed  azine,  CHXIN'NICX'CHgX,  not  a  pyrazoline 

CX— OHX 
derivative,  N«^         Auv'  ^^  produced  by  the  action  of    ethyl   diazo- 

acetate  on  an  unsaturated  ester  of  the  type  CHXICHX  (X  =  CO^Et). 

0.  S. 

Derivatives  and  Decomposition  Products  of  Methyl  Methoxy- 
benzoylacetates.  Andr^  Wahl  and  0.  Silberzweig  (Bull.  Soc. 
Chim.^  1912,  [iv],  11,  61 — 69). — The  methoxybenzoylacetates  are 
convertible  into  a;8-diketonic  esters,  and,  as  these  may  react  with  various 
reagents  giving  compounds  identical  with  those  obtainable  from  the 
initial  yS-ketonic  esters,  the   following  compounds  have   been  prepared 

i^^d  characterised  so  that  they  may  be  readily  identified, 
^k  Methyl  a-oximino-o-7nethoxyhenzoylacetate, 
^  OMe-C6H4-CO-C(NOH)-C02Me, 

m.  p.  146 — 147°,  produced  by  the  action  of  nitrous  acid  on  the 
)8-ketonic  ester  in  acetic  acid,  crystallises  from  ether.  The  original 
ester   reacts    with    phenylhydrazine    to    form    Tahara's   l-phenyl-3-o- 

methoxyphenyl-5-pyrazolone,  PhN<^~"^'^^^*'^^®,m.  p.  133—134° 

00*032 

yellow  needles,  and  with  j9-nitrophenylhydrazine    to    form    l-p-m<ro- 
Ai^^enyl-'^-o-methoxyphenyl-b-pyrazolonef  m.  p.  217 — 218°,  brown  needles. 
i^K  Methyl  a-phenylhydrazonoazo-o-methoxybenzoylacetate, 
W  OMe-C6H4-CO-0(:N-NHPh)-C02Me, 

j^t  VOL.  cii.  i.  q 
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m.  p.  138 — 139°,  obtained  by  the  action  of  benzenediazoninm  chloride 
on  the  ester  in  the  cold,  forms  yellow  crystals  from  alcohol,  and  reacts 
with  phenylhydrazine  to  form  i-phenylhydrazono-l-p/ieiiyl-^-o-Tnethoxy- 
phenyl-b -pyrazolone^  m.  p.  139°,  orange  crystals,  and  with /?-nitrophenyl- 
hydrazine  to  form  A-phenylhydrazono-[-'p-niirophenyl-3-o-methoxyphenyl- 
5'pyrazolone,  m.  p.  200°,  red  crystals,  from  pyridine. 

Methyl  p-nitrophenylhydrazono-oniethoxybenzoylacetate,  m.  p.  170°, 
obtained  by  the  action  of  the  sodium  derivative  of  ^-nitrophenylnitroso- 
amine  on  the  )8  ketonic  ester,  forms  yellow  cryhtals,  and  reacts  with 
phenylhydrazine  to  give  4-p-nitrophenylhydrazono-l-p/ienyl-Z-o-methoxy- 
pfienyl-b-pyrazolone,  m.  p.  267°,  red  crystals. 

Methyl  oximinom-methoxyhenzoylacetate,  m.  p.  115 — 116°,  forms 
colourless  needles  from  ether  and  light  petroleum,  and  on  treatment 
with  phenylhydrazine  gives  4:-oximino-l-pfienyl-3-ui'methoxyphenyl-5- 
pyrazolone,  m,  p.  157°,  which  forms  red  crystals  from  acetic  acid. 

Methyl  plienylhydrazono-ui-methoxybenzoylacetate,  m.  p.  72 — 73°, 
forms  yellow  crystals;  the  free  acid^  m.  p.  118 — 120°,  forms 
yellow  needles.  Methyl  T^-nitroplienylhydrazono-m-methoxyhemoylacetate^ 
m.  p.  155 — 156°,  crystallises  in  yellow  needles.  l-Fhenyl-3-m-methoxy- 
phenyl-b -pyrazolone,  m.  p.  124°,  forms  pale  yellow  crystals.  A:-Pfienyl- 
hydrazono-l -phenyl-Z-m-methoxyphenyl-b -pyrazolone,  m.  p.  137°,  and  the 
corresponding  4:-p-nitrophenylhydrazo'ne,  m.  p.  235°,  both  form  red 
crystals. 

Methyl  oxtminoanisoylacetaie,  m.  p.  154°,  forms  colourless  crystals 
from  boiling  methyl  alcohol. 

Methyl  phenyl hydrazonoanisoylacetate,  m.  p.  121 — 122°,  forms  orange 
crystals  ;  the  Jfree  acid,  m.  p.  149 — 150°,  is  yellow.  The  acetyl  deriv- 
ative of  the  ester  has  m.  p.  116°,  crystallises  in  colourless  needles,  and 
on  reduction  furnishes  some  acetanilide,  whence  it  is  believed  to  have 
the  constitution  0Me'CgH^'C0*C(IN*NPhAc)'C02Me  (compare  Auwers, 
Abstr.,  1909,  i.  222). 

Methyl  i>nii7'ophenylhydi'azonoani8oylacetate,Txi.  p.  175°,  forms  yellow 
crystals ;  the/ree  acid,  m.  p.  236 — 238°,  is  also  yellow,  but  dissolves 
in  all%lis  with  an  intense  red  colour. 

l-Plienyl-S-'p-niethoxyphenyl-b -pyrazolone  has  m.  p.  137 — 138°;  the 
4-oa7imino-derivative,  m.  p.  244°,  forms  red  crystals.  p-Nitrophenyl- 
3 '"p-meUioxy phenyl -b-pyrazolone,  m.  p.  204 — 205°,  is  brown.  4:-Fhenyl- 
hydrazono-l -phenyl-3-p-methoxyphenyl-5 -pyrazolone,  m.  p.  177°,  is  red; 
the  corresponding  i^-nitrophenylhydrazone,  m.  p.  213 — 214°,  separates 
from  acetic  acid  in  violet  crystals,  and  the  isomeric  A^-phenylhydrazono- 
l-p-nitrophenyl-o-p-methoxyp)ienyl-5-pyrazolone,  m.  p.  239°,  is  red. 

The  methoxybenzoylacetic  esters  are  hydrolysed  by  boiling  with  20% 
sulphuric  acid  into  the  corresponding  o-,  m-,  and  ;?-methoxyaceto- 
phenones.  The  semicarbazone  of  m-methoxyacetophenone  has  m.  p. 
195—197°  (compare  Klages,  Abstr.,  1904,  i,  45)  and  that  of  the 
;>-com pound  melts  at  197°.  T.  A.  H. 

Quinazolines.  XXVIII.  4-Quinazolone-2-phthalones  and 
Certain  of  their  Derivatives.  Marston  T.  Bogert  and  Michael 
Heidelberger  (J.  Amer.  Chem.  Soc,  1912,  34,  183—201). — An 
account  is  given  of    certain  phthalones   obtained    by    the  action  of 
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phthalic  anhydride  on  2-methyl-4-quinazolone  (2-methyl-4-hydroxy- 
quinazoline)  and  its  derivatives.  These  compounds,  like  the  quino- 
phthalones,  behave  as  yellow  dyes,  but  are  inferior  to  the  latter 
in  tinctorial  power. 

4:-Quinazolone-2-phthalone  [^-hydroxyquinazoline-^-phthalone^  2-in- 
dandionylA-quinazoloTief      or     p-\^'-quinazolonyl-2')-diketohydrindene\ 

V«f^A*^>C-CH<^|^>C6H4,  m.  p.  318°  (corr.),  obtained  by  heating  a 

mixture  of  2-metbyl-4-q«inazolone  and  phthalic  anhydride  to  about 
200°,  forms  pale  yellow,  prismatic  needles  or  hexagonal  plates,  and 
when  heated  above  200°  sublimes  in  woolly  masses  of  minute  needles. 
In  one  experiment  in  which  a  large  excess  of  phthalic  anhydride  was 
used,  on  extracting  the  reaction  product  with  hot  water,  2-methyl- 
i-quinazolone  phthalate  was  obtained,  which  crystallises  in  pale  yellow, 
fluorescent  needles  with  IHgO  ;  the  anhydrous  salt  has  m.  p.  171° 
(corr.).  The  di-sodium  salt  of  the  phthalone  is  orange-red,  whilst  the 
mono-sodium  and  silver  salts  are  pale  yellow.  On  reducing  the 
phthalone    with    zinc    dust    and    sodium  hydroxide,  4:-quinazolone-2- 

hydrindone,  OqH.^<^       .  I        1       1  -r|  >  is  obtained,  which  forms  olive- 
CO .  rs  Jtx  L'0~L'gxl^ 

yellow,  microscopic  crystals,  sublimes  above  160°,  and  melts  at  about 

328°   (decomp.).      When   the   phthalone   is    heated   with   aniline    in 

presence  of  zinc  chloride,  the  anil, 

m.  p.  284 — 285°  (uncorr.),  is  produced,  which  crystallises  in  brilliant, 
scarlet  needles  ;  its  sodium  salt  and  compound  with  zinc  chloride  are 
described.  From  the  product  of  this  reaction,  a  small  quantity  of 
another  anil,  m.  p.  258°,  was  obtained,  which  forms  red  crystals  and 
appears  to  be  a  condensation  product  of  1  mol.  of  aniline  with  2  mols. 
of  the  phthalone.  4:-Quinazolone-2-phthalonemonophenylhyd7'azone, 
m.  p.  about  225°  (uncorr.),  was  obtained  as  an  orange-brown,  micro- 
crystalline  powder.  4:-Quinazolone-2-phthalone-Q-sulphonic  acid,  m.  p. 
about  355 — 360°  (uncorr.),  crystallises  in  minute  plates  or  needles  ;  its 
mono-  and  di-sodium  and  barium  salts  are  described.  Solutions  of  the 
di-sodium  salt  dye  wool  or  silk  light  yellow  shades.  By  the  action  of 
bromine  on  the  sulphonic  acid,  there  were  formed  a  di-  and  a  penta- 
bromo-2-methyl  -  4  -  quinazolone,  a  bromo  -  2  -  methyl  -  4  -  quinazolone- 
sulphonic  acid,  phthalic  acid,  and  sulphuric  acid.  Dihromo-2-methyl- 
^-quinazolone,  m.  p.  about  293°  (decomp.),  forms  masses  of  delicate, 
colourless  needles.  Fentabromo-2-methyl-4:-quinazolone,  m.  p.  about 
243*5°  (decomp.),  crystallises  in  colourless,  prismatic  needles.  Bromo- 
2-methyl-4:-quinazolone8ulphonic  acid,  m.  p.  285 — 286*5°  (uncorr.), 
forms  a  grey,  amorphous  solid  containing  IHgO;  its  barium  salt 
crystallises  with  4JH2O. 

Attempts  to  prepare  4-quinazolone-2-phthalines  by  heating  the 
ammonium  salt  of  the  phthalone  with  alcoholic  ammonia  in  sealed 
tubes    did  not  meet    with  success.     Bis-(4:-quinazolone-2)-^-phthaline, 

C8H50N2-CH:C<~-^>C:CH-C8H50N2,     obtained     by     heating    a 

Q   2 
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mixture  of  phthalimide  and  2-methyl-4-quinazolone,  is  an  orange-brown 
aiihstanie  which  darkens  gradually  when  heated  ;  its  solution  in 
dilute    acetic   acid    acts   as   a    powerful   yellow    dye.     4:-Quinazolone- 

%P-phthali7i6,  C8H50N2-CH:C<^^>CgH^,  m.p.  about  349°  (decomp.), 

is  also  produced  in  this  reaction,  and  forms  orange-brown,  microscopic 
pli^m8. 

2-Methyl-4-quinazolone  reacts  with  succinic  anhydride  with 
production  of  a  tarry  mass,  from  which  a  small  quantity  of  a  suhstancey 
m.  p.  *J74 — 277°  (decomp.),  was  isolated  in  the  form  of  thin,  colourless, 
lustrous  plates. 

6-Nitro-i-quinazolone-2-phthalo7ie,  obtained  by  heating  6-nitro- 
2-methyl-4-quiuazolone  with  phthalic  anhydride  at  about  210°,  forms 
minute,  yellow  crystals  and  does  not  melt  below  355°. 

7-Acetylamino-4:  quinazolone-2phthalone,  resulting  from  the  action 
of  phthalic  anhydride  on  7-acetylamino-2-methyl-4-quinazolone, 
crystallines  in  bright  yellow,  lustrous  plates,  and  does  not  melt 
below  356°. 

N=iCMe 

2  MetJiyiyethylA-quinazolone^   ^6^4<Cn/-K  xri^i.  »   ™-   P'    ^'^°    (corr.), 

CO  •  JN  iiit 

obtained  by  heating  acetylanthranil  with  excess  of  an  aqueous  solution 

of   ethylamine    in    presence    of    a    little    potassium  hydroxide,    forms 

colourless,   slender  needles ;    its  platinichlm'ide    decomposes    at  about 

229°.     In     one     experiment      in     which    potassium    hydroxide    was 

not     added,      anthranilethylamide,      NHEt'CO'CgH^'NHAc,     m.     p. 

139 "5 — 140  5°    (corr.),     was    isolated    in    the    form    of    transparent, 

prismatic  plates. 

Z-EfhylA-quiiiazolone-%phihal(me,  m.  p.  198-5°  (corr.),  obtained  from 

2-methyl-3-ethyl-4-quinazolone  and    phthalic  anhydride,  forms  bright 

yellow,  lustrous,  prismatic  needles  with  a  slight  green  fluorescence. 

E.  G. 


Formation  of  Pyrimidines  by  Use  of  Nitromalonaldehyde. 
William  J.  Hale  and  Harvey  C.  Brill  {J.  Amer.  Chem.  Soc.^  1912, 
34,  82— 94).— Hill  and  Torrey  (Abstr.,  1899,  i,  788)  have  shown  that 
nitromalonaldehyde  reacts  readily  with  primary  amines.  This  work 
has  now  been  extended  to  other  amino-compounds. 

When  carbamide  is  allowed  to  react  with  the  sodium  derivative  of 
nitromalonaldehyde  in  presence  of  a  few  drops  of  piperidine,  the  mono- 
ureide  and  5-nitro-2-hydroxypyrimidine  are  produced. 

Nitromalonaldehyde  moiw-ureide,  NH2-C0-N:CH'0H(N02;*CH0, 
m.  p.  154°  (corr.),  forms  pale  yellow  crystals;  its  sodium  salt 
crystallises  with  3H2O.     The  anil, 

NH2-CO-N:CH-CH(N02)-CH:NPh, 
m.  p.  211°  (corr.),  crystallises  in  lustrous,  red  needles.     The  oxime, 
NH2-C0-N:CH-CH(N02)-CH:N0H,  m.  p.   174—175°  (corr.),   forms 
yellow  leaflets. 

5-miro-2-hydroxypyrimidiney  0H-C<^;^^>C-N02,  m.    p.   203-5° 

(corr.),  crystallises  ?n   small,   yellow   plates;    the  sodium,   potassium, 
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barium,  and  silver  salts  are  described.  The  methyl  ether,  m.  p. 
168 — 169°  (corr.),  forms  colourless  plates. 

5-Mtro-2-phenylpyri7mdine,  CPh'^^.pTT^C-NOg,  m.p.  219°  (corr.), 

obtained  by  the  interaction  of  benzamidine  hydrochloride  and  sodium 
nitromalonaldehyde,  crystallises  in  white  plates. 

^-Nitro-2-aminopyrimidine,    NHg'C'^i^.pTT^C-NOg,    m.    p.    236° 

(corr.),  prepared  by  the  action  of  guanidine  carbonate  on  sodium 
nitromalonaldehyde,  forms  colourless,  slender  needles,  and  when 
heated  with  solution  of  alkali  hydroxide  is  converted  into  5-nitro- 
2-hydroxypyrimidine  ;  the  acetyl  derivative, 

NHAc-C<^:^^>C-N02, 

m.  p.  172'5°  (corr.),  crystallises  in  long,  colourless  needles.  When 
a  small  quantity  of  potassium  hydroxide  is  added  to  a  mixture  of 
5-nitro-2-aminopyrimidine    and    carbon    disulphide    at    60°,    5  ;  b'-di- 

niiro-2  :  2'  -  dipyrimidylthiocarhamide,      CS[NH'C"^-j^.p^^C'N02]2» 

m.  p.  230 — 231°  (corr.),  is  produced,  which  forms  a  mass  of  glistening 
leaflets. 

Nitromalonaldehyde  phenylureide,  CH0-CH(N02)-CH:N-C0-NHPh, 
m.  p.  176 — 177°  (corr.),  was  obtained  by  the  condensation  of  nitro- 
malonaldehyde with  phenylcarbamide.  The  corresponding  henzyl- 
ureide,  m.  p.  150 — 151°  (corr.),  and  methyl^ireide  were  also  prepared. 

E.G. 

Chlorides  of  Amino-acids.  Carl  Mannich  and  R.  Kuphal 
(Ber.j  1912,  46,  314 — 322). — By  the  internal  condensation  of  benzyl- 
aminoacetyl  chloride  and  of  similar  amino-acid  chlorides  in  the  presence 
of  aluminium  chloride,  the  authors  hoped  to   prepare  derivatives  of 

O FT  'N^IT 
zsoquinoline,  CH2Ph-NH-OH2-COCl  — >  CQB.^<C.nn—nTj  •      ^^  ^^^ 

found,  however,  that  the  chlorides  readily  lost  hydrogen  chloride 
even  in  the  absence  of  aluminium  chloride  with  the  formation  of 
diketopiperazines. 

Ethyl  benzyl aminoacetate,  prepared  by  the  interaction  of  ethyl 
chloroacetate  and  benzylamine,  is  a  colourless  liquid  of  aromatic  odour, 
b.  p.  153 — 154°/13  mm.,  and  is  readily  hydrolysed  by  hydrochloric 
acid  to  benzylaminoacetic  acid  (Mason  and  Winder,  Trans.,  1894,  67, 
187).  It  is  accompanied  by  a  substance,  which  crystallises  from 
dilute  alcohol  in  lustrous,  white  leaflets,  m.  p.  238 — 239°,  consisting 
probably  of  benzylaminoacetobenzylamide  hydrochloride, 

C^H7-NH-CH2-CO-NH-C^Hy,HCl. 
The  amino-acid  is  converted  by  the  action  of  phosphorus  pentachloride 
and  acetyl  chloride  (Fischer,  Abstr.,  1905,  i,  263)  into  henzylamino- 
acetyl  chloride  hydrochloride,   C7H^*NH'CH2*C0C1,HC1,   which  forms 
slender,  white    needles,  and  when    heated    in    nitrobenzene    solution 

yields  3  :  &-diketo-\  :  i-dibenzylpiperazine,  C7H^'N<!no.CH  ^^'^7^7' 
crystallising  in  white  needles,  m.  p.  172 — 173°. 
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3 :  A-Metht/lenedioxi/h^nzylaminet  GK^'02\G^yLj^'CH.2*J^K2,  prepared  by 
reducing  piperonaldoxirae  with  sodium  amalgain  and  alcohol,  the 
solution  being  maintained  continually  acid  by  the  addition  of  acetic 
acid,  is  a  colourless  liquid,  b.  p.  138 — 139"/13  mm.;  on  exposure  to  air 
it  foims  a  solid  carboiiale ;.  the  hydrochloride^  lustrous,  white  leaflets, 
has  m.  p.  227° ;  the  benzoyl  and  cldoroacetyl  derivatives  crystallise  in 
slender,  white  needles,  m.  p.  117 — 118°  and  107 — 108°  respectively. 
It  reacts  with  ethyl  chloroacetate,  yielding  ethyl  3  :  4L'7nethylenedioxy- 
henzylaminoaceiale,  CHglOjICgHg'CHg'NH'CHg'COgEt,  which  forms  a 
hydrochlo)'idej  white  needles,  m.  p.  157 — 158°,  and  is  hydrolysed  by 
aqueous  potassium  hydroxide  to  the  corresponding  acid.  This  has 
m.  p.  206 — 207°,  and  is  converted  by  acetyl  chloride  and  phos- 
phorus pentachloride  into  3  :  i-inethylenedioxyhenzylaminoacetylchloride 
hydrochloride,  CjoHj^OgNCI^. 

3  :  ^'Diketo-\  :  4:-di-{6' :  ^'ymethylenedioxyhenzylpiperazine, 

CH,:o,:C,H3-CH2-N<^^.2^^^>N-CH,-C,H,:o:CH„ 

prepared  by  heating  the  preceding  chloride  hydrochloride  in 
nitrobenzene  solution,  forms  white  needles,  m.  p.  234 — 235°. 

Etfiyl  benzyhyiethylaminoacetate,  C^HY'NMe'CHg'COgEt,  obtained 
from  ethyl  chloroacetate  and  benzylmethylamine,  has  b.  p.  138°/ 
13  mm.  ;  the  syrupy  hydrochloj-ide,  the  orange  platinic/doride,  and  the 
picrate,  crystallising  in  stout,  yellow  needles,  m.  p.  122 — 123°,  are 
described.  When  hydrolysed  with  concentrated  hydrochloric  acid,  it 
yields  the  corresponding  acid,  CjQHjgOgN,  which  forms  a  hydrochloride, 
sintering  at  174°,  m.  p.  180 — 181°,  and  a  chloride  hydrochloride, 
CyHy-NMe-CHg-COC^HCl. 

The  latter  compound  reacts  with  aluminium  chloride  at  100°, 
yielding  carbon  monoxide,  formaldehyde,  and  benzylmethylamine, 
together  with  a-dibenzyldirnethylmethylenediamine,  CH2(NMe*CKH^)2, 
a  pale  yellow  oil,  b.  p.  172 — 175°/8  mm.  The  constitution  of  the 
last-named  compound  has  been  established  by  its  synthesis  from 
benzylmethylamine  and  formaldehyde.  F.  B. 

Preparation  of  Halogen ated  Dehydroindigotin  Salts,  their 
Nuclear  Homologues  and  Substitution  Products.  Badische 
Anilin-  »t  Soda-Fabrik  (D.K-P.  239314). — Halogenated  dehydro- 
indigotin salts  have  previously  been  described,  and  the  preparation  of 
higher  halogenated  derivatives  is  now  recorded. 

Trichlorodehydroindigotin  acetate,  a  canary-yellow  powder,  is 
prepared  by  passing  chlorine  into  a  cooled  acetic  acid  solution  of 
dehydroindigotin  acetate  until  the  product  has  completely  separated ; 
when  nitrobenzene  is  employed  as  solvent,  a  tetrachlorodehydroindigotin 
hydrochloride  is  obtained,  whilst  under  these  conditions  indigotin 
yields  trichlorodehydroindigotin  hydrochloride  (isolated  in  the  form  of 
its  bisulphite  compound),  and  5  : 5'-dibromoindigotin  in  acetic  acid 
solution  furnishes  dichlorodibromodehydroindigotin  hydrocMoride. 
Other  solvents,  such  as  acetyl  chloride  or  carbon  tetrachloride,  can  be 
employed,  and  the  formation  of  other  halogenated  iudigotins  is 
discussed.  F,  M.  G.  M. 
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Action  of  Alkyloxides  and  Amines  on  Benzoyl  isoCy&no- 
chloride  [Benzoylcarbylamine  Chloride].  Treat  B.  Johnson  and 
Lewis  H.  Chernoff  (J.  Amer.  Chem.  Soc,  1912,  34,  164 — 170). — 
Benzoylcarbylamine  chloride/CgHg'OO'NICCIg,  obtained  by  Johnson 
and  Menge  (Abstr.,  1904,  i,  949)  by  the  action  of  chlorine  on  benzoyl 
thiocyanate,  is  decomposed  by  water  with  formation  of  hydrochloric 
acid,  benzamide,  and  benzoic  acid.  It  combines  with  sodium  alkyl- 
oxides to  form  compounds  of  a  new  class,  the  acylimidocarbonates,  and 
reacts  with  amines  with  production  of  substituted  guanidines,  which 
yield  stable  salts  with  mineral  acids  and  are  hydrolysed  by  alkali 
hydroxide  with  formation  of  the  free  guanidines  and  benzoic  acid. 

Diethyl  henzoylirnidocarhonate,  NBzIC(0Et)2,  b.  p.  93 — 100°/20  mm. 
and  110 — 120°/32  mm.,  was  prepared  by  the  action  of  benzoylcarbyl- 
amine chloride  on  sodium  ethoxide.  Dimethyl  benzoylimidocarhonate, 
b.  p.  95 — 102720  mm.,  is  a  colourless  oil. 

Benzoyl-ay-diphenylguanidine,  NBzIC(NHPh)2,  m.  p.  212°  (decomp.), 
obtained  by  the  action  of  benzoylcarbylamine  chloride  on  a  solution  of 
aniline  in  benzene,  forms  colourless  needles.  /S-Benzoyl-ay-di-o-  and 
-m-tolylguanidinea,  NBz:C(NH-C(5H4Me)2,have  m.p.  126°  and  177—178° 
respectively.  Di-m.-tolylguanidine^  NHIC(NH'CgH4Me)2,  m.  p. 
108 — 109°,  was  obtained  from  the  benzoyl  compound  by  hydrolysis  with 
potassium  hydroxide.  /3- Benzoyl- ay-di-ip-tolylguanidine,  m.p.  190°,  yields 
a  hydrochloride,  m.  p.  190 — 191°  (decomp.).  The  following  guanidines 
were  also  prepared:  benzoyltetraphenylguanidine,  m.  p.  142 — 144°; 
p-benzoyl-ay-diphenyl-ay-dimethylguanidine,  m.  p.  135°;  p-henzoyl-ay-di- 
panisylguanidine,  m.p.  128°,  and  di-p-anisylguanidinef  m.p.  153°; 
^-henzoyl-ay-di-p-naphthylguanidinef  m.  p.  162°,  and  di-fi-naphthyl- 
guanidine^  m.  p.  197°  (decomp.).  E.  G. 

Reduction  of  Semicarbazones.  Sidonius  Kessler  and  Hans 
RuPE  {Ber.,  1912,  45,  26 — 30). — Semicarbazones  are  readily  reduced 
by  sodium  amalgam  in  dilute  alcoholic  solution  at  a  slightly  elevated 
temperature.  In  some  instances,  for  example,  those  of  cinnamaldehyde 
and  styryl  methyl  ketone,  the  influence  of  the  constitution  of  the 
semicarbazone  prevents  reduction  to  semicarbazide. 

Benzylsemicarbazide,  CHgPh'NH'NH'CO'NHg,  from  benzaldehyde- 
semicarbazone,  crystallises  in  lustrous  platelets,  m.  p.  155°.  It  is 
distinctly  basic,  dissolving  in  cold  dilute  acids,  and  reduces  Fehling's 
solution  on  boiling.  The  hydrochloride  forms  silky,  lustrous  needles, 
m.  p.  178 — 180°;  the  sulphate  yields  slender  needles,  m.  p.  158°;  the 
picrate  gives  slender,  yellow  needles,  m.  p.  161 — 162°,  and  the  oxalate 
has  m.  p.  178 — 179°  (decomp.).  The  acetyl  derivative  crystallises  in 
beautiful,  colourless  plates,  m.  p.  207°;  a  diacetate  could  not  be 
obtained ;  the  benzoyl  derivative  forms  colourless  needles,  m.  p.   230°. 

Nitrosobenzylsemicarbazide,  CB[2Ph'N(NO)*NII*CO*NH2,  prepared 
by  the  action  of  sodium  nitrite  and  hydrochloric  acid  on  benzyl- 
semicarbazide, crystallises  in  long  needles,  m.  p.  133°  (decomp.). 

^-Methylbenzylsemicarbazide  crystallises  in  slender,  colourless  needles, 
m.  p.  158°;  the  hydrochloride  forms  colourless  needles,  m.  p.  138° 
(decomp.);  the  sWp/iaie  decomposes  at  187°;  the  picrate  yields  yellow 
needles,  m.  p.  178°  (decomp.),  and  the   acid  oxalate   decomposes   at 
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1 75°.   The  acetyl  derivative  crystallises  in  glistening,  colourless  platelets, 
m.  p.  225°  (not  decomp.). 

Nitroso-p-methylbenzylsemicarbazide  separates  in  colourless  platelets, 
and  decomposes  at  126 — 127°. 

When  cinnamaldehydesemicarbazone  is  reduced,  )8-phenylprop- 
aldehydesemicarbazone,  m.  p.  128°,  is  the  sole  product. 

Similarly,  from  the  semicarbazone  of  styryl  methyl  ketone,  the 
product  is  the  semicarbazone  of  phenylethyl  methyl  ketone. 

E.  F.  A. 

Reduction  of  Semicarbazonee  and  the  Preparation  of  Some 
Hydro xytriazoles.  Hans  Rupe  and  "E.  Oestreicher  (Ber.,  1912, 
45,  30 — 38.  Compare  preceding  abstract). — The  property  of  semicarb- 
azones  of  being  reduced  to  semicarbazide  is  closely  dependent  on  their 
constitution.  A  phenyl  residue  must  be  attached  directly  to  the  group 
CIN.  Aliphatic  hydrocyclic  and  compounds  in  which  phenyl  is  replaced  by 
benzyl  cannot  be  reduced.  The  semicarbazones  of  benzoylpropionic  acid 
and  of  jt?-benzoquinone  could  not  be  reduced.  The  semicarbazides  vary 
considerably  in  their  basic  properties  ;  those  from  benzophenone,  aceto- 
phenone,  and  deoxybenzoin  dissolve  in  dilute  acids  in  the  cold,  whereas 
those  from  salicylaldehyde  or  piperonal  dissolve  only  when  boiled  with 
acids. 

3  :  ^-Methylenedioxyhenzylsemicarhazidej 

CH202:C6H3-CH2-NH-NH-00-NH2, 
from  piperonalsemicarbazone,    forms    transparent   prisms,  m.    p.    18i°. 
The    acetyl    derivative    crystallises   in    slender,   transparent   needles, 
m.  p.  203 — 204° ;  the  formyl  derivative  forms  long,  transparent,  rhombic 
plates,  m.  p.  204—205°. 

Z-Hydroxy-ira^-methylenedioxyhenzyiyb-methyl-X  :  2  :  i-triazolcy 

CHA:CeH,-CH,-N<^|!:^Q, 

prepared  by  boiling  the  acetyl  derivative  with  30%  sodium  hydroxide 
and  decomposing  the  sodium  salt  formed  with  hydrochloric  acid,  forms 
opaque,  square  crystals  with  stunted  ends,  m.  p.  190°  ;  it  forms 
characteristic  metallic  salts.  From  the  formyl  derivative  of  the  semi- 
carbazide, S-hydroxy-{mp-inethylenedioxybenzyl)-\  :  2  :  4:-triazole  is  ob- 
tained ;  it  crystallises  in  stout,  transparent  plates,  m.  p.  246 — 247°. 
a-Phenylethylsemicarbazide,  CHMePh-NH'NH-CO-NHg,  from  aceto- 
phenonesemicarbazone,  crystallises  in  four-edged,  transparent  prisms, 
m.  p.  142 — 143°.  The  acetyl  derivative  forms  platelets,  m.  p. 
228 — 230°,  the  formyl  derivative  crystallises  in  slender,  matted 
needles,  m.  p.  187° 

3- Hydroxy-  l-a-phenylethyl-5-methyltriazole, 

crystallises  in  short,  well  formed  prisim«,  m.  p    146 — 147°. 

3-Hydroxy-\-a-phenylethyltriazo(e  is  obtained  in  transparent,  slender, 
intergrown  prisms,  m.  p.  140°. 

Diphenylmethylsemicarbazidey  CHPhg'NH'NH'OO'NHg,  crystallises 
in  long,  lustrous,  transparent  needles,  m.  p.   164 — 165°;  it  gives  an 
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intense  yellow   coloration    with   concentrated     sulphuric    acid.       The 

acetyl  derivative  crystallises  in  small,  transparent  prisms,  m.    p.    237° ; 

theformyl  derivative  yields  small,  colourless  needles,  m.  p.  182°.     The 

nitrosoamine,    CHPh2'N(NO)']SrH'00'NH2,     forms     slender,     faintly 

yellow-coloured  needles,  m.p.  122°. 

CMeIN 
^•Hydroxy-\-diphenylmethyl-^-methyltriazol6i  CHPh2'N<^ 1  »  , 

crystallises  in  glistening  needles,  which  appear  under  the  microscope  as 
prisms  with  two  superposed  pyramids. 

S-IIydroxy-1-diphenylmethyltriazole  forms  slender,  matted  needles, 
m.  p.  253°. 

ap-Diphenylethylsemicarhazide,  prepared  from  deoxybenzoinsemicarb- 
azone,  crystallises  in  long,  slender,  transparent  needles  grouped  in 
stellar  aggregates,  m.  p.  139°.  The  acetyl  derivative  forms  slender, 
woolly  needles,  m.  p.  196°;  the  formyl  derivative  gives  small,  trans- 
parent prisms,  m.  p.  194°. 

o-Hydroxybenzylsemicarbazide,  from  salicylaldehydesemicarbazone, 
crystallises  in  four-edged  prisms,  m.  p.  128°.  The  acetyl  derivative 
separates  in  slender  needles,  m.  p.  204° ;  the  formyl  derivative 
forms  flat,  transparent  plates,  m.  p.  183 — 184°. 

S-[Iyd7'oxy-l-o-hydroxybenzyl-5-methyltriazole  forms  crystals,  m.  p. 
192°,  and  gives  a  reddish-violet  coloration  with  sulphuric 
acid. 

3-Hydroxy-l-o-hydroxybenzyltriazole  forms  platelets  of  silvery  lustre, 
m.  p.  211°  (decomp.). 

S-IIydroxy-5-benzyl-l-methyltriazole  crystallises  in  transparent  prisms, 
m.  p.  168°. 

3- Hydroxy -l-benzyltriazole  forms  lustrous,  nacreous  platelets, 
m.  p.  147—148°.  E.  F.  A. 


Determination  of  Configuration  of  Stereoisomeric  Hydr- 
azones.  Max  Busch  {Ber.^  1912,  45,  73 — 85). — Stereoisomeric 
diphenylsemicarbazones  of  unsymmetrical  esters  of  dithioearbonic 
acid,  NHPh'CO*NPh*NIC(SR)*SR',  analogous  to  the  stereoisomeric 
phenylhydrazones  (Abstr.,  1911,  i,  811)  have  been  obtained. 

Ethyl  dithiocarbonate-diphenylsemicarbazidey 

NHPh-C0-NPh-NH-CS2Et, 
stout  needles,  m.  p.  149 — 150°,  obtained  from  equal  molecular  quan- 
tities of  phenylcarbimide  and  ethyl  phenyldithiocarbazinate  in  warm 
benzene,  dissolves  readily  in  aqueous  alkalis,  and  is  decomposed  by 
prolonged  boiling  with  alcoholic  potassium  hydroxide,  yielding  ethyl 
mercaptan  and,  after  acidifying,  3-thiol- 1  : 4-diphenyltriazolone 
(Abstr.,  1911,  i,  689).  By  treating  its  alcoholic  solution  with  equi- 
valent quantities  of  potassium  hydroxide  and  methyl  iodide,  it  yields 
{a)  methyl  ethyl  dithiocarbonate-diphenylsemicarbazone, 

NHPh-CO-NPh-N  :C(SMe)-SEt, 
m.  p.  93 — 94°,  rhombic   needles.     The  stereoisomeric  (b)  methyl  ethyl 
dithiocarbonate-diphenylsemicarbazone,  m.  p.  87 — 88°,  monoclinic  needles 
or  prisms,  is  prepared  in  a  similar  manner  from  methyl  dithiocarbonate- 
diphenylsemicarbazide,  ethyl  iodide,  and  potassium  hydroxide.     These 
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two  btereoisomeric  semicarbazones  behave  very  similarly.  However, 
when  warmed  at  50 — 60°  with  alcoholic  potassium  hydroxide,  the 
former  yields  ethyl  mercaptan  and  the  methyl  thio-ether  of  3-thiol- 
1  : 4-diphenyltriazolone,  whilst  the  latter  yields  methyl  mercaptan  and 
the  ethyl  thio-ether,  m.  p.  Ill — 112°,  of  the  same  triazolone ;  in  both 
eases  the  alkyl  group,  which  was  introduced  first,  is  eliminated  as  a 
mercaptan. 

Another  pair  of  stereoisomeric  semicarbazones  are  described. 
j»-Nitrobenzyl  phenyldithiocarbazinate  and  phenylcarbimide  in  benzene 
yield  ^nitrohenzyl  dithiocarbonate-diphenylsemicarbazide, 

NHPh-CO-NPh-NH-CSg-CyHfl-NOg, 
m.  p.  119 — 120^,  colourless  needles,  which  is  converted  by  alcoholic 
potassium  hydroxide  and  methyl  iodide  into  (a)  p-nitrobenzyl  methyl 
dithiocarhonate-diphenylsemicarhazone, 

NHPh-CO-NPh-N:C(SMe)-S-C7H6-N02, 
m.  p.  126°,  stout,  yellow  needles.  The  stereoisomeric  (6)  ip-nitrobenzyl 
methyl  dithiocarbonate-diphenylsemicarbazone,  m.  p.  147°,  colourless 
plates,  is  prepared  in  a  similar  manner  from  methyl  dithiocarbonate- 
diphenylsemicarbazide  and  /?-nitrobenzyl  chloride.  Either  of  these 
semicarbazones  is  converted,  when  fused  or  heated  in  alcohol  for  one 
to  two  hours,  into  an  equilibrium  mixture  of  approximately  equal 
quantities  of  both  forms.  When  warmed  with  alcoholic  potassium 
hydroxide,  the  yellow  form  yields  the  methyl  thio-ether  of  3-thiol- 
1  : 4-diphenyltriazolone,  whilst  the  colourless  form  yields  methyl 
mercaptan  and  the  ^-nitrobenzyl  thio-ether ,  m.  p.  178 — 179°,  of  the 
same  triazolone ;  in  both  cases,  again,  the  alkyl  group  which  was  first 
introduced  is  eliminated  by  the  action  of  the  alkali.  C.  S. 


Influence  of  the  Acridine  Ring  on  the  Colour  of  Certain 
Colouring  Matters.  A.  E.  Pouai-Koschitz,  Y.  I.  Auschkap,  and 
N.  K.  Amsler  (J.  Hues.  Phys.  Chem.  Soc,  1911,  43,  1587—1603).— 
In  order  to  decide  between  the  chromophore  and  dynamic  theories 
(compare  von  Baeyer,  Abstr.,  1907,  i,  757)  of  the  colour  of  triphenyl- 
methane  colouring  matters,  the  authors  have  prepared  and  studied 
acridylmalachite-green  and  acridylpyronine.  The  results  obtained 
are  distinctly  in  favour  of  the  latter  of  the  two  hypotheses,  since  the 
absorption  spectra  of  the  two  colouring  matters  scarcely  differ  from 
those  of  malachite-green  and  rosamine,  the  absorption  bands  being 
displaced  towards  the  red  end  of  the  spectrum  to  an  extent  approxi- 
mately such  as  is  usually  observed  with  any  more  or  less  considerable 
increase  in  the  molecular  weight.  A  further  consequence  of  the 
replacement  of  the  benzene  ring  by  an  acridine  nucleus  consists  in  a 
marked  diminution  in  the  "  permanency  "  of  the  spectral  bands,  this 
being  expressed  in  a  decrease  in  the  dyeing  properties  of  the  colouring 
matters.  In  the  case  of  acridylmalachite-green,  the  quinonoid  base 
was  obtained  in  the  pure  state. 

The  action  of  5-aldehydoacridine  (compare  Abstr.,  1911,  i,  688)  on 
dimethylaniline  in  presence  of  zinc  chloride  and  subsequent  treatment 
with  dilute  hydrochloric  acid,  followed  by  oxidation  of  any  leuco- 
compound  with  lead  dioxide,  yield  a  small  quantity  of  a  violet  colour- 
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ing  matter,  which  was  not  investigated  further,  and  dimethylaminophenyl- 
acridyhnethylenequinonodimethylimonium  chloride, 

which  is  a  green  colouring  matter  with  a  bronze  lustre,  dissolving 
slightly  in  water  and  readily  in  alcohol.  It  dyes  cotton  a  somewhat  bluer 
green  than  malachite-green,  whilst  wool  is  dyed  only  very  faintly  in 
neutral  solution,  but  more  strongly  in  presence  of  borax  or  ammonia. 
The  first  portions  of  wool  immersed  are  coloured  green  with  a  slight 
blue  tinge,  but  if  successive  portions  are  introduced  into  the  same 
bath,  the  colour  approaches  more  and  more  nearly  to  blue;  this  is  found 
to  be  a  result  of  the  presence  of  alkali. 

Tetramethyldiaminodiphenylacridylmethane    (leuco-base    of    acridyl- 

malachite  -  green),     N<S''^4>C-CH(C6H4-NMe2)2,     forms     yellow, 

6      4 

acicular  crystals,  m.  p.  171 — 172°,  insoluble  in  water,  but  readily 
soluble  in  acids  or  organic  solvents. 

The     quinonoid     base,      ^<^^>0'Q<^^^'^^^^'^^ ,      forms 

greenish-golden  plates. 

In  neutral  aqueous  solution  the  maximum  intensity  of  the  absorp- 
tion band  of  acridyl malachite-green  lies  at  X  =  642  /x/x,  whilst,  according 
to  Formanek,  that  for  malachite-green  is  at  X  =  618*5  /x/x;  the  displace- 
ment caused  by  the  substitution  of  an  acridine  nucleus  for  a  benzene 
ring  is  hence  23'5  /x/x. 

AcTidylpyronine,  ^<q'^>^'^<P^'^^^^^  obtained  by 

condensing  5-aldehydoacridine  with  wt-diethylaminophenol  in  presence 
of  sulphuric  acid,  dissolves  in  very  dilute  acids,  giving  a  violet-red 
colour,  changing  to  cherry-red  on  addition  of  concentrated  acid.  It 
dyes  silk  and  wool  reddish-violet,  and  cotton  blue  with  a  red  tinge,  no 
mordant  being  necessary.  The  absorption  bands  are  almost  identical 
in  aqueous  and  in  alcoholic  solution,  and  in  both  cases  little  change 
is  produced  by  acidification  with  nitric  acid  or  addition  of  potassium 
hydroxide ;  this  behaviour  is  characteristic  of  all  colouring  matters 
of  the  pyronine  series.  The  absorption  spectrum  of  acridine  lies  in 
the  ultra-violet,  close  to  the  visible  part  of  the  spectrum,  and  the 
introduction  of  the  pyronine  residue  results  in  the  displacement  of 
this  absorption  into  the  violet.  The  maximum  intensities  of  the 
absorption  bands  lie  at  580  /x/x  and  534*8  /x/x,  whilst  Biehringer 
(Abstr.,  1897,  i,  73)  found  for  tetra-ethylrosamine,  563*5  and 
527*5 /x/x;  the  displacements  caused  by  the  replacement  of  the  benzene 
ring  by  an  acridine  residue  are  hence  16*5  /x/x  and  7*3  /x/x.      T.  II.  P. 

^P  Relation  between  Constitution  and  Phototropy.  Maurizio 
^ABOA  and  F.  Bovini  {Atti  K.  Accad.  Lincei,  1911,  [v],  20,  ii, 
712—717.  Compare  Padoa  and  Graziani,  Abstr.,  1910,  i,  778  ;  Padoa 
and  Santi,  Abstr.,  1911,  i,  693,  1029).— The  phototropy  of  the  com- 
pounds described  in  the  present  paper  follows  the  regularities 
previously  discovered. 

^-Benzil-a-naphthylosazone^      Q^\{\^'1^^'Q^^^)^,     obtained     by 
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Purgotti's  method  (Abatr.,  1893,  i,  354),  forms  lemon-yellow  crystals, 
m.  p.  175°,  and  is  not  phototropic. 

P-Piperil-a-naphthylosazone,  C2(CgHgI02lCHj)2(*N'NH*CiQH7)2,  pre- 
pared by  MacN air's  method  (Abstr.,  1890, 1245),  crystallises  in  yellow 
needles,  m.  p.  189",  and  is  prototropic. 

^-Anisil-a-naphthylosazone,  C2(CgH4'OMe)2(IN*NH'CjoHy)2,  prepared 
like  the  preceding  compound,  crystallises  in  golden-yellow  needles, 
m.  p.  155°,  and  is  prototropic. 

Fiperoiialdehyde-a-naphthylhydrazone, 

ch2:02:c6H3-ch:n-nh-CioH^, 

crystallises  in  greenish-yellow  needles,  m.  p.  147°,  and  is  not 
phototropic. 

Salicylaldehyde  -  a  -  naphthylhydrazone,  HO'CgH^'CHIN'NH'CjoH^, 
forms  lustrous,  golden-yellow  needles,  m.  p.  134°,  and  is  not 
phototropic. 

Vanillin-a-naphthylhydrazone,  OMe'CgH8(OH)'CHIN'NH'CjoH7,  is 
an  unstable,  yellow,  crystalline  powder,  which  is  not  phototropic. 

p  -  Tolucddehyde  -  a  -  naphthylhydrazone,  CgH^Me'CHIN'NII'CjQH,., 
crystallises  in  greenish-yellow  needles,  m.  p.  152°,  and  is  not 
phototropic. 

^-Benzil-l  :  3  :  i-xylylosazone^  C2Ph2(*.N'NH'CgH3Me2)2,  is  an  orange- 
yellow,  crystalline  substance,  m.  p.  71 — 72°,  and  is  phototropic. 

Piperil-Y  :  3  :  4-xylylosazone,  C2(CgH3:02:CH2)2(:N-NH-C6H3Me2)2, 
forms  lemon-yellow  prisms,  m.  p.  187°,  and  is  phototropic. 

Anisil-i  :  3  :  i-xylylosazone,  C2(CgH3*OMe)2(*N*NH-C(.H3Me2)2,  is  an 
orange-yellow,  crystalline  substance,  m.  p.  75°,  and  is  phototropic. 

Cuminil-1  :  3  .  A-xylylosazone,  C2(CgH4Pr^)2(!N'NH'CgH3Me2)2,  is  a 
yellow,  crystalline  substance,  m.  p.  64 — 70°,  and  is  not  phototropic. 

R.  V.  S. 

Researches  on  Purines.  IV.  2-Oxypurine  and  2-Oxy-8- 
methylpurine.  Carl  O.  Johns  (/.  jBioL  Chem.,  1912,  11,  67—72).— 
6-Oxypurine  (hypoxan thine)  was  first  isolated  by  Scherer  in  1850,  and 
nearly  fifty  years  later  was  synthesised  by  Fischer.  8-Oxypurine  was 
prepared  by  Fischer  and  Ach.  2-Oxypuririe  was  prepared  by  Tafel 
and  Ach  from  guanine,  but  they  did  not  offer  any  proof  of  its 
structure.  In  the  present  research  it  was  prepared  from  5  : 6-di- 
amino-2-pyrimidone,  and  the  product  agrees  in  all  respects  with  that  of 
Tafel  and  Ach.  When  5  :  6-diamino-2-pyrimidone  is  heated  with 
formic  acid,  a  monoformyl  derivative  is  obtained ;  this  yields  a 
potassium  salt,  which  when  heated  gives  off  water,  and  changes  to  the 
potassium  salt  of  2-oxypurine  ;  2-oxypurine  crystallises  with  IHgO, 
and  does  not  lose  it  until  heated  to  120°.  The  picrate,  nitrate,  and 
hydrochloride  were  prepared. 

When  5  : 6-diamino-2-pyrimidone  is  boiled  with  acetic  anhydride 
it  forms  chiefly  a  monoacetyl  compound,  together  with  some  of  the 
diacetyl  compound.  When  the  potassium  salt  of  the  former  is  heated, 
it  yields  the  potassium  salt  of  2-oxy-S-methylpurine  ;  this  substance 
forms  a  picrate,  decomp.  250°,  and  a  nitrate,  decomp.  205°,  which 
may  be  used  for  its  identification.  W.  D.  H. 
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Preparation  and  Reactions  of  Azo-aoyl  Compounds. 
Robert  Stolle  [with  J.  Mampel,  J.  Holzapfel,  and  K.  C.  Leverkus] 
(Ber.,  1912,  45,  273— 289).— Azodlacyls  of  the  type  R-CO-NIN-CO-R 
(where  R  =  H,  Me,  CHEtg,  Ph,  CfiH^Cl,  and  a-CioH^)  have  been  pre- 
pared by  the  action  of  iodine  or  bromine  in  ethereal  solution  on  the 
mercury  or  silver  salts  of  symiAetrical  diacylhydrazides, 

R-CO-NH-NH-COR. 
The  azodiacyls  prepared  from  hydrazides  of  aromatic  acids  are  com- 
paratively stable,  whilst  those  derived  from  aliphatic  acids  are 
unstable,  and  could  only  be  obtained  in  ethereal  solution  or  in  an 
impure  condition  as  red  oils.  They  are  converted  by  reducing  agents, 
such  as  hydriodic  acid,  hydrogen  sulphide,  and  phenylhydrazine,  into 
the  original  hydrazides.  When  treated  with  water  they  yield  tri- 
acylhydrazides,  the  decomposition  taking  place  according  to  the 
following  scheme : 

2N2(CO-R)2  +  H2O  =  R-COaH  +  Ng  -t-  R-C0-NH-N(C0-R)2. 

It  is  supposed  that  the  first  stage  in  the  reaction  consists  in  the 
partial  hydrolysis  of  the  azodiacyl  to  the  compound  (I),  which  instantly 
decomposes,  thus  :  (I)  NHIN-CO-R  ->  H -}- Ng  + -CO-R  ;  this  is 
followed  by  addition  of  M  and  'OOR  to  a  second  molecule  of  the 
azodiacyl  with  the  formation  of  a  triacylhydrazide.  Evidence  in 
support  of  this  view  is  furnished  by  the  production  of  triacyl- 
hydrazides  by  the  reaction  of  azodibenzoyl  and  azodi-a-ethylbutyryl 
with  benzaldehyde : 

Ph-CHO  +  R-CO-NIN-CO-R    -^    R-CO-NBz-NH-CO-R, 
and  also  by  the  formation  of  benzoylhydrazobenzene.  NPhBz'NHPh, 
by  heating  azobenzene  with  benzaldehyde  for  fifteen  hours  at  110°. 

The    decomposition    of    the   azodiacyls    by  heat    has   not   yet    been 
thoroughly  investigated,  but  with  azodibenzoyl  and  azodi-a-naphthoyl 
the  decomposition  occurs  to  a  small  extent  as  follows  : 
C0R-N:N-C0-R  -^  COR-COR  +  Ng. 

Azodicarboxylimide  and  several  of  its  derivatives  of  the  formula 
(I)  below  (where  R  =  H,  Ph,  NHg,  NICHPh)  have  also  been  prepared 
by  the  action  of  iodine  in  ethereal  solution  on  the  silver  salts  of  the 
corresponding  hydrazo-compounds  (II);  they  are  decomposed  by  water 
as  follows : 

(I.)  (II.) 

^^N N"^ 

The   mercury  salt   of   s-dibenzoylhydrazide,   CPh'^^.Tj-  ^^^CPh, 

obtained  by  the  action  of  mercuric  chloride  on  the  hydrazide  and 
sodium  ethoxide  in  alcoholic  solution,  is  converted  by  bromine  in 
ethereal  solution  into  azodibenzoyl  (Stolle  and  Benrath,  Abstr.,  1900, 
i,  531 ;  1904,  i,  935).  When  heated  at  270°  in  an  atmosphere  of 
carbon  dioxide,  this  decomposes,  yielding  small  quantities  of  benzil 
and  2  :  5-diphenyl-l :  3  :  4-oxadiazole.  It  combines  with  benzaldehyde 
it  110°  to  form  tribenzoylhydrazide,  a  small  amount  of  the  above- 
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mentioned  oxadiazole  being  produced  simultaneously.  It  reacts  with 
aniline,  yielding  benzanilide  and  «-dibenzoylhydrazide,  thus : 

(1)  NBz:NBz  +  NH2Ph  =  NHPhBz  +  N2  +  2H 

(2)  2H  +  NBz:NBz  =  NHBz-NHBz, 

and  with  dimethylaniline  to  form  s-diljenzoylhydrazide,  the  dimethyl- 
aniline  being  oxidised  to  tetramethyldiphenylmethane  and  other 
products  not  yet  investigated. 

H-Bi-Y^-chlorobenzoi/Uiydrazide,  prepared  from  hydrazine  sulphate, 
;o-chlorobenzoyl  chloride,  and  aqueous  sodium  hydroxide,  crystallises 
in  felted  needles,  m.  p.  289°,  and  reacts  with  sodium  hydroxide  in 
aqueous  alcoholic  solution  to  form  the  sodium  salt, 

C6H4Cl-C(ONa):N-NH-CO-C6H4Cl, 
which  crystallises  in  lustrous,  pale  yellow  leaflets,  and  is  oxidised  by 
iodine  in  ethereal  solution  to  azodi-^-chlorohemoyl,  1^ ^{QO'C^fiX)^^ 
yellow  needles,  m.  p.  147°  (decomp.). 

?^-Di-a-naphihoylhydrazide,  prepared  in  a  similar  manner,  has  m.  p. 
260°  and  forms  a  silver  salt,  CioH7-C(OAg):N-NH-CO-CioH^.  which 
is  oxidised  to  azodi-a-naphtlwyly  N2(CO*CjqHi7)2.  This  crystallises  in 
orange-red  needles,  m.  p.  148°,  and  when  heated  at  140 — 150°  loses 
nitrogen,  yielding  di-anapkthyldiketone,  CioH,^*CO*CO*CjqH,j,,  m.  p. 
187°;  it  reacts  with  water  to  form  a-naphthoic  acid,  s-di-a-naphthoyl- 
hydrazide,  and  tri-a-naphthoylhydrazide,  CjqH7'CO*NH'N(CO'CjqHy)2, 
which  has  m.  p.  188°,  and  has  also  been  prepared  by  the  action  of 
o-naphthoyl  chloride  on  the  silver  salt  of  s-di-a-naphthoylhydrazide. 

The  sodium  salt  of  s-benzoylacetylhydrazide,  C9H[902N'2Na,  is 
converted  by  mercuric  chloride  in  alcoholic  solution  into  the  mercury 
salt,  C9H802N2Hg. 

Benzoylazoacetylj  NAcINBz,  obtained  in  an  impure  condition  as 
a  red  oil  by  the  interaction  of  iodine  and  the  preceding  mercury  salt  in 
ethereal  solution,  is  decomposed  by  water,  yielding  benzoic  acid, 
s-dibenzoylhydrazide,  and  dihenzoylacetylhydrazide,  NAcBz'NHBz, 
m.  p.  171°. 

2-Phenyl-5-niethyl-l  :  3  :  4:-oxadiazole,  CMe<^_^-v_^CPh,  prepared  by 

heating  s-benzoylacetylhydrazide  with  phosphoryl  chloride,  crystallises 
in  lustrous  plates,  m.  p.  67° ;  it  forms  with  silver  nitrate  an  additive 
compound  crystallising  in  lustrous  needles,  m.  p.  185°;  an  additive 
compound  with  mercuric  chloride  is  also  described. 

Dihenzoyldiacetylhydrazide,  NAcBz'NAcBz,  prepared  either  from 
acetyl  chloride  and  the  mercury  salt  of  s-dibenzoylhydrazide  or  from 
benzoyl  chloride  and  the  mercury  salt  of  «-diacetylhydrazide, 
crystallises  in  leaBets,  m.  p.  109°. 

s-Diformylhydrazide  yields  a  crystalline  silver  salt,  C2H202N2Ag2, 
which  explodes  when  heated,  and  a  mercury  salt, 

Azodiformyl^  N2(CHO)2,  prepared  from  the  preceding  mercury  salt, 
could  not  be  isolated  on  account  of  its  instability ;  its  ethereal 
solutions  have  a  raspberry -red  co  our. 

The  mercury  salt  of  s-diacetylhydrazide,  C4Hg02N2Hg,  prepared  from 
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the  hydr.izide,  sodium  ethoxide,  and  aqueous  mercuric  chloride,  reacts 
with  iodine  in  ethereal  solution  in  the  presence  of  magnesium  or 
barium  oxides,  yielding  azodiacetyl^  NAcINAc,  in  an  impure  condition 
as  a  dark  red  oil. 

8-Di-a-ethylhutyrylhydrazide,  N2H2(CO*CHEt2)2,  prepared  from  the 
corresponding  acid  chloride  and  hydrazine  hydrate  in  the  presence  of 
sodium  carbonate,  crystallises  in  white  needles,  m.  p.  230°. 

Azndi-a-ethylbutyrylj  N2(CO'CHEt2)2,  obtained  from  the  mercury 
salt,  Cj2H2202N2Hg,  of  the  preceding  compound  as  a  red  oil,  is 
decomposed  by  water  into  a-ethylbutyric  acid  and  tri-a-ethylbutyryl- 
hydrazide,  CHEt2-CO-NH-N(CO-CHEt2)2,  which  crystallises  in  colour- 
less prisms,  m.  p.  95°,  and  has  also  been  prepared  by  the  interaction  of 
a-ethylbutyryl  chloride  and  s-a-diethylbutyrylhydrazide  in  pyridine  solu- 
tion at  100°.  It  combines  with  benzaldehyde,  yielding  henzoyldi-a-ethyl- 
hutyrylhydrazide,  CHEt2-CO-NBz-]SrH-CO-CHEt2,  crystallising  in 
small  prisms,  m.  p.  123°.  The  latter  compound  may  also  be  prepared 
from  benzoyl  chloride  and  «-di-a-ethylbutyrylhydrazide  in  pyridine 
solution. 

Azodicarhoxylimide  [diketodihydro-l  :  3  :  i-triazole\   M        ^NH,  ob- 

tained  as  a  violet  oil  by  the  action  of  ethereal  iodine  on  the  silver  salt 
of  hydrazodicarboxylimide  in  the  presence  of  barium  and  magnesium 
oxides,  is  instantly  decomposed  by  water,  yielding  nitrogen,  carbon 
dioxide,  and  hydrazodicarboxylimide. 

Hydrazodicarboxylphenylimide  yields  the  silver  salts,  CgHgOgNgAg 
and  C3H302N3Ag2,  of  which  the  latter  is  converted  in  the  usual 
manner  into  azodicarboxylphenylimide.  This  forms  carmine-red  crystals 
(compare  Thieleand  Stange,  Abstr.,  1895,  i,  251),  gives  violet  solutions 
in  ether,    and    decomposes  when    heated    into    phenylcarbimide    and 

hydrazotetracarhoxyldiphenyldi-imide,     NPh<^         i       _^NPh,    which 

crystallises  from  glacial  acetic  acid  in  lustrous,  white  leaflets,  subliming 
in  needles  without  melting. 

Azodicarhoxylaminoimide    (azodicarhoxylhydrazide)    \\- amino -2  :  5- 

diketodihydro-l  :  3  :  i-triazole\    ''•^N'NHg,  prepared  from  the  silver 

salt  of  aminourazole  (Curtius  and  Heidenreich,  Abstr.,  1896,  i,  143), 
C2H202N4Ag2,  is  an  unstable,  violet  powder  ;  it  explodes  at  72°,  and  is 
slowly  converted  by  water  into  aminourazole. 

Azodicarhoxylhenzylidenehydrazide,      M        >>N'NICHPh,     obtained 

-IN  *00 

from  the  silver  salt  of  benzylideneaminourazole  (hydrazodicarboxyl- 
benzylidenehydrazide),  C9Hg02N4Ag2,  forms  carmine-red  crystals, 
which  become  colourless  when  heated  (at  135 — 138°),  owing  to  loss  of 
nitrogen  and   conversion  into  hydrazotetracarhoxyldihenzylidenedihydr- 

azide,  CHPh:N-N<^^'^*^^>N-N:CHPh,  m.  p.  285°. 

The  mercury  salts  of  ethyl  hydrazodicarboxylate  yields,  with  iodine 
in  ethereal  solution,  ethyl  azodicarboxylate  (Curtius  and  Heidenreich, 
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loc.  cit.)f  and,  when  heated  with  benzoyl  chloride  in  carbon  tetra- 
chloride solution  at  100°  forms  ethyl  dihenzoylhydrazodicarhoxylate, 
^20^20^6^2»  which  forms  white  crystals,  m.  p.  83°.  F.  B. 

Enzymic  Decomposition  of  Hydrogen  Peroxide.  II.  Percy 
Waentig  and  Otto  Steche  (^ei«sc/i.  ;?%sio^.  Chem.^  1912,76,  177 — 213. 
Compare  Abstr.,  1911,  i,  759). — The  behaviour  of  both  animal  and 
vegetable  extracts  in  decomposing  hydrogen  peroxide  is  very  similar, 
and  in  far  closer  agreement  with  Senter's  hsemase  than  is  generally 
stated.  This  is  illustrated  particularly  by  the  influence  of  hydrogen 
and  hydroxyl  ions  on  the  rate  of  reaction — any  shift  in  equilibrium 
from  that  prevailing  in  distilled  water,  free  from  carbon  dioxide, 
causes  a  retardation.  The  reaction  is,  however,  less  sensitive  when 
relatively  large  amounts  of  impurity  are  present  in  the  extracts  ;  this 
may  be  due  to  the  amphoteric  character  of  the  proteins  in  retaining 
acids  or  bases,  or  to  a  definite  protective  action  of  the  impurities 
analogous  to  that  of  the  so-called  "  protective  colloids."  This  insensi- 
tive character  is  specially  marked  in  catalase  solutions  prepared 
from  the  alcohol  precipitate  of  an  aqueous  extract  of  germinating 
barley. 

The  enzyme  extracts  behave  similarly  at  0°  and  at  30° ;  at  the  higher 
temperature  the  hydrogen  ion  has  less,  the  hydroxyl  ion  more,  influence 
on  the  rate  of  change.  The  influence  of  temperature  on  the  rate  is 
very  small.  The  course  of  change  does  not  quite  correspond  with  the 
simple  mass-action  law ;  the  value  of  K  falls  off  even  in  very  dilute 
hydrogen  peroxide  solutions  at  0°.  Dialysis  yields  weaker  extracts, 
but  with  these  a  more  constant  value  of  K  is  obtained.  The  amount 
of  enzyme  is  roughly  proportional  to  the  rate  of  change. 

Exposure  to  ultra-violet  light  weakens  the  enzyme  activity  ;  the 
effect  is  greater  in  alkaline  than  in  neutral  or  acid  solution. 

Complete  precipitation  of  the  enzyme  from  extracts  of  liver,  fat, 
barley,  etc.,  requires  an  alcohol  concentration  of  55%.  Animal 
extracts  show  a  decline  in  activity  when  the  concentration  of  hydrogen 
peroxide  exceeds  a  certain  point;  this  is  not  the  case  with  plant 
extracts. 

It  would  appear  that  the  active  substance  which  brings  about  the 
decomposition  of  hydrogen  peroxide  is  the  same  irrespective  of  origin. 

E.  F.  A. 

Preparation  of  Mercury  p-  A  m  inophenylarsinates.  Aktien- 
Gesellschaft  fur  Anilin-Fabrikation  (D.R.-P.  237787). — Mercury 
hydrogen  Tp-aminophenylarsinatej  [NH2*CgH4'AsO(OH)*0]2Hg,  a  colour- 
less powder,  sparingly  soluble  in  water,  is»prepared  by  stirring  together 
an  aqueous  paste  of  p-aminophenylarsinic  acid  (2  mols.)  and  mercuric 
oxide  (1  mol.).  The  basic  salt,  NH2-CgH4-AsO(OH)-0-Hg-OH,  is 
obtained  when  equimolecular  proportions  of  the  amino-acid  and 
mercuric  chloride  in  the  presence  of  alkali  (2  mols.)  are  employed. 

F.  M.  G.  M. 
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The     Autoxidation     of    Organic     Compounds.       Hermann 

Staudingee    {Verh.    Ges.    deut.     Naturforsch.     Aerzte,    1912,    ii,    [1], 

216 — 219). — The   autoxidation    of  compounds    containing    a   double 

linking   involves    the    formation    of    two   oxides,   one   of    which   is 

CPh  •  O 
symmetrical,  as  in  the  case  of  diphenylethylene,    i  ^    i ,  and  the  other 

CCl  ~v^ 

unsymmetrical,  as   with  trichloroethylene,  Att?i,-^0:0,    which    then 

CJExGl 

breaks  up  into  ^jj^^O  and  oxygen.     It  is  assumed  that  the  first 

product   is   always    the    un symmetrical  compound,  which  may   then 
undergo  rearrangement.  C.  H.  D. 

Action  of  the  Grignard  Reagent  on  Methylethylacraldehyde 
and  the  Preparation  of  Some  Diolejanes,  defines,  and 
Saturated  Secondary  Alcohols.  E.  Bjelouss  {£er.,  1912,  45, 
625—632.  Compare  Abstr.,  1910,  i,  70Q).—8-Met/wl-A^-octen-€-ol, 
CH2Me-CH:OMe-CH(OH)-CH2-CH2Me,  prepared  from  propyl  chloride 
and  methylethylacraldehyde,  is  a  colourless,  mobile,  strongly  smelling 
liquid,  m.  p.  79— 8I7IO  mm.,  Df  0-8468,  01^  1-4445.  The  acetate  is  a 
colourless,  mobile  liquid,  b.  p.  87—89714  mm.:  the  chloride  has  b.  p. 
59—62711  mm.  ^ 

y- Methyl- A^y-hexadieney  CHgMe-CHrCMe-CHICHg,  is  a  very  mobile, 
colourless  liquid,  b.  p.  101—103°,  Df  0*7407,  w^M-452. 

S  -  Methyl  -  Ay^  -  octadiene,  CH2Me-CH:CMe-CH:CH-CH2Me,  is  a 
colourless  liquid  of  characteristic  odour,  b.  p.  148—151°  Df  0*764. 
w'f  1-4628.  >     4  , 

y-Methylhexan-p-ol,  CH2Me-OH2-CHMe-CHMe-OH,  is  a  colourless, 
mobile  liquid  with  an  odour  of  peppermint,  b.  p.  79— 81°/52  mm., 
Df  0-822,  nf  1*4207;  the  acetate  is  a  pleasant  smelling  liquid,  b.  p 
84—87°  ;  the  chloride  has  b.  p.  53— 58°/36  mm. 

B-Methylheptan-y-ol,  CH2Me-CH2-CHMe-CH(OH)-CH2Me,  is  an 
agreeable  smelling  liquid,  b.  p.  98—99775  mm.,  Df  0-8268,  n^  1*4261 ; 
the  acetate  has  b.  p.  103—104775  mm.;  the  chloo-ide,  b.  p.  83—867 
79  mm.  ' 

S-Methyloctan-€-ol  is  a  colourless,    strongly   smelling  liquid,   b.    p 
74— 76°/9  mm.,  Df  0*8156,  wif  1-4262.  5      4,         f 

pe-Dimethyloctan-Ul,  CH2Me-CH,-CHMe-CH(OH)-CH,-CHMe2,  is 
similarly  a  colourless,  mobile  liquid,  b.  p.  102—104734  mm., 
D4  0-8125,  n^  1-4259;  the  phenylurethane  crystallises  in  bunches  of 
needles,  m.  p.  39 — 40°. 

^P^'^^^^^^y^'^'^'^^'^-^-ol    has    b.    p.    98—99711    mm.,    Df    0*8126, 
Wd  1-4295  ;  the  crystalline  phenylurethane  has  m.  p.  43—44°. 

yMethyl-Mexene,  CH2Me-CH2-CMe:CHMe,  prepared  by  elimina- 
U^  of  hydrogen  bromide  from  methylhexanyl  bromide,  is  an  exceed- 
i^^OL.  CII.  i. 
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ingly   volatile   liquid  of  pleasant   odour,   b.  p.  85—90°    Df  0-7301, 
n^  1-4132. 

h-Methyl-Ly-heptene  is  very  similar;  it  has  b.  p.  115—120°,  Df  07411, 
<1-4171. 

8-Methyl-A^-octene  has  a  penetrating  odour,  b.  p.  133 — 138°, 
Df  0-7388,  nf  1-4178. 

fie-Dimetkyl-A^-oclem  has  b.  p.  152—157°,  Df  0-746,  w*^M-4189. 

hS-Dimethyl^^-nonene  has  b.  p.  165—169°,  Df  0-753,  n':[f  1-4278. 

By  the  action  of  magnesium  phenyl  bromide  on  methylethyl- 
acraldehyde  an  alcohol  is  at  first  formed,  but  on  distillation  in  a 
vacuum  water  is  eliminated  and  a  hydrocarbon,  a-phenyl-j^-methyl- 
A'^-pentcidiene  (1),  obtained ;  this  is  a  yellow,  mobile,  strong  smelling 
liquid,  b.  p.  228— 231°/753  mm.,  Df  0-8986,  nj^  1-5257. 

a-Phenyl-P-methylpentane^  obtained  on  reducing  phenyl  methyl- 
pentenol,  is  a  colourless,  mobile,  pleasant  smelling  liquid,  b.  p. 
203—207°,  Df  0-8584,  <  1-4827. 

a-Naphthyl-ji-  methyl  -  A<*y  -  pentadiene  (?)  is  a  yellow  liquid  of 
characteristic  odour,  b.  p.  178— 181°/12  mm.,  Df  0-9801,  nfy'  1-5697. 

E.  F.  A. 

Compounds  -with  Triple  Linkings.  Wilhelm  Manchot  [with 
John  C.  Withers  and  Heinrich  Oltrogge]  (Aniialeiif  1912,  387, 
257 — 293). — Various  observers  have  described  additive  compounds  of 
acetylene  and  cuprous  chloride,  but  have  been  unable  to  show  that  their 
substances  are  initial  products  of  the  reaction.  The  authors,  using  a 
modified  form  of  the  apparatus  described  previously  (Abstr.,  1910,  i,  85), 
now  show  that  the  initial  product  is  the  white  substance^  CgHgjCuCl. 
On  account  of  its  solubility  and  of  the  secondary  reaction  which 
occurs  in  concentrated  solutions,  this  substance  cannot:,be  isolated  from 
aqueous  solutions;  it  is  obtained,  however,  by  working  in  absolute 
alcoholic  solution  at  0°.  At  0°  and  atmospheric  pressure,  experiments 
with  solutions  containing  0-034  gram-molecule  of  cuprous  chloride  per 
litre  and  varying  quantities  of  hydrochloric  acid  yield  the  following 
results.  With  0-61  gram-molecule  of  hydrochloric  acid  per  litre, 
a  clear,  colourless  solution  is  obtained,  and  22-44  litres  of  acetylene 
(per  1  gram  atom  of  copper)  are  absorbed.  With  greater  concentra- 
tions of  hydrochloric  acid,  the  absorption  of  acetylene  diminishes 
owing  to  the  concurrent  reaction:  CuCl4-HCl  =  CuCl,HCl.  When 
the  concentration  of  the  hydrochloric  acid  is  less  than  061  mol.  per 
litre,  the  absorption  of  acetylene  also  diminishes,  owing  to  the 
formation  of  a  dark  violet  substance,  C<,Cu2,CuCl,H20. 

When  the  concentration  of  the  cuprous  chloride  in  a  solution  of 
0  61  mol.  of  hydrochloric  acid  per  litre  is  increased,  the  absorption  of 
acetylene  diminishes,  owing  to  the  formation  of  a  sparingly  soluble  white 
substance,  2CuCI,C2H2 ;  thus :  2(CuCl,C2H2)^C2H2  +  2CuCl,C2H2.  For 
example,  the  absorption  of  acetylene  is  22*4  litres  (per  1  gram  atom  of 
copper)  when  the  concentration  of  the  cuprous  chloride  is  0-00561  mol. 
of  cuprous  chloride,  and  only  11-43  litres  when  the  concentration  is 
increased  to  0-5035  mol. 

In  its  ability  to  form  a  compound  of  the  type  2CuCl,C2H2,  acetylene 
differs  from  carbon  monoxide  and  ethylene,  and  resembles  nitric  oxide 
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which  can  form  a  compound  2FeS04,NO  (Abstr.,  1907,  ii,  93  ;  1908,  ii, 
375;  1910,  i,  85;  ii,  414,  956).  The  additive  capacity  of  acetylene 
towards  cuprous  chloride  also  differs  from  those  of  carbon  monoxide 
and  ethylene  in  the  following  respect.  The  latter  two  gases  only  form 
additive  compounds  in  the  presence  of  water,  ammonia,  or  organic 
bases ;  the  presence  of  alcohol  not  only  retards  the  addition,  but  causes 
decomposition  of  the  additive  compound  when  formed.  In  the  case  of 
acetylene  the  presence  of  water  is  unnecessary  for  the  formation  of  the 
additive  compound  CuCJjCgHg ;  the  additive  compound  is  formed,  as 
in  the  case  of  nitric  oxide  and  ferrous  chloride,  in  absolute  alcohol. 

Substituted  acetylenes,  such  as  phenylacetylene,  ^-anisylacetylene, 
methylenedioxyphenylacetylene,  behave  like  acetylene  itself  towards 
cuprous  chloride.  By  direct  addition  of  the  components,  colourless 
additive  compounds  of  the  type  Ci:l;CH,CuCl  are  obtained,  which  are 
converted  by  water  or  ammonia  into  coloured  copper  derivatives, 
CR:CCu.  Hence  the  equation  CE:CH  +  CuCl  =  CKiCOu  +  HCl 
expresses  only  the  initial  and  the  final  states ;  the  first  phase  of  the 
process,  that  is,  the  condition  for  the  subsequent  substitution,  is  the 
formation  of  an  additive  compound  of  the  two  components.  These 
experiments,  therefore,  support  the  views  on  processes  of  substitution 
recently  advanced  by  Werner  and  by  E.  Fischer. 

The  presence  of  the  group  ;CH  is  not  the  condition  for  the  forma- 
tion of  additive  compounds  of  acetylenes  and  metallic  salts,  because, 
although  many  substances  of  the  type  CK:CR'  do  not  form  additive 
compounds,  bromophenylacetylene,  iodophenylacetylene,  phenylpro- 
piolonitrile,  and  phenylpropiolamide  react  readily  with  cuprous- chloride 
to  form  such  substances. 

The  authors  are  of  opinion  that  the  degree  of  unsaturation  of 
substances  containing  a  triple  linking  varies  from  case  to  case  with 
the  nature  of  the  groups  attached  to  the  C:C  group.  Even  if  a 
group  E,  is  itself  unsaturated,  it  does  not  necessarily  increase  the 
unsaturation  of  the  whole  molecule  CRiCE,' ;  thus,  diphenyldiacetylene, 
di-/>-anisyldiacetylene,  and  bis-3  : 4-methylenedioxyphenyldiacebylene 
do  not  form  additive  compounds  with  cuprous  chloride. 

The  following  new  compounds  are  described  :  jo-Anisylacetylene 
forms  a  canary-yellow  copper  derivative,  OMe'CgH^'CiCCu,  and  a 
colourless  additive  compound^  OMe'CgH^'C.'CHjCuCi,  and  yields  by 
treatment  in  ether  with  sodium  and  subsequently  with  benzoyl 
chloride,  henzoyl-^-anisylacetylene,  OMe'CgH^'CiCBz,  m.  p.  81°,  which 
does  not  react  with  cuprous  chloride  and  forms  a  dibromide, 
OMe-CgH/CBr-CBrBz,  m.  p.  90°.     Di-^-cmisyldiacetylene, 

m.  p.  144  ,  white  needles,  is  obtained  almost  quantitatively  by  shaking 
the  copper  derivative  of  /)-anisylacetylene  with  alcoholic  ammonia 
and  oxygen  for  four  days.  Bis-Z  :  4:-methylenedioxyphenyldiacetyle7ie, 
^i8Hio^4>  ^'  P«  197°,  and  diphenyldiacetylene  are  prepared  in  a  similar 
manner.  C.  S. 

Derivatives  of  Acetylene.  Hugo  Noerdlinger  {Kleine  Mitt.  Chem. 
Fabrik.  Florsheim,  No.  37).— The  physical  constants  and  properties  of 
the  following  derivatives  of  acetylene  are  given  :  Heptinene  (?t-amyl- 
r  2 
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acetylene,  b.  p.  108—1107745  mm.,  26710  mm.,  m.  p.  below  -70°, 
D>»  0-7546,  D-""  0-7470.  Octinene  (n-hexylacetylene),  b.  p.  130—1327 
746  mm.,  3178  mm.,  m.  p.  below  -70°,  D^^  0-7680.  Noninene 
{ii-heptylacetyleiie\  b.  p.  160°/745  mm.,  51°/8  mm.,  m.  p.  -65°, 
D^'  0-7799.  Decinene  (n-octij/ acetylene),  b.  p.  181— 182°/745  mm., 
69— 70°/10  mm.,  m.  p.  -36°,  D^"^  0-7924.  Uiidecinene  {n-nonyl- 
acetyleiie),  b.  p.  202—2047745  mm.,  9178  mm.,  m.  p.  -33°, 
D^' 0-8024. 

All  these  compounds  are  colourless  liquids,  practically  insoluble  in 
water,  soluble  in  organic  solvents.  They  possess  a  high  refractive 
index,  and  a  characteristic  odour  which  is  particularly  marked  in  the 
cases  of  heptinene  and  undecinene.  With  ammoniacal  cuprous 
chloride  and  silver  nitrate  solutions,  they  yield  yellow  and  white 
precipitates  respectively.  When  dissolved  in  ether  and  treated  with 
sodium,  they  evolve  hydrogen  and  form  highly  reactive  sodium 
compounds.  H.  W. 

Density  and  Thermal  Expansion  of  Ethyl  Alcohol  and  its 
Mixtures  with  Water.  N.  S.  Osborne,  E.  C.  McKelvy,  and 
H.  W.  Bearce  (/.  Washington  Acad.  Set.,  1912,  2,  95— 98).— The 
densities  of  twelve  mixtures  of  ethyl  alcohol  and  water  were  determined 
at  10°,  ]5°,  20°,  25°,  30°,  35°,  and  40°  by  the  method  of  hydrostatic 
weighing.  For  each  mixture  the  constants  a,  p,  and  y  in  the  equation 
r)^  =  D250  +  a(<-25°)  +  ^(<-25°)"  +  y(i-25y,  and  these  values  are 
tabulated  together  with  D^^. 

The  values  of  a,  p,  and  y  for  each  integral  %  of  alcohol  between 
0  and  100  have  been  obtained  by  interpolation.  The  mean  of  fifteen 
determinations  of  the  density  of  the  purest  alcohol  at  25°  was  found 
to  be  0-78506.  H.  M.  D. 

Action  of  the  Chlorides  of  a-Alkyloxy-acids  on  Organo- 
metallic  Derivatives  of  Zinc.  Edmond  E.  Blaise  and  L.  Picard 
{Ann.  Chirn.  Phya.,  1912,  [viii],  25,  253— 276).— For  the  most  part 
a  resume  of  work  already  published  (Abstr.,  1911,  i,  175,  260).  The 
following  new  data  are  recorded  regarding  substances  obtained  in  the 
general  reaction. 

Ethyl  n-amyl  ether,  b.  p.  119 — 120°,  is  a  mobile,  pleasant  smelling 
liquid,  insoluble  in  water,  which  on  heating  with  hydriodic  acid  yields 
7i-amyl  iodide,  from  which  ?i-amyl  ether,  b.  p.  70°/12  mm.,  and  n-amyl 
alcohol  were  prepared.  The  phenylurethane  of  the  latter  has  m.  p. 
46°,  and  crystallises  in  tablets,  and  the  henzoate  boils  at  137 — 138°/ 
15  mm.  Etfioxymethyl  n-butyl  ketone,  OEfCHg-CO'C^Hg,  b.  p.  79°/ 
18  mm.,  is  a  pleabant-smelling  liquid  ;  the  oxime,  h.  p.  125°/17  mm.,  is  a 
colourless  liquid  ;  the  semicarbazone,  m.  p.  99°,  forms  brilliant,  colourless 
spangles. 

Condensation  of  ethoxyacetyl  chloride  with  zinc  isoannyl  iodide 
furnished  ethyl  isohexyl  ether,  OEfCHg'CHgPr^,  b.  p.  68°/67  mm., 
or  137°/760  mm.,  and  ethoxymethylhexanone  (Sommelet,  Abstr., 
1907,  i,  107). 

i^-Tolylethoxymethylethylcarhinol,  OH-CEt(CH2-OEt)-CgH4Me,  b.  p. 
130°/9  mm.,  obtained   by  the  action  of  magnesium  ethyl  bromide  on 
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jo-tolylethoxy methyl  ketone  already  described  (Abstr.,  1911,  i,  175), 
gives  by  the  application  of  Sommelet's  method  {loc.  cit.),  /S-ip-tolyl- 
butaldehyde,  CfiH^Me-CHEt-CHO,  b.  p.  10478  mm.  The  latter 
furnishes  an  azine,  m.  p.  63°  (decomp.),  a  semicarbazone,  T^-nitrophenyl- 
hydrazone^  m.  p.  104°,  and  an  oximey  m.  p.  70°,  all  of  which  are 
crystalline.  T.  A.  H. 

Action  of  Alkyloxides  on  Esters  of  Inorganic  Acids. 
I.  L.  R-ABTSEViTSCH-ZuBKOvsKY  (J.  Russ.  PJiys.  Chem.  Soc,  1911,  44, 
151 — 154). — Methyl  sulphate  reacts  with  magnesium  methoxide  accord- 
ing to  the  equation:  2Me2S04  + Mg(OMe)2  =  2Me20  +  Mg(S04Me)2, 
and  with  sodium  isobutoxide  according  to  : 

MogSO^  +  CHMeg-CHg-ONa  =  NaMeSO^  +  CHMeg-CHg-OMe. 
Magnesium  methoxide  and  methyl  phosphate  yield  methyl  ether,  and 
magnesium  dimethyl  phosphate:  P0(0Me)3  +  Mg(0Me)2  =  2Me20 + 
Mg[0'PO(OMe)2]2 ;  so  that  when  alkyloxides  react  with  alkyl  salts  of 
polybasic  inorganic  acids,  only  one  of  the  alkyloxy-groups  of  the  salt  is 
replaced  by  the  metal  of  the  alkyloxide.  T.  H.  P. 

Preparation  of  Aminoethyl  Alcohol  from  Egg  Lecithin. 
Georg  Trier  (Zeitsch.  physiol.  Ghem.,  1912,  76,  496 — 498.  Compare 
Abstr.,  1911,  i,  771). — /S-Aminoethyl  alcohol  is  obtained  as  a  product 
of  the  hydrolysis  of  egg  lecithin  by  dilute  sulphuric  acid  in  not 
inconsiderable  quantity,  and  identified  by  means  of  the  aurichloride. 

E.  F.  A. 

Should  the  Term  Protagon  be  Retained  ?  Waldemar  Koch 
(Proc.  Amer.  Soc.  Biol.  C hem. ,  1911,  xl ;  /.  Biol.  Ghem.^  11). — The 
term  protagon  has  no  longer  any  chemical  significance ;  the  substance 
so  described  contains  at  least  three  materials,  namely,  a  phosphatide, 
which  contains  choline,  a  cerebroside,  and  a  combination  of  a  choline- 
free  phosphatide  and  a  cerebroside  to  which  an  ethereal  sulphuric  acid 
group  is  attached.  W.  D.  H. 

New  Compounds  of  Samarium  and  Neodymium.  Charles 
James,  F.  M.  Hoben,  and  C.  H.  Robinson  (J.  Amer.  Ghem.  Soc,  1912, 
34,  276—281  ;  Ghem.  News,  1912,  105,  121— 122).— In  the  course  of 
a  search  for  salts  which  might  be  of  value  for  fractionally  separating 
the  rare  earths,  the  following  compounds  were  prepared  and  are  described. 

Samarium  ethyl sulphonate,  (C2H5'S03)gSa2,6H20,  inethylsulphonatey 
(CH3*S03)gSa2,7H20,  propyl sulphonate,  (C3H.7'S03)gSa2,9H20,  isobutyl- 
sulphonate,  (C4Hg*S03)gSi2,7H20,  camphor sulphonate, 

(C,oH,50-S03)gSa2,10H20, 
methanetrisulphonate,      [CH  (lS03)3]2Sa2,16H20,      va-xyleneA'Sulphonate^ 
(CgH3Me2-S03)6Sa2,7H2(),    glycoUate,    (OH*CH2-C02)gSa2,    cacodylate, 
(Me2As02)6Sa2, 1 6U2O,      ethanedisulphonate,       [C2H4(IS03)2]3Sa2,4H20, 
ethylgly collate,  (OEfCH2-C02)2Sa2,l8H20,  citraconate, 

(C5HA)B.Sa2,12H20, 
sulphoacetate,  (C2H205S)3Sa2,and  hydroxyethanesulphonate.    Neodymium 
methylsulphonate,  (CH3-S03)(jNd2,7H20,  ethylsulphonate, 
(C2H5-S03)gNd2,6H20, 
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j)ropylsulphonate,  {C^'H.^-SO^)(^l!Jd^,^'Hfi,  i^ohuiyhulphonate^ 

(C,Hp-S03)eNd„8H20, 
ethayiedtsulphonale,  [C^y^i{^0^)2]i'i^(^2>  1  OHgO,  methanetrisulphonatef 

"   [CH(SO,)j2Nd2.UH20, 
camphorsulphonate,   {C^qH^^0'S0^)^N6^,  1 7H2O,    m-xyUm-i-sulphonate, 
(CgHgMe2'SOg)QNd2,2H20,  m-sulphohenzoate, 

(C,H,0,S)«Nd2,9H20, 
quinate,  [0^n^{Ol^)^'QO2\^A2,\mf),  anisate,   {OUe-O^B^^'^^O^)^!^^^, 
oxanilate,     (NHPlrCO-C02)fiNd2,5H20,     cacodylcUe,     (Me2Ab02)eNd2, 
and  hydroxyethaneaulphonate,  E.  G. 

Reduction  of  Higher  Unsaturated  Aliphatic  Acids  to 
Saturated  Acids  by  the  Action  of  Zinc  and  Water  on 
their  Halogen  Derivatives ;  Grignard  Reaction  Applied  to 
the  Latter.  Sergius  Fokin  (/.  Russ.  Phys.  Chem,  Soc,  1912,  44, 
155 — 165). — Experiments  with  oleic,  elaidic,  erucic,  undecenoic, 
ricinoleic,  linoleic,  and  linolenic  acids  show  that  by  addition  of 
hydrogen  bromide  to  these  acids  and  treatment  of  the  monobromo- 
saturated  acids  thus  obtained  with  zinc  and  water  in  a  sealed  tube, 
the  corresponding  saturated  aliphatic  acids  themselves  are  obtained  ; 
for  example,  (Cj^H3^Br-C02)2Zn  +  2Zn  +  H2O  =  {C^^Yi  ^^-00^)^11  + 
(ZnBrg  4-  ZnH)2.  Unsaturated  hydroxy-acids  may  be  converted  into 
saturated  hydroxy-acids  in  a  similar  manner.  With  monochloro- 
derivatives  of  saturated  aliphatic  acids,  the  reaction  with  zinc  and 
water  proceeds  partly  in  tho  direction  indicated  by  the  above  equation, 
but  about  one-third  of  the  acid  formed  consists  of  the  original 
unsaturated  acid,  from  which  the  chloro- derivative  of  the  saturated 
acid  was  obtained.  As  stated  by  Lewkowitsch  ("  Oils,  Fats,  and 
Waxes  "),  neither  dichloro-  nor  dibromo-stearic  acid  gives  the  non- 
substituted  stearic  acid  when  heated  with  various  metals  in  presence 
or  absence  of  water  or  an  organic  solvent. 

The  following  temperatures  are  those  at  which  fused  mixtures  of 
oleic  and  stearic  acid  solidify:  10%  stearic  acid  (90%  oleic),  29-5°; 
20%,  40-2°;  30%,  47-7°;  40%,  52-9°;  50%,  56-8°;  60%,  59-8°; 
70%,  62-3°;  80%,  645° ;  90%,  66-3°,  and  pure  stearic  acid,  68-0°. 

T.  H.  P. 

An   Anomaly  in  the   Reduction    of    Ethyl    Acetoacetate. 
Julius   Tafel    [with   Franz    Andre]   {Ber.,    1912,    45,    437—452. 
Compare  Tafel  and  Hahl,  Abstr.,  19u7,  i,  765;  Tafel  and  Jiirgens, 
Abstr.,   1909,  i,  545). — The   electrolytic  reduction  of    derivatives  ofj 
acetoacetic  esters  has  been  interpreted  to  take  place  according  to  the 
scheme:    CH3-CO-CHR-C02Et   — >    CH8-CH2-CHR-OH3.      Whilst,] 
however,  the  range  of  the  b.  p.  of  the  products  obtained   points  toj 
their  uniformity,  the  actual  b.  p.'s  do  not  in  all  cases  agree  with  those 
recorded    for   the    expected   hydrocarbons,    and    in   the   cases    where 
R  =  Et,  nPr,  or  wC^Hg,  lie  close  to  those  of  the  isomeric  normal  hydro- 
carbons ;  similarly,  Tafel  and  Jiirgens  (loc.  cit.)  found  for  the  reduction- 
product  of  ethyl  taobutylacetoacetate  a  b.  p.  7°  higher  than  that  given 
by  Clarke  (Abstr.,  1908,  i,  593)  for  ^8-dimethylhexane.     The  present 
work  was  undertaken  with  the  object  of  explaining  these  differences, 
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and  has  led  to  the  conclusion  that  the  methyl  group  formed  in 
the  complete  reduction  of  derivatives  of  acetoacetic  esters  is  transposed 
and  occurs,  not  as  a  side-chain,  but  as  part  of  the  main  chain. 

The  reduction  of  ethyl  isobutylacetoacetate,  whether  with  lead  or 
cadmium  electrodes,  gave  results  precisely  similar  to  those  obtained  by 
Tafel  and  Jiirgens  {loc.  cit.)  The  product,  which  is  now  regarded  as 
/5-methylheptane  or  y-methylheptane  (instead  of  /3S-dimethylhexane), 
appears  to  undergo  slight  decomposition  when  shaken  with  concentrated 
sulphuric  acid  according  to  the  method  previously  used  for  its 
purification. 

By  the  reduction  of  ethyl  sec. -butylacetoacetate  with  lead  electrodes, 
a  hydrocarbon,  b.  p.  117*8 — 118*2°/746  mm.,  was  obtained.  This  is 
regarded  as  y-methylheptane  or,  possibly,  a  mixture  of  8-methylheptane 
and  y-ethylhexane. 

Methyl  methyl propylacetoacetate,  reduced  at  a  cadmium  electrode, 
yielded  an  octane  of  b.  p.  116'1 — 118-2°/752  mm.  This  is  probably 
8-methylheptane,  possibly  y-methylheptane  or  y-ethylhexane,  or  a 
mixture  of  the  latter  with  8-methylheptane. 

Methyl  methyk'sopropylacetoacetate  when  similarly  reduced  gave 
an  octane  of  b.  p.  110 — 118°/756  mm.,  which  is  presumably  a  mixture 
of  hydrocarbons. 

By  the  reduction  of  ethyl  zsopropylacetoacetate,  a  heptane  of  b.  p. 
91 — 92*6°/747  mm.,  probably  slightly  impure  /3-methylhexane,  or 
possibly  y-methylhexane,  was  obtained. 

Ethyl  ethylacetoacetate  when  reduced  at  cadmium  or  lead  electrodes 
yielded  a  hydrocarbon  which,  after  purification  by  means  of  con- 
centrated sulphuric  acid,  had  b.  p.  68'2 — 69*l°/742  mm.  This  was 
unaffected  by  cold  potassium  permanganate,  thereby  differing  from 
y-methylheptane,  which,  according  to  Zelinsky  and  Zelikoff,  is  rapidly 
oxidised  by  this  reagent — a  statement,  however,  which  the  authors 
could  not  confirm  experimentally. 

An  explanation  of  certain  of  these  reactions  may  be  found  in  the 
hypothesis  that  a  tetramethylene  ring  is  formed  as  an  intermediate 
step  in  the  reduction,  and  then  broken  in  the  manner  indicated  by  the 
scheme : 

4CH3  4     3  ICH3 

3  CO  C-C  4CH,  . 

2CHR  C— C-R        "^      3CW 

ICOgEt  ^      ^  2CH2R 

To  explain  the  formation  of  y-methyl  derivatives  from  ethyl  iso- 
butyl-  and  tsopropyl-acetoacetates,  it  is  necessary  to  assume  that  the 
carbon  atom  of  the  carbethoxy -group  of  the  ester  becomes  detached 
from  the  a-carbon  atom  (*)  and  attached  to  a  terminal  C-atom  of  the 
alkyl  group  : 


CHg-CO-CH — CH-CHg  CH3-CH2-CH2-CH-CH2-CH8 

COoEtCH,  "^ 


•CHH 
CH3 

This  leads  to  the  same  result  as  the  above  hypothesis  in  the  cases  of 
w-alkyl  derivatives  of  ethyl  acetoacetate  and  of  ethyl  diethylaceto- 
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acetate.  In  the  cases  of  sec-butyl,  methylpropyl,  and  methylisopropyl 
derivatives,  however,  two  products  might  be  expected,  whilst  only  one 
has  been  obtained,  possibly  owing  to  the  proximity  of  their  respective 
b.  p.'s.  On  the  whole,  the  second  hypothesis  explains  the  fact  better 
than  the  first,  but  is  advanced  with  caution  on  account  of  the  difficulty 
of  interpreting  the  mechanism  involved. 

A  third  possibility  lies  in  the  assumption  of  a  new  formulation  for 
the  substitution  products  of  ethyl  acetoacetate  as  shown  in  the  following 
scheme : 

CH.-CO  CH„-CO  CHo-CO 

I  I  I 

CH  CH  CRi 

|>0  |>0  |>0 

H-C-OEt  R-C-OEt  R-C-OEt 

Possibly  in  ethyl  acetoacetate  this  form  may  be  in  equilibrium  with 
the  forms  generally  assumed,  and  may  also  be  the  form  mainly 
attacked  during  alkylation.  According  to  this  hypothesis,  the  same 
hydrocarbons  should  be  obtained  from  monoalkyl  derivatives  of  ethyl 
acetoacetate  and  from  ethyl  diethylacetoacetate  as  would  be  expected 
from  the  first  hypothesis  (see  above).  Ethyl  methylpropylacetoacetate 
(from  ethyl  methylacetoacetate)  should  yield  y-ethylhexane,  whilst 
ethyl  methyltsopropylacetoacetate  (from  ethyl  methylacetoacetate)  an( 
ethyl  methylbenzylacetoacetate  (from  ethyl  benzylacetoacetate)  should] 
yield  /?  -  methyl  -  y  -  ethylpentane  and  a  -  phenyl  -  y  -  methylpentanc 
respectively.  H.  W. 

A  New  Salt  of  ^-Hydroxybutyric  Acid.  Phillip  A.  Shaffei 
(Proc.  Amer.  Soc.  Biol.  Chem.,  1911,  xi;  J.  Biol.  Chem.^  11). — H 
equivalent  parts  of  zinc  and  calcium  ^-hydroxy butyrates  (made  b] 
treating  the  free  acid  with  zinc  and  calcium  carbonate  respectively) 
are  poured  together,  a  double  salt,  7inOB,{QjJ1^0^^^  is  formed,  which  oi 
the  addition  to  the  warmed  solution  of  an  equal  volume  of  alcoholj 
crystallises  out  in  needles  or  long,  narrow  plates.  It  is  useful  for  th« 
purification  of  the  acid,  which  may  be  obtained  from  the  double  sail 
by  removing  the  zinc  with  hydrogen  sulphide,  and  the  calcium  with^ 
oxalic  acid ;  or  a  solution  of  the  salt  acidified  with  sulphuric  acid  and 
dehydrated  by  plaster  or  anhydrous  sodium  sulphate  may  be  extracted 
with  dry  ether.  The  salt  prepared  from  the  Z-acid  has  a  specific 
rotation,  [a]f?=  -  15-1°  (5%  solution).  W.  D.  H. 

Syntheses  by  means  of  Mixed  Organo-metallic  Derivatives. 
Mixed  cyc/o Acetals.  Edmond  E.  Blaise  {Compt.  rend.,  1912,  164, 
596—598.  Compare  Abstr.,  1911,  i,  175,  260).— The  action  of  organo- 
zinc  halides  on  acid  chlorides  of  the  type  C0C1*CHR*0*C0*R  is 
abnormal,  and  leads  to  the  production  of  cyclic  compounds  which  the 
author  proposes  to  term  c^c/oacetals.  An  intermediate  compound  is 
probably  decomposed  in  the  following  manner : 

Znl-O-CRg-O-CHR-COCl  =  ZnlCl  +  CHR<^_q'_^CR2. 

The  following  new  substances  have  been  prepared  ;  their  use  in  the 
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synthesis  of  aldehydes,  a-ketonic  acids,  and  a-halogen  ketones  will  be 
described  in  a  subsequent  communication. 

CHMe<^.Q^CMePr-,  b.  p.  90722  mm. 

CMe2<^Q.^CMeEt,  b.  p.  64°/13  mm. 

CH2Me-[CH2]2-CH<^Q.^CMeEt,  b.  p.  103712  mm. 

CH2Me-[CH2]3-CH<£^'^>CMeEt,  b.  p.  115712  mm. 

Acetylsalicoyl  chloride  gives  the  compound,  CgH4<^__^_^CMeEt, 
whilst  acetyl  jo-hydroxy benzoyl  chloride  behaves  normally. 

W.  0.  w. 

Formation  of  Cork.  Simon  Zeisel  {J.  pr.  Chem.^  1912,  [ii], 
85,  226— 230).— Polemical  with  Schmidt  (this  vol.,  i,  72).         F.  B. 

Oxidation  Products  of  Sebacic  Acid.  Eyvind  Bodtker 
(/.  pr.  Chem.,  1912,  [ii],  85,  221— 225).— Succinic,  glutaric,  and 
adipic  acids,  together  with  a  small  quantity  of  y-heptanone-ai;- 
dicarboxylic  acid  (Tonnies,  Abstr.,  1879,  915),  are  the  only  products 
formed  when  sebacic  acid  is  boiled  with  concentrated  nitric  acid  until 
it  completely  disappears.  For  details  of  the  separation  of  the  acids, 
the  original  should  be  consulted.  F.  B. 

Dissociation  of  Tartrates,  Malates,  and  Camphorates  of 
Amines  as  Revealed  by  their  Rotatory  Power.  Jules  Minguin 
{Ann.  Chim.  Phys.,  1912,  [viii],  25,  145— 159).— The  work  on 
tartrates  has  been  published  already,  and  the  general  conclusions  then 
drawn  apply  to  the  other  salts  now  dealt  with  (Minguin  and 
Wohlgemuth,  Abstr.,  1909,  i,  11).  The  malates  and  camphorates  of 
the  aliphatic  amines  exist  undissociated  in  solution,  but  in  the  case  of 
the  aromatic  amines  neutral  malates  are  not  formed  and  the  hydrogen 
malates  are  dissociated  in  solution.  Camphorates  of  the  aromatic 
amines  do  not  exist  in  solution.  The  hydrogen  malates  of  aniline  and 
of  diethylaniline  melt  at  132"  and  67°  respectively.  T.  A.  H. 

Lactonisation  of  a-Ketonic  Esters.  Ethyl  Pyruvate.  Henri 
Gault  {Gompt.  rend.,  1912,  154,  439—441.  Compare  Abstr.,  1911, 
i,709  j  de  Jong,  Abstr.,  1904,  i,  550). — When  the  lactonisation  of  ethyl 
pyruvate  is  effected  by  saturating  the  ester  with  hydrogen  chloride  in 
the  cold,  the  ethyl  a-keto-y-valerolactone-y-carboxylate  first  formed 
undergoes  further  change,  and  a  neutral  substance,  b.  p.  176 — 1777 
13  mm.,   is  obtained;  this  is  probably  the  ethyl  ether  of  the  enolic 

form  of  the  above  ketone,  C02Et'CMe<^         i  ,  and  appears  to  be 

Cxl.C'OEt 
identical  with   the  compound  prepared  by  Genvresse   (Abstr.,  1893, 
i,  552),  which  he  supposed  to  be  ethyl  a-keto-A/^-butene-ay-dicarboxylate. 
It  unites  with   hydrazine  (2  mols.)  to  form  a  compound,  m.  p.  180° 
(decomp.),  the  constitution  of  which  has  not  yet  been  elucidated. 

w.  o.  w. 
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Oitrophosphate  Solutions.  Antonio  Quartarolt  {Atti  R.  Accad. 
Lincei,  1912,  [v],  21,  i,  130— 135).—- The  author  criticises  the  work  of 
Pratolongo  (Abstr.,  1911,  ii,  865)  on  this  subject.  The  supposed 
solutions  of  dianimonium  citrate  used  by  that  author  are  shown  to 
have  contained  a  mixture  of  difimmonium  and  triammonium  citrates 
with  an  excess  of  the  latter.  The  differences  between  the  cryoscopic 
depressions  observed  by  Pratolongo  and  the  calculated  values  are  not 
due  to  hydrolysis,  because  they  would  require,  for  instance,  that  not 
only  the  diammonium  citrate,  but  also  three-quarters  of  the  mon- 
ammonium  citrate  present  should  suffer  hydrolysis.  The  present 
author's  calculations  (from  the  dissociation  constants  of  ammonium 
hydroxide  and  citric  acid)  show  that  even  triammonium  citrate  can  be 
but  little  hydrolysed.  The  abnormal  values  obtained  for  i  in  the  case 
of  the  ammonium  citrates  are  therefore  due,  not  to  hydrolysis,  but  to 
electrolytic  dissociation.  It  is  further  shown  that  the  cryoscopic  data 
do,  in  fact,  support  the  hypothesis  of  the  formation  of  complex  salts, 
and  exclude  the  possibility  of  the  occurrence  of  double  decomposition. 

The  paper  records  cryoscopic  measurements  for  various  solutions  of 
citric  acid,  monoammonium  citrate,  triammonium  citrate  (and  four 
intermediate  solutions  between  the  two  last  named),  monopotassium 
citrate,  dipotassium  citrate,  tripotassium  citrate,  monoammonium 
phosphate,  diammonium  phosphate,  triammonium  phosphate,  tri- 
ammonium citrate  -f  calcium  hydrogen  phosphate,  and  triammonium 
citrate  -f  barium  hydrogen  phosphate.  R,  V.  S. 

The  Synthetic  Application  of  Ethyl  Methanetricarboxylate. 
PiOLAND  ScHOLL  (Verli.  Ge.s.  deut.  Naiurforsch.  Aerzte,  1912,  ii,  [1], 
213 — 214). — The  usual  ethyl  acetoacetate  and  ethyl  malonate 
syntheses  may  be  performed  with  ethyl  methanetricarboxylate  if 
alcohol  is  excluded.  The  reaction  takes  place  at  or  above  100°,  and  a 
pure  product  is  obtained.  Ethyl  methanetetracarhoxylate,  prepared 
from  ethyl  sodiomethanetricarboxylate  and  ethyl  chloroform  ate,  is  a 
stable  compound,  b.  p.  above  290°  undecomposed,  and  yielding  malonic 
acid  with  dilute  sulphuric  acid.  C.  H.  D. 

New  Method  for  the  Catalytic  Preparation  of  Aldehydes 
ft*om  Acids.  Paul  Sabatier  and  Alphonse  Mailhe  {Compt.  rend., 
1912,  154,  561—564.  Compare  this  vol.,  i,  156,  157).— The  reduction 
of  aliphatic  acids  by  means  of  formic  acid  furnishes  a  convenient 
method  for  preparing  the  corresponding  aldehydes  with  satisfactory 
yields.  The  vapour  of  the  acid,  mixed  with  excess  of  formic  acid,  is 
passed  over  titanium  oxide  at  250 — 300°.  Under  these  conditions,  no 
ketone  is  formed,  but  the  formic  acid  decomposes  into  carbon  monoxide 
and  water,  thus  effecting  reduction  of  the  acid.  The  following  acids 
readily  give  aldehydes,  the  numbers  indicating  the  yield  in  percentages : 
acetic  50,  phenylacetic  75,  propionic  40,  butyric  55,  i^obutyric  65, 
isovaleric  75,  y-methylvaleric  80,  octoic  95,  and  nonoic  acid  85%.  In 
the  last  case,  a  small  amount  of  the  corresponding  ketone,  pelargone, 
is  also  formed.     Crotonic  acid  gives  the  aldehyde. 

When  thoria  is  substituted  for  titanium  oxide,  the  yields  of  aldehyde 
are  lower.  W.  O.  W. 
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i™Alfalfone,  a  Ketone  of  the  Formula  C21H42O,  obtained  from 
Alfalfa.  ^  Alfalfa  Investigation.  II.  C.  A.  Jacobson  (J.  Amer. 
Chem.  Soc,  1912,  34,  300— 302).— In  an  earlier  paper  (this  vol., 
ii,  80)  it  was  shown  that  myristone  is  present  in  alfalfa  meal.  Another 
ketone,  CgiH^gO,  m.  p.  88*5 — 88-8°,  has  nowbecD  isolated  in  the  form  of 
a  white,  amorphous  powder,  and  has  been  termed  alfalfone.  On 
reducing  this  ketone  with  sodium  and  alcohol,  the  corresponding 
carbinol,  CgjH^g'OH,  m.  p.  86*3 — 86*5°,  is  produced  as  a  white, 
amorphous  powder.  E.  G. 

New  Anhydrides  of  Dextrose  and  Glucosides.  Emil  Fischer 
and  Kakl  Zach  (Ber.,  1912,  45,  456 — 465). — By  the  action  of  barium 
hydroxide  on  triacetylmethylglucoside  bromohydrin  (Fischer  and 
Armstrong,  Abstr.,  1902,  i,  263),  the  authors  have  isolated  a  substance, 
C^HjgOg,  which  they  provisionally  name  anhydromethylglucoside.  It 
forms  a  crystalline  hydrate,  and  is  not  converted  into  sugar  by  emulsin. 
Warm  dilute  acids  convert  it  into  anhydrodextrose,  CqK-j^qO^,  which 
strongly  resembles  the  hexoses,  differing  from  them,  however,  in 
its  much  greater  ability  to  restore  the  colour  to  Schiff's  reagent.  It 
yields  a  hydrazone  and  an  osazone. 

The  transformation  of  acetyldibromodextrose  into  triacetyldextrose 
bromohydrin  and  into  triacetylmentholglucoside  bromohydrin  is  also 
described  together  with  the  formation  of  anhydromentholglucoside  from 
the  latter  substance. 

Anhydromethylglucoside  was  prepared  by  warming  triacetylmethyl- 
glucoside bromohydrin  with  barium  hydroxide  in  aqueous  alcoholic 
solution.  After  filtration  and  evaporation,  the  residue  was  distilled 
under  a  pressure  of  0*2 — 0*3  mm.,  when  the  anhydride  passed  over 
between  160°  and  165°  (temp  of  bath)  as  a  colourless  syrup.  In  aqueous 
solution  it  had  [a]^  -  136*95°.  Under  suitable  conditions  it  formed  a 
hydrate  which  was  not  obtained  free  from  syrup.  At  5 6°/ 12  mm.  it 
still  retained  water.  When  dried  over  phosphoric  oxide  at 
100°/ 12  mm.,  it  melted,  lost  all  its  water,  and  left  a  residue  of 
anhydromethylglucoside. 

Anhydrodextrose  was  formed  by  hydrolysing  anhydromethyl- 
glucoside with  4*5%  sulphuric  acid.  It  crystallised  in  long  needles, 
m.  p.  118°  (corr.)  after  slight  softening.  In  aqueous  solution  it  had 
[a]p  +  53-89°.  It  dissolved  readily  in  water  and  alcohol,  with  difficulty 
in  ethyl  acetate. 

Anbydrodextrosephenylhydrazone  was  best  prepared  by  mixing 
anhydrodextrose  with  pure  phenylhydrazine.  The  solid  mass  obtained 
by  gently  warming  the  mixture  was  washed  with  ether  and  crystal- 
lised from  water,  from  which  the  phenylhydrazone  separated  in  faintly 
yellow  leaflets,  m.  p.  157 — 158°  (corr.). 

Anhydrodextrosephenylosazone,  prepared  in  the  same  manner  as 
dextrosephenylosazone,  crystallised  in  slender  needles.  It  darkened 
when  heated,  and  had  m.  p.  about  180°  (corr.  decomp.). 

Triacetylmenthol  -  d  -  glucoside  bromohydrin  was  formed  when 
ethereal  solutions  of  acetyldibromodextrose  and  menthol  were  shaken 
with  silver  carbonate.  It  separated  from  alcohol  in  long  needles, 
m.  p.  140°  (corr.),  and  had  [a]b°  -49-62°  in  chloroform  solution.  Treat- 
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ment  with  sodium  hydroxide  in  alcoholic  solution  transformed  it  into 
anhydromentholglucoside,  m.  p.  IIS'^  (corr.),  [aj'i'f  -96*73°  in  alcoholic 
solution. 

Triacetylhenzylglucoside  hromohydrin  was  obtained  in  the  same 
manner  as  the  above  menthol  compound.  It  had  m.  p.  141°  (corr.) 
after  previous  softening,  [a]?j  -46-76°  in  chloroform  solution. 

Acetyldibromodextrose  when  shaken  in  acetone  solution  with  silver 
carbonate  yielded  triacetyldextrose  hromohydrin,  m.  p.  119°  (corr.), 
[a]i?  +  23*33®  in  acetone  solution.  Mutarotation  has  not  yet  been 
observed  with  this  compound.  H.  W. 

Dextrinisation  of  Starch  by  Desiccation.  Giovanni 
Malfitano  and  (Mile.)  A.  Moschkoff  {Compt.  rend.,  1912,  154, 
443  —  446). — The  conversion  of  starch  into  dextrin  is  attributed  to 
progressive  dehydration  of  the  substance,  and  not  to  the  ordinary 
hydrolytic  action  of  water.  Starch  was  dehydrated  over  phosphoric 
oxide  at  the  ordinary  temperature  and  at  higher  temperatures  up  to 
150°,  the  loss  of  water,  percentage  of  carbon  and  hydrogen,  and 
amount  of  soluble  matter  formed  being  determined  from  time  to  time. 
In  a  vacuum,  at  25°,  28*1%  of  soluble  matter  was  formed  after  twenty 
days ;  this  rose  to  90%  when  the  material  was  heated  for  four  hours 
at  120°.  Some  decomposition  occurs,  even  at  50°,  before  dehydration 
is  complete,  as  is  shown  by  the  starch  turning  brown.  This,  however, 
is  not  the  cause  of  increased  solubility,  for  at  150°  solubility  is  less, 
and  analysis  shows  that  no  oxidation  has  occurred. 

These  experiments  lead  to  the  suggestion  that  the  starch  micro-cells 
are  composed  of  molecules  of  CgHjoO^,  linked  together  by  water,  in  a 
manner  represented  by  the  formula 

{[(C6H,„0,-OH)H](C,H,<,05-OH)}H  .  .  ., 
or  more  accurately  as 

{[(CeH,„0,-0H)H]4(CeHiA-0H)]„H„.i}H  .  .  . 

Soluble  starch,  amylodextrin,  erythrodextrin,  etc.,  may  be  regarded 
as  arising  by  successive  removals  of  CgHjoO^  groups.  When  dextrinisa- 
tion occurs  in  the  ordinary  way  by  heating  starch  with  water,  the 
effect  is  the  same,  but  the  mechanism  is  different,  water  between  the 
complexes  being  removed  by  ionisation.  W.  0.  W. 

Lintner  Soluble  Starch.  Ernest  D.  Clark  (Biochem.  Bulletin, 
1911,  1,  194 — 206). — A  study  of  the  reducing  power  and  erythro- 
dextrin reaction  with  iodine  on  Lintner  soluble  starch  prepared  from 
potato  starch.  The  product  can  only  be  purified  with  the  greatest 
difficulty,  if  at  all,  from  the  dextrin  to  which  these  reactions  aie  due. 

W.  D.  H. 

ActioD  of  Tetrabromoethane  on  Organic  Bases.  William 
M.  Dehn  (/.  Amer.  Cfiem.  Soc,  1912,  34,  286— 290).— When  tetra- 
bromoethane is  added  to  a  solution  of  an  organic  base  in  dry  ether, 
the  hydrobromide  of  the  base  is  precipitated  and  tribromoethylene  is 
produced  and  remains  in  the  solution.  The  reaction  takes  place  more 
easily  with  aliphatic  amines  than  with  aromatic  bases,  and  more 
easily  with   primary  than  with  secondary  or  tertiary   amines.     It  is 
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accelerated  by  direct  sunlight.  The  hydrobromides  of  various  amines 
have  been  obtained  in  the  pure  state  by  this  method,  and  their 
mercuribromides  and  auribromides  prepared. 

When  piperidine  is  added  to  an  ethereal  solution  of  tetrabromo- 
ethane,  the  hydrobromide  is  instantaneously  and  quantitatively 
precipitated,  and  this  constitutes  a  convenient  aud  inexpensive  method 
for  the  preparation  of  tribromoethylene. 

The  following  salts  are  described :  Ethylamine  viercuribromide, 
NH2Et,HBr,HgBr2,  m.  p.  91°.  Diethylamine  hydrobromide,  m..  p.  205°, 
auribromidey  NHEtgjHBr,  AuBrg,  m.  p.  162°,  and  mercurihromide, 
m.  p.  120°.  Triethylamine  awibromide,  m. -p.  14:0°,  3ind  mercuribromides 
m.  p.  109°.  Dipropylamine  hydrobromide^  m.  p.  271°,  auribromide, 
m.  p.  119°,  and  mercuribromide,  m.  p.  109°.  Tripropylamine  hydro- 
bromide,  m.  p.  180°,  auribromide,  m.  p.  149°,  and  mercuribromide, 
m.  p.  104°.  isojButylamine  hydrobromide,  m.  p.  138°,  auribromida 
m.  p.  154°,  and  mercuribromide,  m.  p,  164°.  Di-isobutylamine 
hydi'obromide,  m.  p.  313°,  auribromide,  m.  p.  245°,  and  mercuribromide, 
m.  p.  60°.  Amylamine  hydrobromide,  m.  p.  243°,  auribromide,  m.  p. 
105°,  and  mercuribromide,  m.  p.  213°.  JDi-isoamylamine  hydrobromide, 
m.  p.  about  315°,  auribromide,  m.  p.  220°,  and  mercurihromide,  m.  p. 
97°.  Allylamine  hydrobromide,  m.  p.  91°,  and  mercuribromide,  m.  p. 
115°.  Benzylamine  mercuribrom,ide,  m.  p.  211°.  Dibenzylamine 
auribromide,  m.  p.  165°,  and  mercuribromide,  m.  p.  145°.  Pyridine 
mercuribromide,  m.  p.  152°.  Ficoline  mercuribromide,  m.  p.  88°. 
Fiperidiiie  mercuribromide,  m.  p.  143°.  E.  G. 

Hexabromoselenates  [Selenibromides].  Alexander Gutbier and 
W.  Grunewald  {J.  p\  Ghem.,  1912,  [ii],  85,  321— 330).— An  account 
of  the  preparation  and  properties  of  the  selenibromides  of  the  alkali 
metals  and  a  number  of  aliphatic  amines  of  the  general  formula 
Il2SeBrg,  The  general  method  of  preparation  consists  in  the  addition 
of  an  aqueous  solution  of  the  alkali  bromide  or  of  the  amine  in 
hydrobromic  acid  to  an  excess  of  a  solution  of  the  compound 
H2SeBr^,  in  hydrobromic  acid.  The  latter  solution  was  prepared  by 
adding  bromine  to  a  mixture  of  finely  divided  selenium  and  strong 
hydrobromic  acid.  The  selenibromides  are  stable  towards  air,  but  are 
decomposed  by  water;  those  of  the  alkali  metals  crystallise  in 
octahedra  or  cubes,  belonging  to  the  regular  system  [Lenk.].  In 
addition  to  the  selenibromides  of  sodium,  potassium,  caesium,  rubidium, 
ammonium  and  of  methylamine,  dimethylamine,  trimethylamine  and 
ethylamine,  all  of  which  have  been  previously  isolated  (Muthmann  and 
Schafer,  Abstr.,  1893,  ii,  318;  Norris,  Abstr.,  1898,  i,  510;  Lenher, 
Abstr.,  1899,  ii,  18),  the  following  new  compounds  are  described : 
Diethylammo7iium  selenibromide,  (NH2Et2)2SeBrg,  lustrous,  brownish- 
red  needles  of  monoclinic  habit ;  the  corresponding  propylamine  com- 
pound, (NH3Pr*)2SeBrg,  ruby-red  plates  of  a  metallic  lustre  and 
rhombic  habit ;  butylammonium  selenibromide,  (NH3*C4Hg)2SeBrg, 
forms  lustrous,  orange-red  leaflets ;  the  isobutylamine  compound,  vivid 
red,  hexagonal  platelets.     Ethylenediammonium  selenibromide, 

(C,Hi,N,)SeBr„ 
forms    garnet-red    crystals    of   a    metallic    lustre,    belonging    to    the 


i.    242  ABSTRACTS  OP  CHEMICAL  PAPEllS. 

triclinic  system ;  the  jrropyhne  compound,  (C3Hj2N2)SeBrg,  garnet-red 
crystals  of  rhombic  habit.  F.  B. 

Action  of  Tetraiodoethylene  on  Organic  Bases.  William 
M.  Deun  {J.  Amer.  Chem.  Soc,  1!)12,  34,  290—293).— In  earlier 
papers  (Dehn,  Abstr.,  1911,  i,  829  ;  Dehn  and  Dewey,  1911,  i,  914)  it 
was  staled  that  carbon  tetrabromide  and  di-iodoacetylene  combine  with 
organic  bases,  dissolved  in  dry  ether,  to  form  molecular  compounds.  It 
is  now  shown  that  tetraiodoethylene  behaves  in  a  similar  manner. 
Sunlight  is  generally  necessary  to  promote  the  reactions.  The  com- 
pounds are  decomposed  by  water ;  in  the  case  of  the  diethylanfine 
compound  the  main  reaction  is  NHEt2,C2l4  — >■  NHEtg -t- C.^I^, 
but  a  large  proportion  decomposes,  thus  :  3NHEt2,C2l4  +  SHgO  — ^ 
3NHEt2,HI-i-3C2l2  +  2HI-i-HI03.  Although  the  normal  course  of 
the  reaction  between  tetraiodoethylene  and  organic  bases  is  that 
indicated,  secondary  reactions  take  place  involving  the  production  of 
di-iodoacetylene,  thus:  3NHEt2  +  2C2l4  — >  2NHEt2,HI  +  2C2l2  + 
NHEtoJa,  and  3NHEt2  +  3C2I4  — ^  NHEt2,HI  +  NHEt2,l2  + 
NHEtgjHI.Ig  +  SCgla-  The  crystalline  mass  precipitated  from  the 
ethereal  solution  is,  therefore,  usually  a  mixture  of  two  or  more 
substances  which  are  sometimes  very  difficult  to  separate.  The 
following  compounds  are  described. 

The  ethylamine  coj7ipounda,  NH2Et,C2l4,  m.  p.  155°,  and 
NH2Et,2C2l4,  m.  p.  133^;  ethylamine  hydriodide,  m.  p.  167°,  and 
niercuH-iodide,  m.  p.  136°.  The  diethylamine  compound,  NHEtg.Cgl^, 
m.  p.  158°;  diethylamine  hydriodide,  m.  p.  165°,  and  'msixuri-iodide, 
m.  p.  115°.  The  triethylamine  compound,  NEt8,2C2l4,  m.  p.  132°; 
trieihylamine  hydriodide,  m.  p.  173°  (decomp.),  and  mercuri-iodide, 
m.  p.  84°.  The  wopropylamine  compound,  ^yi^i:^,2(u^^,  m.  p.  160°. 
The  dipropylamine  compound,  NHPr*2,2C2l4,  m.  p.  130°;  dip'opyl- 
amine  hydriodide,  m.  p.  229°  (decomp.),  and  mercuri-iodide,  m.  p.  81°. 
The  di-woamylamine  compound,  NH(C5H^^)2,C2l4,  m.  p.  150° ;  di-iso- 
aanylaviine  mercuri-iodide,  m.  p.  110°.  The  benzylamine  compound, 
OH2Ph'NH2,C2l4,  m.  p.  115°;  benzylamine  hydriodide,  m.  p.  162°, 
and  mercuri-iodide,  m.  p.  134°.  The  w-phenylethylamine  compound, 
C2H^Ph-NH2,C2l4,C2l2,  m.  p.  138°  (decomp.) ;  in-phenylethylamirie 
hydriodide,  m.  p.  267°,  and  mercuri-iodide,  m.  p.  131°.  The  piperidine 
compound,  C5H^iN,2C2l4,  m.  p.  147°;  piperidine  hydriodide,  softening 
at  172°,  and  mercuri-iodide,  m.  p.  104°.  The  quinoline  compound, 
C^^^,i^^^,  m.  p.  132°.  The  acetamide  compound,  NH2Ac,C2l4,I, 
m.  p.  175°. 

Precipitates  were  also  obtained  with  pyridine,  triphenylphosphine, 
triethylstibine,  ;j-phenylenediamine,  collidine,  and  picoline.        E.  G. 

New  Compound  of  Hexamethylenetetramine  with  Ortho- 
arsenic  Acid.  GuiDO  Rossi  {Giomi.  Farm.  Chim.,  1911,  60. 
Reprint  8  pp.) — On  mixing  saturated  alcoholic  solutions  of  ortho- 
arsenic  acid  and  hexamethylenetetramine,  the  compound, 

(CeH,,N,)„(H3AsO^)2. 
is  obtained.     It  crystallises  in   transparent  needles,  m.  p.  173 — 174°, 
and  (from  experiments  with  a  rabbit)  is  much  less  toxic  than  arsenic 
acid.  R.  V.  S. 
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Stereoisomerism  of  Internally  Complex  Salts :  Stereo- 
isomeric  Cobaltio  Salts  of  a-Amino-acids.  Heinrich  Ley  and 
H.  Winkler  {Ber.,  1912,  45,  372— 377).— The  electrical  conductivity 
of  solutions  of  the  stereoisomeric  cobaltiglycines  (Abstr.,  1909,  i,  886) 
is  extremely  small,  but  still  capable  of  being  measured.  The 
results  show  that  the  dissociation  of  these  compounds  is  hardly 
appreciable.  When  dissolved  in  O'OliV^-sulphuric  acid  the  conductivity 
of  the  solution  is  practically  identical  with  that  of  the  pure  acid, 
indicating  that  the  amino-group  is  completely  saturated  by  the 
internal  complex  formation. 

Experiments  in  which  the  rate  of  dehydration  of  the  red  and  violet 
isomeric  cobaltiglycines  has  been  measured  show  that  the  violet 
isomeride  loses  its  water  of  crystallisation  the  more  readily. 

Using  a  method  similar  to  that  described  for  the  cobaltiglycines 
{Joe.  cit.),  isomeric  cohalti-a-alanines^  Co(C3Hg02N)3,  have  been 
prepared  from  alanine  and  cobaltic  hydroxide.  The  violet  isomeride 
crystallises  in  prisms,  whilst  the  red  isomeride  forms  microscopic 
needles.  Both  forms  are  very  stable,  dissolving  in  acids,  for  example, 
in  concentrated  sulphuric  acid,  without  decomposition.  The  absorption 
spectra  of  the  solutions  are  practically  identical  with  those  of  the 
cobaltiglycines. 

The  isomeric  dinitrotctramminecobaltic  salts  (flavo-  and  croceo- 
salts)  cannot  be  transformed  directly  one  into  the  other,  as  is  also  the 
case  with  the  above  complex  compounds.  The  absorption  spectra  of 
dilute  solutions  of  the  chloride  and  nitrate  are  also  practically 
identical,  the  only  difference  being  that  the  croceo-salt  gives  an 
additional  band  in  the  extreme  ultra-violet.  T.  S.  P. 

|l  Internally  Complex  Salts  of  Platinum  and  Chromium. 
Heinrich  Ley  and  K.  Ficken  {Ber.,  1912,  45,  377— 382).— When  a 
solution  of  potassium  platinochloride  is  boiled  with  an  excess  of 
glycine,  colourless  crystals  of  platinoglycine,  Pt(C2H402N)2,  are 
obtained  ;  they  are  sparingly  soluble  in  hot  water,  and  soluble  in 
concentrated  sulphuric  acid.  The  stability  of  this  compound  points 
to  the  formation  of  an  internally  complex  salt,  namely, 

Platino-a-alanine,  Pt(C3Hg02N)2,  is  similarly  prepared  from  alanine, 
and  forms  glistening,  white  leaflets,  If,  however,  an  excess  of  alanine 
is  not  used  (1  mol.  of  potassium  platinochloride  to  2  mols.  of  alanine), 
a  yellow  solution  is  obtained  after  heating  for  several  hours,  which,  on 
precipitation  with  alcohol,  gives  yellow  needles  of  potassium  platino- 

chloroalanine,   K   Qj^I^t^;^^  ^CgH^  ,    which    are    fairly    readily 

soluble   in    water.      An   analogous   glycine   compound   can    also   be 
obtained. 

If  1  mol.  of  the  green  or  violet  chromium  chloride  is  heated  in 
aqueous  solution  with  3  mols.  of  glycine,  and  3  mols.  of  sodium 
hydroxide  gradually  added,  a  dark  red  solution  is  obtained,  from  which 
violet  crystals  of  chromiglycine,  Cr(C2H402N)2-OH,JH20,  separate, 
these  are  collected  from  the  hot  solution,  and  the"  filtrate  concen- 
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trated  in  a  vacuum  over  sulphuric  acid,  a  further  quantity  of  violet 
crystals  is  deposited,  together  with  larger,  red  crystals,  having  the 
composition  Cr(C2H^02N)3,H20.  The  red  are  heavier  than  the  violet 
crystals,  from  which  they  are  readily  separated  by  levigation  with 
alcohol.  Chromium-pentammine  chloride  can  be  used  instead  of 
cbi'omium  chloride  in  the  above  preparation.  Both  the  red  and  violet 
salts  are  sparingly  soluble  in  water  and  the  usual  organic  solvents. 
On  prolonged  boiling  with  water,  the  red  salt  apparently  changes  into 
the  violet  salt.  With  concentrated  sulphuric  acid,  they  give  red 
solutions,  which,  in  contradistinction  to  those  of  the  cobaltiglycines, 
gradually  decompose  with  the  formation  of  chromic  sulphate.  The 
violet  salt  is  either  an  hydroxoaquo-salt,  Cr(C2H402N)2*OH*OH2,  or, 
more  probably,  an  internally  complex  salt, 

(C,HAN)2Cr<^{^>Cr(C2HAN)2. 

Similar  compounds  are  obtained  when  a-alanine  is  used  in  place  of 
glycine,  the  red  salt  being  Cr(C3Hg02N)3,  and  the  violet  salt, 
Cr(C3H,02N)20H,H,0. 

Other  amino-acids  give  similar  compounds,  which  are  to  be  described 
in  another  paper.  T.  S.  P. 

Adaline.  Karl  W.  Rosenmund  and  F.  Herrmann  {Ber.  deut. 
pharni.  Ges.,  1912,  21,  96—103.  Compare  Abstr.,  1911,  i,  118;  ii, 
1120). — It  is  shown  that,  on  treatment  with  boiling  water,  hot  alkaline 
solution     or     pyridine,     adaline     (a-bromo-a-ethylbutyrylcarbamide), 

OEt  'CO 
CBrEt2-CO-NH-CO-NH2,    yields    diethylhydantoin,    NH<      J_  i     , 

coloiu'less  crystals,  m.  p.  181 — 182°,  and  that  when  alkaline  solutions  are 
used  some  ethylcrotonylcarbamide,  CHg'CHICEfCO'NH-CO'NHg,  m.  p. 
91°,  is  also  formed,  together  with  a  high-boiling  oil,  Ci3H2oOgN2,  b.  p. 
283 — 286°,  which  probably  contains  two  adaline  residues. 

T.  A.  H. 

Reduction  of  Aliphatic  Amides  and  Esters  by  the  Metal- 
Ammonias.  E.  Chablay  (Compt.  rend.,  1912,  164,  364—366).— 
Aliphatic  amides  decolorise  solutions  of  sodium  in  liquid  ammonia  at 
—  50°,  forming  a  mixture  of  sodium  alkyloxide  and  the  sodium  derivative 
of  the  amide.  A  similar  reaction  occurs  with  esters,  the  same  products 
being  formed.  The  reaction  in  the  latter  case  is  represented  by  the 
equations  (1)  R-C02R'  +  2Na,NH3  =  R-CO-NHNa  +  R'ONa  +  NH3  + 
H. ;  (2)  R-CO-OR'  +  2Na,NH3  +  H^  =  R-CH2-0Na  +  R'ONa  +  2HN3. 

W.  O.  W. 

Ureabromin.  Arthur  Biltz  {Pliarm.  Zentr.-h.,  1912,  53,  245—246). 
— This  name  is  applied  to  a  molecular  combination  of  carbamide  and 
calcium  bromide,  CaBr2,4CO(NH2)2,prepared  by  mixing  the  two  com- 
ponents in  solution.  It  is  readily  soluble  in  alcohol  or  water, 
insoluble  in  ether,  light  petroleum  or  benzene,  and  melts  at  186°.  It 
gives  all  the  ordinary  reactions  of  its  components  when  dissolved  in 
water.  It  is  proposed  to  use  it  in  medicine  as  a  substitute  for  alkali 
bromides.  T.  A.  H. 
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Reactions  of  Methylene.  III.  Diazomethane.  Hermann 
Staudinger  and  Otto  Kupfer  {Ber.y  1912,  45,  501 — 509.  Compare 
Abstr.,  1911,  i,  702,  751). — During  the  course  of  some  unsuccessful 
experiments  for  the  preparation  of  cyano-isonitrile  and  of  di-iso- 
cyanogen,  diazomethane  has  been  obtained  in  25%  yield  by  the  slow 
addition  of  chloroform  (1-|  mol.)  in  absolute  alcohol  to  a  hot  alcoholic 
solution  of  potassium  hydroxide  (4  mols.)  and  hydrazine  (1  mol.).  A 
slow  stream  of  nitrogen  is  passed  through  the  apparatus  during  the 
preparation,  whereby  the  diazomethane  is  removed  and  absorbed 
in  ether.     Methylhydrazine  is  a  by-product  of  the  reaction. 

Pure  diazomethane  has  b.  p.  -  24°  to  -  2_3°  and  m.  p.  -  145°,  and  is 
extremely  dangerously  explosive,  spontaneously  or  by  contact  with 
iodine,  grease,  etc.  In  dilute  ethereal  solution,  however,  it  can  be 
ignited  without  exploding.  When  carbon  monoxide  is  passed  through 
ethereal  diazomethane  and  the  gaseous  mixture  is  heated  at  400 — 500° 
in  a  quartz  tube,  the  methylene  produced  by  the  decomposition  of  the 
diazomethane  reacts  with  the  carbon  monoxide  to  form  keten,  which 
is  detected  by  passing  the  issuing  gases  into  ethereal  aniline,  whereby 
acetanilide  is  produced. 

Benzoylhydrazine,  potassium  hydroxide,  and  chloroform  react  in 
hot  alcohol  to  form  about  3%  of  diazomethane,  the  main  product  being 
benzoic  acid,  obtained  from  the  intermediately  formed  phenylketen. 
Phenylhydrazine  is  scarcely  attacked  by  potassium  hydroxide  and 
chloroform  in  hot  alcohol,  but  as-diphenylhydrazine  is  converted  into 
benzophenone  in  60%  yield.  C.  S. 

Urethane  and  Mercuric  Acetate.  A.  Pieroni  {Gazzetta,  1911, 
41,  ii,  754 — 756). — Mercurimethylurethane  hydroxide 

COgMe-NH-Hg-OH, 
is  obtained  by  treating  an  alcoholic  solution  of  equimolecular 
quantities  of  methylurethane  and  mercuric  acetate  with  a  slight  excess 
of  alcoholic  potassium  hydroxide.  Mercurimethylur ethane  acetate^ 
COgMe'NH'Hg'CgHgOg,  is  prepared  by  dissolving  equimolecular 
quantities  of  methylurethane  and  mercuric  acetate  in  a  little  water  at 
60°.  On  keeping  the  solution  over  calcium  oxide  the  substance 
separates  out  in  crusts  of  microscopic  needles.  When  treated  with 
alcoholic  potassium  hydroxide,  it  decomposes  almost  quactitatively 
according  to  the  equation:  C02Me-NH-Hg-C2H302  +  2KI  +  H20  = 
Hgl2  +  CO.^Me-NHg  +  CgHgOgK  +  KOH. 

Meo'curiethylur ethane,  COgEt'NHg,  is  deposited  from  a  solution 
of  ethylurethane  and  mercuric  acetate  in  water ;  it  forms  crusts  of 
microscopic  needles,  containing  1  mol.  HgO,  which  it  loses  in  a  vacuum 
over  sulphuric  acid. 

Mercuri-isoamylurethaney  C0(0C5H^^)'NHg,  is  obtained  by  keeping 
an  alcoholic  solution  of  equimolecular  quantities  of  isoamyl urethane 
and  mercuric  acetate;  it  forms  crystalline  crusts,  m.  p.  about  165° 
(decomp.).  With  sodium  iodide,  it  decomposes  in  the  same  way  as 
mercurimethylurethane  acetate.  R.  V.  S. 

Decomposition  of  Pyrazoline  Bases  as  a  means  of  Obtaining 
Derivatives  of  cyc^oPropane.  Nicglai  M.  Kijner  {J.  Buss.  Phys. 
Ghem.  Soc,  1912,  44,  165— 180).— The  conversion  into  the 
VOL.  Cll.  i.  s 
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dicyclic  hydrocarbon,  carane,  of  the  base  obtained  by  the  action  of 
hydrazine  on  tanacetone  (compare  Abstr.,  1911,  i,  1028)  seemed  to 
indicate  that  the  formation  of  the  trimethylene  ring  was  related  to  the 
formation  of  the  base.  Since  meaityl  oxide,  a  compound  structurally 
very  similar  to  pulegone,  also  reacts  with  hydrazine  to  form  a  com- 
pound which  gives  1:1:  2-trimethylcyc^opropane  on  decomposition,  it 
was  at  first  thought  that  the  product  of  the  interaction  of  mesityl 
oxide  and  hydrazine  was  not  a  pyrazoline  derivative,  as  Curtius 
supposed,  but  a  compound  having  the  structure : 

^-CMe2-\ 

Further  investigation  has  shown,   however,   that   this   compound    is 
really   a    pyrazoline    derivative,     as   also   is    the    base    formed    by 
pulegone  with  hydrazine,  this  having  the  constitution : 
(^H— CH^.^H-CMe 

CHMe-CH2-C==N^  ' 
and  not  that  previously  given  {loc.  cit).  The  decomposition  of  this 
compound  into  carane  and  nitrogen  is  exactly  similar  to  that  of 
3:5: 5-trimethylpyrazoline  (from  mesityl  oxide  and  hydrazine)  into 
1:1: 2-trimethylc?/c^opropane  and  nitrogen,  the  two  nitrogen  atoms 
being  eliminated  from  the  pyrazole  nucleus  and  the  residue  closing  up 
to  a  three  carbon-atom  ring.  Similar  decompositions  take  place  with 
1-methyl-l  :2-diethylpyrazoline,  which  yields  1-methyl-l  :  2-diethyl- 
C7/c^opropane,  and  with  esters  of  pyrazoline-3  :  4  :  5 -tricarboxylic  acid, 
which  yield  esters  of  c?/c?opropanetricarboxylic  acids  (compare 
Buchner,  Abstr.,  1888,  1274;  1890,  736). 

The  author  intends  to  ascertain  whether  derivatives  of  cyclo- 
propanone  can  be  obtained  in  a  similar  manner  from  pyrazolone 
compounds. 

1:1:  2-Trimethylc2/cZopropane,  CgHjg,  obtained  by  heating  3:5:5- 
trimethylpyrazoline  in  a  sealed  tube  with  potassium  hydroxide  and 
platinised  porous  tile,  is  a  liquid,  b.  p.  52-5°/752  mm.,  52-6°/753  mm., 
52-87756  mm.,  D^  0-6949,  tij,  1-3866.  The  compound  described  under 
this  name  by  Zelinsky  and  Zelikoff  (Abstr.,  1901,  i,  657)  was 
apparently  not  pure,  the  high  value  of  the  molecular  refraction 
indicating  considerable  admixture  of  ethylene  hydrocarbon.  The 
action  of  alkaline  permanganate  on  1:1:  2-trimethylc2/cZopropane  is 
very  slow,  but  much  more  rapid  than  with  the  dicyclic  trimethylene 
hydrocarbons,  thujane  and  carane,  or  with  the  1-methyl-l  :  2-diethyl- 
cyc^opropane  described  below.  Fuming  nitric  acid  readily  reacts  with 
the  hydrocarbon  with  development  of  heat,  whilst  concentrated 
sulphuric  acid  polymerises  it. 

The  action  of  bromine  on  1:1: 2-trimethylcyc^opropane  in  acetic 
acid  solution  yields:  (1)  a  small  proportion  of  ^-hromo- ^-methyl- 
pentane,  CMegBr-CHg-CHgMe,  b.  p.  135—1387752  mm.,  D^*'  1-1806, 
Wu  1-4517,  which  is  the  result  of  a  secondary  reaction  of  the  hydrogen 
bromide  liberated  on  the  hydrocarbon;  (2)  pS-dibromo-^-methylpentanet 
CMegBr-CHg-CHMeBr,  b.  p.  87—89723  mm.,  D^  1-6242,  U^  1-5979, 
Tiiy  1*5097,  which  yields  yS-methylpentane  when  reduced  with  hydrogen 
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iodide ;  thus  combination  of  bromine  with  1:1: 2-trimethylcyc^o- 
propane  takes  place  at  the  least  hydrogenated  carbon  atom. 

Reduction  of  1:1: 2-trimethylc2/c^opropane  by  Sabatier's  method 
gives  ^|S-di  methyl  butane,  so  that  hydrogen  combines  with  this  hydro- 
carbon at  the  most  highly  hydrogenated  carbon  atom. 

The  action  of  fuming  hydriodic  acid  on  1:1: 2-trimethylc?/cZo- 
propane  yields  :  (1)  y8-iodo-/3y-dimethyl butane,  CMegl'CHMeg,  b.  p. 
83—84777  mm.,  1417755  mm.  (slight  decomp.),  Bf  1-4436,  Uj,  1-5035, 
which  seems  to  be  accompanied  by  a  small  proportion  of  another 
iodo-compound,  probably  )8-iodo-^-methylpentane.  The  action  of 
fuming  hydrobromic  acid  on  1:1: 2-trimethylc2/c^opropane  yields 
^-bromo-^-methylpentane  (see  above). 

1-Methyl-l  :  2-diethylcjclo2)7'opane,  CH2<^  I  ^  ,  obtained  by  heat- 
ing 5-methyl-3  :5-diethylpyrazoline  (compare  Curtius  and  Zinkeisen, 
Abstr.,  1899,  i,  165)  in  a  sealed  tube  at  240°,  has  b.  p.  108—109°/ 
742  mm.,  D^"  07382,  ti^  1-4102.  It  combines  slowly  with  bromiae, 
whilst  with  hydrobromic  acid  it  gives  y-hromo-y-methylheptane  (?), 
b.  p.  101— 102753  mm.,  jy^  1-1406,  n^  1-4613,  which,  when  distilled 
with  aniline,  yields  an  unsaturated  hydrocarbon^  ClgHj^,,  b.  p.  117 — 1197 
742  mm.,  DJ^'^  0-7426,  n^  1-4210,  this  forming  a  liquid  bromide. 

T.  H.  P. 

Loschmidt's  Graphic  Formulae:  History  of  the  Benzene 
Theory.  Richard  Anschutz  {Ber.,  1912, 45,  539 — 553). — Historical. 
The  author  gives  an  account  of  the  graphic  formula  developed  by 
»  Loschmidt  in  his  "  Chemische  Studien  "  (Yienna,  1861).  It  is  pointed 
out  that  the  latter  ascribed  a  ring  structure  to  the  benzene  nucleus 
four  years  before  Kekule  published  his  benzene  theory.  F.  B. 

Stereochemistry  of  the  Aromatic  Series.  Roman  Oasares 
(Anal.  Fis.  Quim.,  1912,  10,  14 — 18). — The  author  proposes  a  three 
dimensional  formula  for  benzene  based  on  an  alternate  arrangement  of 
tetrahedra,  in  such  a  way  that  the  projection  on  a  plane  is  a  regular 
hexagon.  The  difference  from  Ladenburg's  prism  formula  is  slight, 
and  the  same  difficulty  would  be  experienced  in  explaining  the 
mechanism  of  reduction.  Naphthalene,  anthracene,  phenanthrene, 
and  chrysene  are  formulated  on  the  same  principle.  G.  D.  L. 

Hydrogenation  and  Dehydrogenation.  Heinrich  Wieland 
(Ber.,  19]  2,  45,  484— 493).— The  researches  of  Sabatier,  Ipatieff, 
Knoevenagel,  and  others  show  that  the  addition  of  hydrogen  to  an 
unsaturated  organic  compound  in  the  presence  of  finely  divided  nickel, 
copper,  palladium,  etc.,  at  a  definite  temperature  is  reversed  at  a  higher 
temperature.  It  is  to  be  anticipated,  therefore,  that  Paal's  method  of 
reducing  substances  containing  double  linkings  by  hydrogen  in  the 
presence  of  colloidal  palladium  at  the  ordinary  temperature  is  reversible, 
and  that,  under  definite  conditions,  the  same  state  of  equilibrium  must 
be  reached  whether  the  unsaturated  or  the  hydrogenised  substance  is 
employed  initially.     The  author  finds  that  by  shaking  with  palladium 
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black  (carefully  prepnred  free  from  oxygen),  aqueous  quinol  is  partly 
converted  into  ^^-benzoquinone  and  quinhydrone,  hydrazobenzene 
diesolved  in  benzene  is  changed  into  azobenzene  and  aniline,  dihydro- 
naphthalene  dissolved  in  benzene  yields  naphthalene  and  tetrahydro- 
naphthalene,  and  dihydroaiithracene  in  benzene  is  slowly  transformed 
into  anthracene ;  acenaphtbene  and  bisdiphenylene-ethane  are  un- 
changed under  the  preceding  conditions. 

In  these  reactions  the  palladium  plays  the  part,  not  of  a  catalyst, 
but  of  a  substance  of  active  mass ;  by  increasing  the  amount  of  the 
metal,  the  equilibrium  of  the  system  is  shifted  in  the  direction  whereby 
the  yield  of  the  dehydrogenised  substance  is  increased. 

Unsaturated  substances  which  decolorise  potassium  permanganate 
can,  in  general,  be  catalytically  hydrogenised,  but  are  not  necessarily 
attacked  by  nascent  hydrogen  ;  naphthalene  is  unaffected  by  hydrogen 
and  palladium,  but  is  reduced  to  dihydronaphthalene  by  sodium  and 
alcohol,  whereas  dihydronaphthalene  is  unaffected  by  sodium  and 
alcohol,  but  is  easily  converted  into  tetrahydronaphthalene  by  hydrogen 
and  palladium.  It  appears,  therefore,  that  the  activation  of  hydrogen  in 
the  presence  of  a  finely  divided  metal  is  not  due  to  the  production  of 
nascent  (atomic)  hydrogen,  but  more  probably  to  the  formation  of  a 
metallic  hydride  which  additively  reacts  with  the  unsaturated  substance: 
R:R  +  PdHg  :i:  RH-R-PdH  zr  RH-RH  +  Pd.  The  probability  of  the 
formation  of  such  intermediate  additive  compounds  is  supported  by 
the  facts  that  methyl  or  ethyl  alcohol  is  absorbed  by  palladium  black 
with  development  of  heat,  and  the  alcohol  can  only  be  recovered  by 
long  keeping  in  a  vacuum  ;  it  then  contains  a  certain  amount  of  the 
aldehyde.  Under  such  conditions,  propyl  alcohol  is  much  more  readily 
converted  into  propaldehyde,  whilst  benzyl  alcohol  yields  benzaldehyde 
at  once.  C.  S. 

The  Addition  of  Chlorine  to  Dichlorobenzenes.  T.  van  der 
Linden  {Ber.,  1912,  45,  411—418.  Compare  this  vol.,  i,  174).— The 
author  hoped  by  the  removal  of  two  molecules  of  hydrogen  chloride 
from  any  dichlorobenzene  hexachloride  [octachlorocycZohexane]  to 
obtain  a  substance  of  the  composition  C^HgClg  which  might  be 
considered  as  identical  with  the  assumed  intermediate  product  in  the 
substitution  of  a  chlorine  atom  into  tetrachlorobenzone. 

The  additive  compound  of  p-dichloro benzene  and  chlorine  was  obtained 
by  passing  chlorine  into  a  solution  of  the  substance  in  carbon  tetra- 
chloride under  strong  sodium  hydroxide  solution  in  sunlight,  also  by 
exposing  to  sunlight  a  mixture  of  the  theoretical  quantities  of  p-dichJoro- 
benzene  and  chlorine  in  a  closed  tube.  The  main  product  (from  its 
resemblance  to  ^-benzenehexachloride)  is  designated  /3-;?-dichloro benzene 
hexachloride,  and  after  recry stall isation  from  nitrobenzene  has  m.  p. 
262°;  it  has  already  been  obtained  by  Jungfleisch  {Bull.  Soc.  chim.f  1888, 
[2],  9,  352).  On  treatment  with  alcoholic  potash,  three  molecules  of 
hydrogen  chloride  are  eliminated  with  formation  of  pentachloro- 
benzene ;  the  same  behaviour  is  exhibited  by  all  the  isomerides 
described  below. 

The  carbon  tetrachloride  mother  liquors  of  the  above  substance 
contained  an  isomeric  hexachloride,  which,  on  account  of  its  low  m.  p. 


ORGANIC  CHEMISTRY.  i.   249 

and  considerable  solubility,  is  termed  a-ip-dichlorobenzene  hexachloride ; 
the  m.  p.  is  89*6°.  Indications  of  a  third  isomeride,  m.  p.  110 — 120°, 
were  also  observed.  o-Dichlorohenzene  hexachloi'ide,  obtained  by  the 
sealed  tube  method,  has  m.  p.  147°. 

m- Dichlorobenzene  hexachloride  was  obtained  by  the  action  of 
chlorine  on  the  dichloro-compound  under  a  layer  of  dilute  sodium 
hydroxide  solution  ;  it  has  m.  p.  81-8°. 

As  the  above  substances,  even  when  treated  with  an  insufficiency  of 
alcoholic  potash,  yield  only  pentachlorobenzene  and  unchanged 
substance,  a-  and  )8-chlorobenzene  hexachlorides  were  prepared  by  the 
sealed  tube  method,  but  alcoholic  potash  again  removes  simultaneously 
three  molecules  of  hydrogen  chloride  from  each  molecule  of 
hexachloride.  D.  F.  T. 

Reduction  of  Nitrobenzene  by  means  of  Ferrous  Hydroxide. 
Herman  Camp  Allen  {J.  Physical  Chem.,  1912,  16,  131— 169).— The 
products  of  reduction  of  nitrobenzene  by  ferrous  sulphate  with  slight 
excess  of  sodium  hydroxide  depend  on  the  temperature,  concentration, 
and  order  of  mixing  of  the  reacting  substances. 

When  nitrobenzene  is  run  into  a  well  stirred  mixture  of  ferrous 
sulphate  and  sodium  hydroxide  solutions  or  when  nitrobenzene  and 
ferrous  sulphate  are  stirred  together  and  sodium  hydroxide  is  slowly 
introduced,  the  reduction  takes  place  in  a  neutral  or  slightly  alkaline 
medium,  and  the  product  is  mainly  aniline.  The  yield  of  aniline  varies 
from  100%  at  room  temperature  to  80%  at  the  boiling  point.  A  high 
yield  of  aniline  is  also  obtained  when  the  ferrous  sulphate  is  added 
last,  if  it  is  run  in  quickly  and  in  excess. 

When,  however,  sodium  hydroxide  and.  nitrobenzene  are 
stirred  together,  and  ferrous  sulphate  is  added  very  slowly,  the 
reduction  takes  place  in  a  strongly  alkaline  medium,  and  the  product 
is  mainly  hydrazobenzene.  At  75°  the  yields  were :  aniline  21%, 
hydrazobenzene  60%,  azoxybenzene  14%.  At  the  boiling  point  the 
yields  were :  aniline  33%,  hydrazobenzene  58%.  When  the  ferrous 
sulphate  was  restricted  to  the  amount  required  to  reduce  to  azoxy- 
benzene only,  the  yields  were  :  aniline  18%,  azoxybenzene  76%. 

Both  azoxybenzene  and  azobenzene  are  reduced  by  excess  of 
alkaline  ferrous  sulphate  at  the  boiling  point,  the  product  being 
hydrazobenzene  with  some  aniline.  Aniline  seems  to  be  formed  in  this 
way  in  the  alkaline  reduction  of  nitrobenzene  at  100°,  whereas  at  the 
ordinary  temperature  it  is  formed  by  the  nitrosobenzene-phenyl- 
hydroxylamine  route.  There  is  a  minimum  production  of  aniline  at 
about  75°,  and  the  utility  of  alcohol  in  the  electrolytic  production  of 
hydrazobenzene  and  azobenzene  is  partly  due  to  its  solvent  action,  and 
partly  to  its  favourable  boiling  point. 

According  to  Haber's  scheme  for  the  reduction  of  nitrobenzene 
(Abstr.,  1900,  i,  281),  azoxybenzene  is  the  immediate  forerunner  of 
hydrazobenzene,  as  the  above  results  suggest,  and  the  oxidation  of 
hydrazobenzene  by  nitrobenzene  gives  azobenzene,  the  nitrobenzene 
being  reduced  to  azoxybenzene  at  the  same  time.  The  author  finds 
that  the  production  of  azobenzene  from  hydrazobenzene  on  boiling  for 
twenty  minutes  with  excess  of  nitrobenzene  is  almost  quantitative,  and 
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azoxybenzene  is  formed  simultaneouHly,  in  accordance  with  Haber'fi 
view.  In  the  Elba  method  of  electrolytic  preparation  of  azobenzene, 
the  intermediate  stage  is  probably  azoxybenzene,  since  with  a  low 
current  density  in  well  stirred  solutions,  azoxybenzene  is  the  principal 
product. 

In  the  author's  experiments,  1*2  gram  of  nitrobenzene  was  reduced 
and  the  filtered  liquid  was  extracted  with  benzene.  It  was  assumed 
that  the  extract  contained  only  aniline,  hydrazobenzene,  azobenzene, 
azoxybenzene,  and  unaltered  nitrobenzene.  The  aniline  was  extracted 
with  dilute  sulphuric  acid  and  titrated  with  bromate.  The  residue  was 
estimated  by  evaporating  until  a  more  or  less  sharp  bend  in  the  time- 
weight  curve  indicated  that  the  last  traces  of  benzene  had  been 
removed.  A  similar  procedure  gave  the  residue  after  aniline  and 
hydrazobenzene  had  been  extracted  together  by  1  :  3  sulphuric  acid ; 
hence  hydrazobenzene  was  calculated  by  difference.  Azobenzene  was 
estimated  colorimetrically  in  the  above  residue,  and  nitrobenzene  was 
reduced  to  aniline  and  titrated.  Azoxybenzene  was  then  calculated  by 
difference.     Phenylhydroxylamine  was  present  in  traces  only. 

In  neutral  or  slightly  alkaline  reductions  at  the  boiling  point,  about 
15%  of  the  nitrobenzene  remained  unaccounted  for.  It  is  suggested 
that  decomposition  of  the  intermediate  product,  phenylhydroxylamine, 
may  have  given  rise  to  substances  not  extracted  by  benzene  from  the 
aqueous  solution.  In  strongly  alkaline  reductions  at  the  boiling  point, 
the  nitrobenzene  could  all  be  accounted  for.  R.  J.  C. 

Fission  of  Phenylethyltrimethylammonium  [Chloride]. 
Hermann  Emde  {Apoth.  ZeiL,  1912,  27,  18 — 19). — The  reduction  of 
phenylethyltrimethylammonium  chloride  by  means  of  sodium  amalgam 
(compare  Abstr.,  1909,  i,  708;  this  vol.,  i,  20)  results  in  the  formation 
of  trimethylamine  and  styrene  instead  of  ethylbenzene  as  previously 
assumed.  In  this  case,  the  action  of  sodium  amalgam  is  precisely 
similar  to  that  of  sodium  hydroxide. 

Explicit  directions  are  given  for  the  reduction  of  crude  benzyl 
cyanide  to  phenylethylamine,  and  for  the  transformation  of  the  latter 
into  phenylethyltrimethylammonium  chloride  by  means  of  methyl 
sulphate.  H.  W. 

New  Derivatives  of  Indene.  Victor  Grignard  and  Charles 
CouRTOT  (Compt.  rend.,  1912,  154,  361—364.  Compare  Abstr., 
1911,  i,  193,  292). — The  action  of  bromine  on  magnesium  indenyl 
bromide  gives  rise  to  the  formation  of  1:2:  3-tribroinoindane, 
CgHn-Brg,  m.  p.  133 — 134°,  together  with  an  oily  substance  containing 
l-bromohideTie,  C^H^Br.  The  latter  is  best  prepared  by  adding  the 
organo-magnesium  derivative  to  cyanogen  bromide,  when  it  is  obtained 
as  a  yellow  liquid,  b.  p.  126722  mm.  The  compound  resembles  allyl 
bromide  in  its  reactions.  If  cyanogen  chloride  is  used  instead  of  the 
bromide,  1-cyanoindene,  Ci^HyN,  b.  p.  140 — 142714  mm.,  is  formed. 
When  treated  by  Pinner's  method,  this  yields  ethyl  indene- 1- 
carboxylate,  b.  p.  14078  mm.  (compare  Weissgerber,  Abstr.,  1911, 
i,   1442). 

Di-indmyl,    CH<^^^CH-CH<^|^>CH,    prepared    by    the 
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action  of  iodine  on  magnesium  indenyl  bromide  in  toluene,  occurs  as 
colourless  crystals,  m.  p.  99—100°;  when  treated  with  bromine  it 
forms  two  tetrabromides.  One  of  these  is  soluble  in  chloroform  and 
has  m.  p.  138 — 139°,  whilst  the  other  is  insoluble  and  has  m.  p. 
222—224°.  W.  O.  W. 

The  Influence  of  the  Nitro-group  on  the  Sulphonation  of 
Diphenylmethane.  Alfred  Kliegl  (Verh.  Ges.  deut.  Naturforacli. 
Aerzte,  1912,  ii,  [1],  225-226).— Wedekind  and  Schenk  (Abstr.,  1911, 
i,  190)  found  it  impossible  to  sulphonate  the  methylene  group  of 
diphenylmethane  with  chlorosulphonic  acid.  An  attempt  has  there- 
fore been  made  to  lessen  the  liability  of  the  nuclei  to  sulphonation, 
and  at  the  same  time  to  increase  the  reactivity  of  the  methylene  group 
by  the  introduction  of  substituents.  It  is  found,  however,  that 
nitro-groups  increase  the  readiness  with  which  diphenylmethane  is 
sulphonated.  In  all  three  nitrodiphenylmethanesulphonic  acids,  the 
sulpho-group  occupies  the  para-position  in  the  un-nitrated  nucleus. 
Triphenylmethane  behaves  in  a  similar  manner,  and  o-nitrotriphenyl- 
methane  gives  a  disulphonic  acid  with  concentrated  sulphuric  acid  on 
the  water-bath. 

^-Aminodiphenylmethane-jp-sulphonic  acid  yields  a  sparingly  soluble 
diazosulphonic  acid,  which  behaves  as  an  internal  salt,  although  the 
two  salt-forming  groups  are  attached  to  different  nuclei.       C.  H.  D. 

Sulphonation  of  )8-Nitronaphthalene.  Hans  Kappeler  (Ber.^ 
1912,45,  633— 635).— The  sulphonation  of  ;8-nitronaphthalene  with 
fuming  sulphuric  acid  is  completely  analogous  to  that  of  y8-naphthyl- 
amine.  A  mixture  of  two  monosulphonic  acids  is  obtained,  which  were 
identified  by  reduction  to  the  corresponding  j8-naphthylaminesulphonic 
acids. 

2-N^itronaphthalene-5 -sulphonyl  chloride  forms  large,  pale  yellow  prisms, 
m.  p.  127° ;  the  corresponding  amide  crystallises  in  yellow,  four-and  six- 
sided  plates,  m.  p.  223—224°. 

2'N'itronaphthalene-8-sulphonyl  chloride  separates  in  tiny,  almost 
colourless  needles,  m.  p.  169 — 170°;  the  amide  forms  colourless, 
crystalline  tablets,  m.  p.  261 — 262°. 

The  free  sulphonic  acids  were  obtained  as  colourless,  microcrystalline 
precipitates.  E.  F.  A. 

Action  of  Sulphurous  Acid  on  Aldehydoaminic  Bases. 
Mario  Mayer  {Gazzetta,  1912,  42,  i,  50—56.  Compare  Abstr., 
1911,  i,  223). — Benzylideneaniline  anhydrosulphite, 

(CHPh:NPh)2,S02, 
is  an  orange-yellow  powder,  m.  p.  115 — 120°  (decomp.),  which  is 
obtained  when  dry  sulphur  dioxide  acts  on  dry  benzylideneaniline, 
and  also  (more  easily)  when  a  benzene  solution  of  benzylidene- 
aniline is  saturated  with  sulphur  dioxide.  The  substance  loses 
sulphur  dioxide  when  kept,  leaving  benzylideneaniline  as  the  only 
product. 

Aniline  benzylideneaniline  sulphite,  already  obtained  by  Knoe- 
venagel,  can  also  be  prepared  by  saturating  an  ethereal  solution  of 
benzylideneaniline  with  sulphur  dioxide.      When  it  is   heated  in  a 
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sealed  tube  for  some  hours  at  105 — 110°,  aniline  and  aniline  sulphite 
are  formed,  and,  in  addition,  henzylideneaniline  hydrogen  sulphite^ 
CiglljgOgNS.  This  decomposition  renders  improbable  Eibner's 
supposition  (Abstr.,  1901,  i,  376)  that  the  original  compound  is 
dianilinophenylmethane  anhydrosulphite,  CHPh(NHPh)2,S02.  Benzyl- 
ideneaniline  hydrogen  sulphite  is  best  prepared  by  passing  sulphur 
dioxide  through  a  very  dilute  aqueous-alcoholic  solution  of  henzyl- 
ideneaniline;  it  forms  tufts  of  acicular  crystals,  m.  p.  145°.  If  the 
solution  is  more  concentrated,  the  salt  of  m.  p.  125°  is  obtained,  but 
when  this  is  removed,  the  liquid  slightly  warmed,  and  treated  with 
more  sulphur  dioxide,  a  substance  separates  in  the  form  of  long,  flat 
needles,  m.  p.  147°,  which  are  identical  in  behaviour  with  those 
above  mentioned,  m.  p.  145°.  Benzylideneaniline  hydrogen  sulphite 
yields  the  above-mentioned  salt  of  m.  p.  125°  when  treated  with 
aniline. 

Speroni  (Abstr.,  1903,  i,  246)  obtained  the  neutral  anhydrosulphite 
of  aniline  and  benzaldehyde,  giving  the  m.  p.  138 — 140°.  On 
repeating  this  preparation  the  author  obtains  a  substance,  m.  p. 
125°,  which  is  identical  with  Knoevenagel's  salt  previously  referred 
to.  If,  however,  this  compound  is  treated  with  warm  alcohol,  the 
greater  part  of  it  then  has  m.  p.  140°  (decomp.)  and  gives  the  same 
analytical  figures  as  the  salt  of  m.  p.  125°  and  it  is  suggested  that 
the  two  substances  are  the  aniline  salts  of  two  isomeric  forms  of  the 
sulphurous  acid.  Speroni,  by  treating  a  neutral  aqueous  solution  of 
aniline  sulphite  with  benzaldehyde,  obtained  a  substance,  m.  p.  130°, 
but  the  author,  working  under  the  same  conditions,  always  obtains  a 
product,  m.  p.  125 — 127°,  identical  with  the  salt  of  m.  p.  125°  already 
mentioned. 

When  the  three  compounds  above  described  (of  m.  p.  115 — 120°, 
145°  and  125°  respectively)  are  treated  with  a  cold,  saturated,  alcoholic 
solution  of  picric  acid,  the  first  two  yield  benzylideneaniline  picrate, 
whilst  the  third  gives  also  aniline  picrate. 

In  regard  to  the  constitution  of  the  sulphites  described  in  this  and 
in  the  earlier  paper,  the  author  rejects  Eibner's  view  {loc.  cit.)  that 
all  compounds  formed  from  aldehydes,  amines,  and  sulphurous  acid 
are  sulphites  of  aldehydoaminic  bases.  Such  substances  as  the 
additive  products  from  benzylideneaniline  and  sulphur  dioxide  or 
sulphurous  acid  do  belong  to  that  type,  but  the  other  compounds 
described  in  the  present  paper  and  the  aldehyde-  and  keto-sulphites 
of  the  alkaloids  do  not.  The  aldehydoaminic  bases  which  are 
obtained  when  some  of  these  decompose  are  not  present  in  the 
compounds  themselves,  but  are  formed  by  the  interaction  of  the 
aldehyde    and    amine    first    formed    in    the    decomposition. 

K.  V.  S. 

Electrolysis  of  Phenyldialkylhydroxyethylammonium 
Iodides  and  Some  Derivatives  of  Choline.  Bruno  Emmert  {Ber., 
1912,  45,  430 — 433). — The  electrolysis  of  quaternary  phenylammo- 
nium  salts  at  lead  cathodes  leads  to  the  formation  of  tertiary  aliphatic 
amines  (Abstr.,  1909,  i,  376,  602).  An  attempt  has  been  made  to 
extend  this  method  to  those  cases  in  which  unsaturated  aliphatic  and 
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hydroxyalkyl  groups  are  attached  to  the  iV^-atom.  By  the  electrolysis 
of  phenyldimethylallylammonium  iodide,  however,  propylene  and 
dimethylaniline  were  obtained  in  good  yield,  the  allyl  instead  of 
the  phenyl  group  being  eliminated.  Electrolysis  of  phenyldimethyl- 
hydroxyethylammonium  iodide  and  of  phenylmethylethylhydroxy- 
ethylammonium  iodide  yielded  dimethyl-y3-hydroxyethylamine  and 
methylethyl-/3-hydroxyethylamine,  whilst,  at  the  same  time,  a  certain 
amount  of  a  tertiary  aniline  was  formed,  one  aliphatic  group  being 
split  off. 

Dimethyl/S-hydroxyethylamine  was  dried  over  potassium  hydroxide 
and  barium  oxide,  and,  whilst  still  somewhat  moist,  had  b.  p.  129 — 133°. 
Ladenburg  (Abstr.,  1882,  166)  found  130—134°,  and  Knorr  (Abstr., 
1889,  905)  128—130°.     The  gold  salt  was  analysed. 

MethylethyI-j8-hydroxyethylamine,  isolated  through  its  hydrochlorids^ 
had  b.  p.  149 — 150°.  The  aurichloride  was  analysed.  When  treated 
with  methyl  iodide  in  ethereal  solution,  it  formed  dimethylethyl- 
P-hydroxyethylammonium  iodide^  which,  on  treatment  with  moist  silver 
oxide,  yielded  the  corresponding  base.  The  latter  was  identified  by 
conversion  into  its  aurichloride,  m.  p.  276 — 277°  (decomp.).  Methyl- 
ethyl-^-hydroxyethylamine  and  ethyl  iodide  reacted  to  form  an  iodide, 
from  which  methyldiethyl-j8-hydroxyethylammonium  hydroxide  was 
prepared.  The  aurichloride  obtained  from  the  latter  had  m.  p. 
246—247°  (decomp.). 

A  similar  series  of  compounds  was  obtained  from  methylethyl- 
)3-hydroxyethylamine  and  propyl  iodide.  In  this  case  the  corresponding 
aurichloride  could  not  be  obtained  in  a  crystalline  state.  The  platini- 
chloride,  CjgH^QOgNgCigPt,  was  analysed.  H.  W. 

Diphenylhydroxylamine.  Heinrich  Wieland  and  Alexander 
RosEEU  [Ber.,  1912,  45,  494 — 499). — The  interaction  of  nitrosobenzene 
and  magnesium  phenyl  bromide  in  ether  at  —15°  under  carefully 
regulated  conditions  leads  to  the  formation  of  ^/3-diphenylhydroxyl- 
amine,  NPhg'OH,  m.  p.  60°  (decomp.),  colourless  crystals.  The 
substance,  when  pure,  can  be  kept  for  eight  days  without  decomposi- 
tion, develops  a  deep  blue  coloration  with  concentrated  sulphuric  acid, 
is  neutral  in  character,  reduces  ammoniacal  silver  solutions  in  the 
cold,  and  yields  diphenylamine  by  reduction.  It  reacts  with  diphenyl- 
hydrazine  hydrochloride  (0  5  mol.)  in  slightly  acidified  alcohol  to  form 
the  hydrochloride  of  quinoneanildiphenylhydrazone  (Abstr.,  1911, 
i,  82),  the  constitution  of  which  is  thus  definitely  settled.  C.  S. 

Action  of  Bromine  in  Presence  of  Aluminium  Bromide  on 
the  Methylcyc^ohexanols.  Fernand  Bodroux  and  Felix  Taboury 
(CompL  rend.,  1912,  154,  521.  Compare  Abstr.,  1911,  i,  779).— The 
three  methylc^/c^ohexanols  behave  similarly  to  cyc/ohexanol  in  their 
behaviour  towards  bromine  in  presence  of  aluminium  bromide.  In 
each  case  the  solid  pentabromotoluene  is  formed,  together  with  a 
yellow  oil.  The  latter  is  a  mixture  of  bromo-derivatives,  and  is 
capable  of  undergoing  further  bromination,  giving  gummy  products  in 
the  case  of  methylc2/c^ohexan-2-  and  -4-ol.  The  third  isomeride,  however, 
gave  a  small  quantity  of  hexabromomethylcyclohexane,  CyHgBrg,  in  the 
form  of  long,  colourless  needles,  m.  p.  295°.  W.  O.  W. 
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Halogen  Derivatives  of  Phenolic  Ethers.  Alphonse  Matlhe 
and  Marcel  Murat  (Compt.  rend.,  1912,  154,  601—604*) — The 
catalytic  method,  in  which  thorium  oxide  is  employed,  is  very 
advantageous  for  the  preparation  of  diphenyl  ether  and  its  homologues, 
which  are  obtained  with  difficulty  by  the  ordinary  processes. 

pChlorodipfieni/l  ether,  OPh-CgH^Ol,  prepared  by  the  action  of 
chlorine  in  presence  of  iodine  on  diphenyl  ether  in  carbon  tetrachloride 
solution,  has  b.  p.  284°/760  mm.,  D^^  1-2026,  Wp  1-599;  di-p-cMoro- 
diphenyl  eiliAr,  0(CgH4Cl)2,  formed  at  the  same  time  has  b.  p.  312 — 315°. 
i^-Bromodiphenyl  ether  has  b.  p.  305°,  and  the  dibromo-derivative, 
m.  p.  54°,  b.  p.  338 — 340°.  Di-o-tolyl  ether  gave  the  following  com- 
pounds :  a  mo7ioc/i^oro-derivative,  b.  p.  308 — 310°,  a  c^icA^oro- derivative, 
b.  p.  338— 340°,  a  ww>wo6romo-derivative,  b.  p.  330°/670  mm.,  D^o  1-4162. 
Di-p-tolyl  ether  gave  a  TworiocA^oro-derivative,  b.  p.  315°/760  mm,,  a 
dicA^o-derivative,  b.  p.  240— 245°/20  mm.,  D^o  1-1800,  a  monolyromo- 
derivative,  b.  p.  330— 333°/760  mm.,  D^o  1-417,  and  a  di6romo-deriv- 
ative,  m.  p.  131°.  W.  O.  W. 

Action  of  Bromine  and  Chlorine  on  Dehydrodicarvacrol. 
Henri  Cousin  {Compt.  rend.,  1912,  154,  441 — 443;  J.  Pharm.  Chim., 
1912,  [vii],  5,  236— 240.t  Compare  Abstr.,  1910,  i,  4=7 6).—Dibromo- 
deliydrodicarvacrol,  CgoHg^OgBrg,  prepared  by  the  action  of  bromine  on 
dehydrodicarvacrol  in  chloroform  solution,  occurs  in  pale  yellow 
prisms,  m.  p.  179 — 180°(corr.).  The  corresponding  (£icA^oro-derivative, 
obtained  by  using  the  calculated  amount  of  chlorine,  crystallises  in 
pale  yellow  prisms.  When  excess  of  chlorine  is  employed,  dichloro- 
dehydrodicarvacroquinone  tetrachloride,  CgoHjgOgCl  ,  is  formed  as  a 
yellow  resin,  slowly  changing  to  crystals,  m.  p.  155 — 156°  (decomp.). 
When  treated  with  reducing  agents,  this  substance  yields  dichloro- 
dehydrodicarvacrol ;  the  corresponding  quinone  has  not  been  isolated. 

W.  0.  W. 

Colour  of  Alkaline  Solutions  of  Quinol  and  of  Their 
Oxidation  Products.  Robert  Luther  and  A.  Leubner  {J.  pr. 
Chem.,  1912,  [ii],  85,  233 — 234). — On  treatment  with  aqueous  alkalis, 
quinone  gives  yellowish-green  solutions,  which  become  brownish-black 
on  exposure  to  air.  Addition  of  sodium  sulphite  to  solutions  of 
quinone  produces  an  intensely  greenish-blue  coloration,  which  gradually 
changes  to  light  yellow.  When  shaken  with  air,  the  yellow  solutions 
become  green  and  then  light  yellow.  If  the  traces  of  oxidation- 
products  formed  by  dissolving  the  quinone  are  destroyed  by  potassium 
hydrogen  sulphite  or  quinol,  the  addition  of  sodium  sulphite  produces 
a  brown  coloration.  The  blue  coloration  is  probably  due  to  the 
formation  of  an  alkali  salt  of  an  oxidation  product  of  quinone. 

According  to  Euler  and  Bolin  (Abstr.,  1909,  ii,  374)  quinol 
dissolves  in  alkalis,  yielding  yellow  solutions,  owing  to  the  formation 
of  quinonoid  salts.  The  authors  find,  however,  that  solutions  of 
potassium  carbonate  or  potassium  hydroxide  and  of  quinol,  to  which 
small  quantities  of  sodium  hydrogen  sulphite   have  been    added    in 

•  and  Bull.  Soc.  chim.,  1912,  [iv],  11,  328—332. 
t  and  Bull.  Soc.  chim.,  1912,  [iv],  11,  332—336. 
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order  to  destroy  dissolved  oxygen  and  traces  of  quinone,  do  not  yield 
yellow  colorations  when  mixed,  but  gradually  acquire  a  dark  brown 
colour  on  exposure  to  air.  From  these  observations  the  conclusion 
is  drawn  that  salts  of  quinol,  quinone,  hydroxyquinol,  and 
dihydroxyquinol  are  respectively  colourless,  yellow,  bluish-green,  and 
reddish-brown.  F.  B. 

Isomerism  Among  the  Ethers  of  Diisoeugenol.  Ernesto 
PuxEDDU  (Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i,  124 — 129.  Compare 
Abstr.,  1909,  i,  225). — The  author  considers  it  probable  that  the 
polymerisation  of  eugenol  ethyl  ether  observed  by  Wassermann  is 
preceded  by  an  isomerisation,  so  that  Wassermann's  polymeride  is  a 
diisoeugenol  diethyl  ether,  stereoisomeric  with  the  dizsoeugenol  diethyl 
ether  described  by  the  author  {loc.  cit.).  They  differ  not  only  in 
solubility  and  in  m.  p.,  but  also  give  different  bromine  derivatives. 
Eugenol  ethyl  ether  was  prepared  by  the  action  of  ethyl  sulphate  on 
eugenol  dissolved  in  potassium  hydroxide  (10%),  and  also  by  Wasser- 
mann's  method.  When  it  was  distilled,  the  residue  which  did  not 
distil  at  260°  consisted  of  Wassermann's  polymeride,  but  had 
m.  p.  140°  (Wassermann  gave  125°).  It  is  obtained  in  better  yield 
by  heating  eugenol  ethyl  ether  for  fifteen  hours  in  a  bath  at  about 
270°.  In  chloroform  solution,  it  absorbs  bromine,  but  no  individual 
substance  could  be  isolated  from  the  product.  The  diisoeugenol  diethyl 
ether  previously  described  by  the  author,  when  treated  with  bromine 
in  ethereal  solution  cooled  with  ice  and  salt,  yields  monobromodiiso- 
eugenol  diethyl  ether^  C24H3j04Br,  which  forms  yellowish-green, 
rhombohedral  crystals,  m.  p.  118°.  H.  V.  S. 

lodothio-ethers,  lodosulphones,  lodosulphonic  Esters,  and 
their  Derivatives  with  Multivalent  Iodine.  Conrad  Will- 
GERODT  and  Max  Klinger  {J.  pr.  Chem.,  1912,  [ii],  85,  189 — 198). — 
^-lodothiophenetole  {^-iodophenyl  ethyl  sulphide),  CgH^I'SEt,  prepared 
by  reducing  p-nitrothiophenetole  (jt?-nitrophenyl  ethyl  sulphide)  with 
tin  and  hydrochloric  acid  and  replacing  the  amino-group  of  the  result- 
ing p-aminothiophenetole  {^-aminophenyl  ethyl  sulphide)  by  iodine  by 
means  of  the  diazo- reaction,  is  a  yellow  oil,  b.  p.  146 — 147°/11  mm. 
When  treated  with  chlorine  in  chloroform  solution,  it  yields  an  unstable 
iododichloride,  which  rapidly  decomposes  into  p-iodothiophenetole  and 
^-iodohenzenesulphonyl  chloride.  The  formation  of  the  latter  compound 
is  considered  to  be  due  to  the  decomposition  of  the  iododichloride  into 
ethyl  chloride  and  the  compound  (I),  which  then  reacts  with  the 
iodoso-compound  (II),  produced  by  the  action  of  moisture  on  the 
iododichloride  : 

(I)  C,H4l-SCl  +  (II)  2SEt-CoH4-IO  =  2C6HJ-SEt  +  C«H4l-S02Cl. 

Methyl  ^-iodobenzenesulphonate,  prepared  from  the  sulphonyl 
chloride  and  methyl  alcohol,  crystallises  in  rhombohedra,  m.  p.  74°.  It 
yields  a  yellow,  crystalline  iododichloride,  ICl2*CgH4'S03Me,  which  is 
converted  by  aqueous  sodium  carbonate  into  methyl  -p-iodosobenzene- 
sulphonate,  lO-CgH^-SOgMe  (decomp.  176—178°);  the  iodosoacetate, 
I(OAc)2-CgH4'S03Me,  forms  rhombic  prisms,  m.  p.  174°.  Methyl 
p-iodoxybenzenesulphonate  is  prepared  by  the  action  of  sodium 
hypochlorite  and  acetic  acid  on  the  iododichloride. 


i.    266  ABSTRACTS  OF   CHEMICAL  PAPERS. 

p-Iodophenylethylsulphone,  C^H^I'SOgEt,  obtained  as  a  white  powder, 
m.  p.  83°,  by  oxidising  /?-iodothiophenetole  with  chromium  trioxide 
in  glacial  acetic  acid  solution,  yields  an  iododichloridey  IClg'CgH^'SOgEt 
(decomp.  118°),  which  is  converted  by  the  usual  methods  into  p-iodoso- 
pJvenyhthylsulphone  (decomp.  235°),  the  iodosoacetate^ 

I(OAc)2-CeH4-S02Et, 
monoclinic  needles,  m.  p.  167 — 170°,  and  p-iodoxyphenylethyhulphone, 
lOg'C^H^'SOgEt,   which   crystallises    in   small    octahedra,   exploding 
at  220°. 

p-Iododiphenyl  sulphide,  C^H^I'SPh,  prepared  from  ;?-aminodiphenyl 
sulphide  (Kehrmann  and  Bauer,  Abstr.,  1897,  i,  27)  by  means  of  the 
diazo-reaction,  crystallises  in  lustrous,  white  leaflets,  m.  p.  35°, 
b.  p.  230°/ll  mm.  Attempts  to  prepare  the  iododichloride  by  the  action 
of  chlorine  in  chloroform  solution  yielded  a  yellow  oil,  which  on 
exposure  to  air  is  transformed  into  p-iododiphenyl  sulphoxide, 

CgHJ-SOPh, 
and  i^-iododiphenyhulphone,  CgH^I'SOgPh.  The  last-mentioned  com- 
pound has  also  been  prepared  (1)  by  oxidation  of  jo-iododiphenyl 
sulphide  with  chromium  trioxide  in  glacial  acetic  acid  solution,  and  (2) 
by  the  interaction  of  /?-iodobenzenesulphonyl  chloride  and  benzene  in 
the  presence  of  aluminium  chloride.  It  crystallises  in  white  needles, 
m.  p.  141°,  and  forms  an  iododichloride,  IClg'CgH^'SOgPh,  rhombic 
crystals  (decomp.  130°).  n-Iodosodiphenylsulphone  is  a  pale  yellow 
powder  (decomp.  210^);  the  iodosoacetate,  I(OAc)2'CgH^'S02Ph,  forms 
white  needles  (decomp.  195°) ;  p-iodoxydiphenylsulphonej 

lOg-CgH^-SOgPh, 
crystallises  in  white  leaflets,  which  explode  at  220 — 223°. 

/?-Iododiphenylsulphoxide,  prepared  by  oxidising  a  cold  glacial  acetic 
acid  solution  of  jt?-iododiphenyl  sulphide  with  aqueous  chromic  acid, 
forms  large,  white,  rhombic  crystals,  m.  p.  106°.  F.  B. 


lodosulphones  and  Their  Derivatives  with  Multivalent 
Iodine.  Conrad  Willqerodt  and  Max  Plocksties  (/.  pr.  Ghem., 
1912,  [ii],  85,  198—207). — p-Iodophenyl-p-tolyhulphone  {i-iodoA'- 
methyldiphenylsulpJwne),  CgH^Me'SOg'CgH^I,  is  prepared  by  the 
interaction  of  />iodobenzenesulphonyl  .  chloride  and  toluene  in 
carbon  disulphide  solution  in  presence  of  aluminium  chloride ;  it 
crystallises  in  rhombs,  m.  p.  162°,  and  yields  an  iododichloride,  which 
crystallises  in  slender,  sulphur-yellow  needles  (decomp.  120°),  and 
forms  with  pyridine  an  additive  compound, 

CgH,Me-S02-CgH4-ICl2,2C5H6N, 
decomposing  at  118—120°. 

4:-Iodo8ophenyl-p-tolylsulphone  is  a  pale  yellow  powder  (decomp. 
197°);  the  iodosoacetate,  CgH4Me-S02-CgH^-I(OAc)2,  crystallises  in 
lustrous  needles,  decomposing  at  180°.  i-Iodoxyphenyl-p-tolylsiUphone, 
CgH^Me-SOg'CgH^-IOg,  forms  a  white  powder  (decomp.  320°),  and 
reacts  with  4-iodosophenyl-/^tolylsulphone  and  silver  oxide  in  the 
presence  of  water,  yielding  di-p-ii-toluenesulphonylphenyliodinium 
hydroxide,  OH*I(CgH^*S02"CgH4Me)2,  which  was  obtained  only  in 
aqueous  solution,  and  forms  a  yellow  iodide. 


i 
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^-i-Toluenesulphonyldiphenyliodinium  chloride, 
CgH^Me-SOg-CgH^-IPhCl, 
is  obtained  in    aqueous  solution    by   heating    phenyl-f)-tolylsulphone- 
4'-iododichloride  with  mercury  diphenyl  and  water  at  50°  ;  the  iodide 
(decomp.   132°)  and  platinichloride,   slender,  yellow  needles  (decomp. 
178°),  are  described. 

4:-Iododiphenylsulphone-i'-carhoxyliG  acid,  CgH^I  •SOg'CgH^'COgH, 
prepared  by  the  oxidation  of  4-iodophenyl-/)-tolylsulphone  with 
chromium  trioxide  in  glacial  acetic  acid  solution,  crystallises  in 
colourless,  slender  needles,  m.  p.  293°,  and  yields  crystalline  sodium 
and  silver  salts ;  the  iododichloride  could  not  be  obtained  in  a  pure 
condition. 

Ethyl  4:-iododiphenylsulphone-4:'-carhoxylate,  prepared  by  esterifying 
the  preceding  acid,  crystallises  in  slender  needles,  m.  p.  140°  ;  it  yields 
a  yellow,  crystalline  iododichloride,  IClg'CgH^-SOg'CgH^'COgEt 
(decomp.  110°),  which  is  converted  by  aqueous  sodium  carbonate  into 
ethyl  ^-iodosodiphenylsulphone-^'-carhoxylate, 

lO-CgH^-SOg-CgH^-COgEt, 
a  pale  yellow  powder,  decomposing  at  235°. 

4:-Iodophenyl-''2-^-xylylsulphone,  CgH^I'SOg'CgHgMcg,  is  obtained  in 
quadrilateral  prisms,  m.  p.  115°,  by  the  interaction  of  jo-iodobenzene- 
sulphonyl  chloride  and  ;?-xjlene  in  the  presence  of  aluminium  chloride. 
The  iododichloride,  iClg'CgH^'SOg'CgHgMeg,  forms  short,  yellow 
needles  (decomp.  138°) ;  4:-iodosophenyl-2-^-xylylsulphone  is  a  pale 
yellow  powder  (decomp.  134°). 

2-^-Xylenesulphonyldiphenyliodinium,  (2  :  5  -  dimetliyldiphenylsulphone- 
i' -phenyliodinium)  chloride,  CgH3Me2*S02*CgH^'IPh*Cl,  is  obtained  by 
the  action  of  mercury  diphenyl  on  the  preceding  iododichloride  in 
chloroform  solution  ;  the  platinichloride  (decomp.  182°)  and  iodide 
(decomp.  135°)  are  also  described.  F.  B. 

4-Amino-l-naphthyl  Mercaptan.  Theodor  Zincke  and  Feanz 
ScHUTz  {Ber.,  1912,  45,  471 — 483). — 4:-Amino-l-naphthyl  mercaptan, 
NHg'OjQHg'SH,  m.  p.  91 — 93°,  yellow  needles,  is  obtained  by  reducing 
4-acetylamino-l-naphthalenesulphonyl  chloride  by  alcohol,  concentrated 
hydrochloric  acid  and  zinc,  and  hydrolysing  the  resulting  acetylamino- 
naphthyl  mercaptan  by  alcohol  and  hydrochloric  acid.  The  hydro- 
chloride, sulphate,  acetyl  derivative,  m.  p.  173°,  and  diacetyl  derivative, 
m.  p.  152°,  are  described.  With  alcoholic  benzaldehyde,  it  forms  the 
henzylidene  derivative,  CHPh(S-CioHg-N:CHPh)2,  m.  p.  68°,  yellow 
powder,  in  which  the  benzylidene  group  attached  to  the  sulphur  atoms 
is  hydrolysed  by  alkalis,  and  those  attached  to  nitrogen  by  acids.  The 
disulphide,  ^^[G-^^QRQ'l^'H.^lif  ^-  P-  168°,  is  obtained  by  oxidisiug  the 
amino-mercaptan  with  30%  hydrogen  peroxide  in  alcoholic  or  alkaline 
solution.  It  forms  a  diacetyl  derivative,  m.  p.  265°,  yellow  needles, 
which  is  also  obtained  by  the  oxidation  of  the  acetylaminonaphthyl 
mercaptan. 

When  a  suspension  of  4-acetylamino-l-naphthyl  mercaptan  in  chloro- 
form or  carbon  disulphide  is  treated  in  a  freezing  mixture  with  chlorine 
(1  mol.),  the  preceding  disulphide  is  first  formed,  and  then  changes 
to  i-acetylamino-l-chlorothiolnaphthaleney  NHAcCioHg'SCl,    a   yellow 
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powder,  which  forms  intensely  yellow  solutions,  and  is  very  reactive 
(compare  Abstr.,  1911,  i,  368),  yielding  the  diBulphide  with  alcohol 
or  formic  or  acetic  acid,  and  4:-acetylaminol-acetoiiyUhiolnaphthalene, 
NHAc-CioH^'S-CHg-COMe,  m.  p.  155—160°  white  crystals,  with 
acetone  ;  the  last  compound  is  also  obtained  from  chloroacetone  and 
acetylaminoDaphthyl  mercaptan  in  dilute  sodium  hydroxide.  4:-Acett/l- 
aviino-l-bromothiolnaphthalene,  NHAc*CjoHg*SBr,  is  obtained  in  a 
similar  manner ;  it  can  only  be  isolated  in  the  form  of  the  hydrobrojuide, 
a  yellow  powder.  An  excess  of  bromine  converts  4-acetylamino- 
1-naphthyl  mercaptan  in  chloroform  into  \-hromo-^-acetylaminonaphtJia- 
lene  hydroh'omide,  CioHgBr»NHAc,HBr,  m.  p.  205°  (decomp.), 
straw-yellow  needles. 

4rAcetylaniino-l-7iaphthyl  methyl  stUphidef  NHAcCjoHg'SMe,  m.  p. 
193°,  yellow  needles,  is  obtained  by  shaking  methyl  sulphate  and 
4-acetylamino-l-naphthyl  mercaptan  in  a  slight  excess  of  10%  sodium 
hydroxide.  By  hydrolysis  with  alcohol  and  concentrated  hydrochloric 
acid,  it  yields  ^-amino-\-naphthyl  methyl  sulphide  hydrochloride^ 

NH2-CioH6-SMe,HCl, 
white  needles,  from  which  the  free  base,  CnHj^NS,  m.  p.  54°,  is 
obtained.  The  base  is  sensitive  to  oxidising  agents,  forms  solutions 
with  blue  fluorescence,  reacts  with  beczaldehyde  in  alcohol  to  give 
^-benzylideneamino-a-naphthyl  methyl  sulphide,  SMe'CjQHR'NiC-H-Ph, 
m.  p.  56°,  yellow  needles  (which  forms  an  intensely  red  salt  with 
hydrogen  chloride  in  ether),  and  yields  by  methylation  4i-dimethyl- 
amino-l-naphthyl  methyl  sulphide,  NMeg'CjoHg'SMe,  b.  p.  199°/ 
16 — 17  mm.  {hydriodide,  decomp.  171 — 173°). 

4-Acetylamino-l-naphthyl  methyl  sulphide  reacts  with  bromine  in 
acetic  acid  to  form  a  dibromide  (impure),  CigHjgONSBrg,  m.  p.  157° 
(decomp.),  a  dark  red,  crystalline  powder,  which  is  converted  by 
boiling  glacial  acetic  acid  into  the  acetyl  derivative,  m.  p.  232°,  white 
needles,  of  3-brom^-i-amino-l-naphthyl  methyl  sulphide, 

NHg-CioH^Br-SMe, 
m.  p.  138°,  colourlegs  needles.  By  oxidation  in  glacial  acetic  acid 
with  30%  hydrogen  peroxide  and  hydrolysis  of  the  product  by  alcoholic 
potassium  hydroxide  at  100°,  4-acetylamino-l-naphthyl  methyl  sulphide 
yields  the  sulphoxide,  NHg'CjoHg'SO'CHg,  m.  p.  171 — 172°,  colourless 
crystals  {acetyl  derivative,  m.  p.  183 — 184°;  a  hydrate^ 

Ci3Hj302NS,iH20, 
m.  p.  109 — 111°,  has  also  been  obtained),  the  salts  of  which,  unlike 
those  of  the  parent  sulphide,  are  only  slightly  hydiolytically  dis- 
sociated. The  sulphoxide  reacts  with  hydrogen  bromide  in  chloroform 
to  form  the  preceding  red  dibromide,  and  its  acetyl  derivative  is 
oxidised  by  an  excess  of  hydrogen  peroxide  to  the  corresponding 
aW/^/ionejJSHAc'C^QHg'SOgMe,  m.  p.  236°,  the  hydrolysis  of  which  yields 
4:-amino-l-naphthylmethylsulphone,  NHg'CjoHg'SOgMe,  m.  p.  175° 
(hydrochloride,  decomp.  about  247°).  By  warming  its  solution  in 
acetic  acid  with  a  little  concentrated  hydrochloric  acid,  4-amino-l- 
naphthylmethylsulphoxide  is  converted  into  the  hydrochloride  of 
3-diloro-iamino-l-?iaphthyl  methyl  sulphide,  NHo'CjoHgCl'SMe,  m.  p. 
71°.  C.  S. 
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Trimethylene    [cycZoPropane]     Derivatives     of     the     Type 

^29>CHX.     Louis  Michiels  {BvZl.  Acad,  roy.  Belg.,  1912,  10—34. 

Compare  Abstr.,  1901, 1,581;  1902,1,  525;  1911,1,62,  459).— A  number 
of  ketones,  containing  the  c?/c?opropyl  group,  have  been  prepared,  and 
from  these  the  corresponding  secondary  alcohols  have  been  obtained. 
Methylisopropylcarbinol  has,  In  particular,  been  studied  with  regard 
to  its  behaviour  towards  hydrogen  bromide.  In  the  second  half  of  the 
paper  the  author  considers  the  physical  properties  of  the  c?/c^opropane 
derivatives  as  compared  with  those  of  the  corresponding  aliphatic 
compounds. 

cjcloPropylmethylcarbinol,  ^  i^CH-CHMe'OH,     is    obtained    by 

the  reduction  of  cyc^opropylmethyl  ketone  with  sodium  and  dry  alcohol 
as  a  viscous,  colourless  liquid,  b.  p.  119—120°,  Df  0-88045,  <  1-42461. 
With  hydrogen  chloride  it  readily  yields  the  corresponding  chloride^ 
b.  p.  105 — IO6775O  mm.,  and  with  hydrogen  bromide,  in  the  cold,  the 
bromide,  a  colourless,  mobile  liquid,  b.  p.  118—1207751  mm.,  Df  M552. 
From  the  bromide  by  the  further  action  of  hydrogen  bromide,  or  from 
the  original  carbinol  by  the  action  of  concentrated  hydrobromic  acid, 
a  dibromlde  is  obtained,  the  trimethylene  ring  being  opened,  which  is 
probably  y-pentylene  dibromlde  (compare  Llpp,  Abstr.,  1890,  20). 

cycloProp2/^isoam2/ZZ;e«one,CHMe2-[CH2]2-CO-CH<^  I     ^,  a  colourless 

liquid  with  an  odour  of  mint,  is  obtained  by  the  action  of  magnesium 
^soamyl  bromide  on  C2/c?opropanecarboxylonitrile,  the  additive  product 
being  decomposed  by  water  and  acid.  It  has  b.  p.  183 — 185°/755  mm., 
Df  0-87408,  wg*  1-44064  ;  and  yields  &  semicarbazone,  m.  p.  140—141°. 
On  reduction  with  sodium  and  alcohol,  cyciopo'opylisoamylcarbinol  is 
formed  as  a  colourless,  viscous  liquid  with  a  citron-like  odour,  b.  p. 
188— 189°/766  mm.,  Df  0-8631,  n^'  1'44405. 

OH 
cycloPropyl  isohexyl  ketone,    CHMeg-rCHglg'CO'CH^i^,   results 

from  the  interaction  of  magnesium  isohexyl  bromide  and  ethylene- 
acetonitrile.  It  is  a  colourless,  mobile  liquid,  with  an  odour  of  mint, 
b.  p.  200—2027739  mm.,  Df  0-8631,  n^  1-44325;  on  reduction  it 
yields  the  carbinol^  a  colourless,  viscous  liquid,  with  a  citron-like 
odour,  b.  p.  206— 2077747  mm.,  Df  0-8603,  <  1-44345. 

H  C  CH 

cycloFropylacetylcyclopropanef  ^  i '>CH*C0*CH2*CH<^  i     ^  is  pre- 

pared  by  the  interaction  of  magnesium  c^/cZopropylcarbinyl  bromide  and 
c^/cZopropanecarboxylonltrlle  as  a  colourless,  mobile  liquid,  b.  p. 
175— 177°/759  mm.,  Df  0-9149,  n^  1-45787,  which  yields  a  semi- 
carbazone,  m.  p.  82 — 83°.  On  reduction  it  gives  the  corresponding 
dicyclopropylethanol,  C3H./CH(OH)-CH./C3H5,  b.  p.  179—1807 
770  mm.,  Df  0-9054,  <  1-46036.  This  with  hydrogen  bromide 
gives  a  bromide,  Df  1*585,  in  which  only  one  of  the  c'2/c?opropane 
groups  has  been  opened. 
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The  following  secondary  alcohols  were  prepared  for  comparison  as 
regard  their  physical  properties. 

ISO Propi/lii<obuti/lcarbinolf  CHMe2*CH(OH)'CH2'CHMe2,  is  formed 
by  the  interaction  of  magnesium  isobutyl  bromide  and  i  iao- 
butaldehyde,  and  subsequent  treatment  with  water  and  acid.  It 
is  a  colourless,  viscous  liquid,  smelling  of  thyme,  b.  p.  157 — 158°, 
Df  0-8212,  n^  1-42461. 

isoPropylisoamylcarhinoly  CHMe2'CH(OH)*[CH2]2*CHMe2,  is  simi- 
larly prepared,  and  is  a  colourless,  viscous  liquid  with  an  odour  of 
balm,  b.  p.  175°,  Df  0-8212,  <  1-42461. 

isoPropylisoIiexi/lcarbinol  is  a  similar  substance,  b.  p.  193 — 194/ 
756  mm.,  Df  0-8152,  7ir"  1-43021. 

A  comparison  of  the  boiling  points  of  the  ketones  indicates  that 

the    loss   of    two  hydrogen   atoms   accompanying    the    conversion    of 

CH  CH 

p^^^C  into  y ^^C  produces  in  the   case    of  the  methyl-,  ethyl-, 

and  w-propyl-    an  increase  of    19 — 20°,  and  for  the  isopropyl-,   iso- 

butyl-,  and  isoamyl-   an  increase  of  13 — 15°.     The  replacement  of  a 

CH  CH 

second     ^>CH-  by    i  ^>CH-  brings  about  a  further  rise  of  14°. 

.    ?  2 

Similar  differences  are  shown  by  the  alcohols. 

A  study  of  the  densities  of  the  alcohols  of  the  two  series  shows  that, 
on  an  average,  the  density  of  an  alcohol  of  the  cyc^opropyl  series  is 
higher  than  that  of  the  corresponding  aliphatic  alcohol  by  0-043,  and 
that  this  value  is  doubled  by  the  introduction  of  another  c^c^opropyl 
group.  The  molecular  refractions  of  the  numerous  c?/c^opropane 
derivatives  containing  one  cyc^opropyl  group  show  on  an  average 
that  the  value  found  is  higher  than  that  calculated  by  0  74  (compare 
Demjanoff,  Abstr.,  1907,  i,  1032,  who  gave  0  66).  W.  G. 

Method  for  Preparing  Aromatic  Alcohols.  Gustave  Vavon 
CompL  rend.,  1912,  164,  359— 361).— The  reduction  of  aldehydes  to 
alcohols  by  the  ordinary  method,  employing  sodium  amalgam,  gives 
yields  not  exceeding  50%.  A  theoretical  yield  is  secured,  however,  by 
dissolving  the  aldehyde  in  a  suitable  solvent,  adding  a  few  grams  of 
platinum  black  (prepared  by  the  action  of  formaldehyde  in  alkaline 
solution  on  platinic  chloride),  and  submitting  it  to  the  action  of 
hydrogen  under  a  pressure  of  about  one  atmosphere.  Successful 
application  to  a  number  of  aromatic  aldehydes  of  varied  types  shows 
that  the  reaction  is  a  general  one.  W.  0.  W. 

Betuhn.  I.  K.  Traubenbeeg  (/.  Euss.  Phys.  Chem.  Soc,  1912, 
44,  132 — 138). — The  author's  investigations  on  betulin  (compare 
Hausmann,  Abstr.,  1877,  i,  94  ;  Franchimont  and  Wigman,  Abstr., 
1879,  468),  which  include  the  determination  of  the  molecular  weight 
in  boiling  chloroform  by  Landsberger's  method  and  in  freezing 
benzene  and  also  the  preparation  and  analysis  of  the  diacetyl  and 
dibenzoyl  derivatives,  indicate  that  betulin  has  the  formula 

^24^33(^^)2' 
and  that  it  belongs,  together  with  onocol,  arnidiol,  and  faradiol  to  a 

group  of  dextrorotatory  dihydric  phytosterols. 
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Betulin,  m.  p.  251°,  [a]i,  +15*68°,  gives  a  number  of  colour  reactions 
similar  to  those  for  cholesterol.  Its  diacetyl  compound  has 
[aju  +  14*26°,  and  its  dibenzoyl  derivative,  C24H38O2BZ2,  has  m.  p. 
145 — 147°.  When  oxidised  by  means  of  alkaline  permanganate, 
betulin  yields  acetic  acid  and  a  solid  acid  which  was  not  investigated, 
whilst  with  chromic  acid  it  gives  a  ketone^  Gg^HggOg,  crystallising  in 
prisms,  m.  p.  177°,  and  yielding  a  phenylhydrazone^  024^380* NgHPh, 
m.  p.  130°.  T.  H.  P. 

Preparation  and  Estimation  of  Tyrosine  and  Glutamic 
Acid.  Emil  Abderhalden  {Zeitsch.  physiol.  Ghem.,  1912,  77, 
75 — 76). — Tyrosine  can  be  prep^ared  from  silk  by  the  simple  method 
of  hydrolysing  with  hydrochloric  acid ;  the  acid  is  removed  by 
evaporation,  and  then  by  the  addition  of  sodium  hydroxide ;  tyrosine 
then  crystallises  out  from  the  hot  aqueous  solution.  The  yield, 
however,  is  not  quantitative,  and  the  mother  liquor  is  not  available 
for  the  separation  of  other  amino-acids.  These  two  disadvantages  can 
be  overcome  in  the  following  way.  After  hydrolysing  with  hydro- 
chloric acid,  the  product  is  evaporated  under  reduced  pressure  to 
dryness ;  the  residue  is  dissolved  in  water,  and  a  stream  of  ammonia 
passed  through  the  solution.  It  is  then  again  evaporated  to  dryness, 
and  the  residue  treated  with  cold  water;  tyrosine  is  left  undissolved, 
or  the  whole  residue  may  be  boiled  with  water  and  animal  charcoal  j 
from  the  filtrate  pure  tyrosine  crystallises  out  quantitatively.  The 
mother  liquor  is  again  evaporated  to  dryness,  and  the  residue  treated 
by  the  ester  method  for  the  other  mono-amino-acids.  The  method 
serves  for  the  estimation  of  tyrosine,  etc.,  in  like  products  of  hydrolysis. 

Glutamic  acid  may  be  prepared  from  its  hydrochloride  by  passing 
ammonia  through  the  solution  and  then  evaporating  to  dryness. 
The  deposit  is  dissolved  in  hot  water  and  recrystallised  ;  the  main 
amount  of  glutamic  acid  can  be  separated  by  fractional  crystallisation, 
and  the  remainder  can  be  obtained  by  precipitation  with  alcohol. 

W.  D.  H. 

[Di-iodotyrosine.]  A  Correction.  Adolf  Oswald  {Zeitsch. 
physiol  Chem.y  1912,  76,  499— 500).— Polemical  (compare  Abder- 
halden  and  Hirscb,  Abstr.,  1911,  ii,  1119).  E.  F.  A. 

Melting  Point  of  3  : 5- Di-iodotyrosine.  Emil  Abderhalden 
{Zeitsch,  physiol.  Chem.,  1912,  77,  183— 184).— Polemical.  A  reply  to 
Oswald  (preceding  abstract).  W.  D.  H. 

Action  of  Hydrogen  Sulphide  on  Imino-ethers.  II. 
Formation  of  Tiaion  Esters  and  Acids.  Motooki  Matsui 
{Mem.  Roll.  Sci.  Eng.  Kyoto,  1912,  3,  247—255.  Compare  Abstr., 
1909,  i,  463). — When  hydrogen  sulphide  is  passed  into  an  ethereal 
solution  of  an  imino-ether,  a  thion  ester  is  produced,  which  ulti- 
mately reacts  with  the  liberated  ammonia  with  the  formation  of  a 
thioamide.  In  alcoholic  solution,  however,  ammonia  decomposes 
thion  esters  with  the  formation  of  imino-ethers,  hydroxylamine 
having  a  similar  action. 
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By  saponifying  thion  esters  with  cold  alkali,  it  has  been  found 
possible  to  prepare  the  corresponding  acids.  Thion-fatty  acids  are 
volatile,  pale  yellow  liquids,  having  a  strong  penetrating  odour 
resembling  that  of  acetic  acid  and  a  very  acidic  reaction ;  thion- 
arouiatic  acids  are  yellow,  solid  substances  of  characteristic  odour. 
All  are  unstable,  decomposing  even  in  ethereal  solution  in  the  course 
of  a  few  days.  They  show  a  marked  difference  from  ordinary  mono- 
carboxylic  acids,  in  that  their  silver  and  lead  salts  remain  in  the 
ethereal  layer  when  an  ethereal  solution  of  the  acid  is  shaken  with  an 
aqueous  solution  of  silver  nitrate  or  lead  acetate.  Silver  salts  of 
thion-fatty  acids  are  very  unstable,  readily  changing  into  silver 
sulphide,  whilst  those  of  the  aromatic  acids  are  comparatively  stable 
at  the  ordinary  temperature. 

Ethyl  thionbenzoate  {loc.  cit.)  is  a  yellow  liquid  of  b.  p.  181°/ 
360  mm.  When  its  alcoholic  solution  is  treated  with  ammonia,  it 
yields  ethyl  iminobenzoate,  whilst  in  ethereal  solution,  thiobenzamide 
is  formed.  Hydroxy lamine  reacts  with  an  alcoholic  solution  of  the 
ester,  yielding  a  mixture  of  a-  and  /J-ethylbenzhydroxamic  acids. 

Methyl  thionbenzoate  resembles  the  ethyl  ester.  It  has  b.  p. 
195—1977320  mm. 

Methyl  thionacetate  has  b.  p.  85 — 90^;  methyl  thionp'opionate  has 
b.  p.  110—115°. 

Mhyl  thion-p-toluate  is  a  yellow  oil,  b.  p.  205— 207°/260  mm., 
m.  p.  about  1°. 

Thionhenzoic  acid  was  prepared  by  hydrolysing  ethyl  thion- 
benzoate with  cold  sodium  hydroxide.  Its  silver^  lead,  and  barium 
salts  were  examined.  Thion-p-toluic  acid  was  similarly  prepared,  but 
in  quantity  insufficient  for  complete  characterisation.  IVtionacetic 
acid  could  not  be  obtained  free  from  ether,  but  has  b.  p.  about  37°. 
The  similar  thionpropionic  acid  was  also  prepared,  and  its  lead  salt 
was  investigated.  H.  W. 

Terpenes  and  Ethereal  Oils.  CVIII.  Otto  Wallach 
{AniuUen^  1912f  388,  49 — 62). — Semmler's  method  of  preparing 
tanacetophorone  by  the  di^tillation  of  salts  of  tauacetonedicarboxylic 
acid  is  unsatisfactory  with  regard  to  yield  and  purity  of  product. 
A  very  convenient  process  is    the    following  :    Methyl  a-tanacetonedi- 

cario^ylau,  CH.<9™^r^^^^^,  b.  p.  244-247°  or  126-127°/ 

13  mm.,  D20  1-0535,  n^  1-4506,  [a]i>  142-5°,  obtained  from  the  acid, 
methyl  alcohol,  and  hydrogen  chloride,  forms  with  sodium  in  methyl 
alcohol  a  yellow,  crystalline  compound,  CjoHj303Na,H20,  which 
develops  a  violet  coloration  with  ferric  chloride,  yields  impure 
tanacetophoronesemicarbazone  with  aqueous  semicarbazide  hydro- 
chloride, and  is  converted  into  tanacetophorone  by  the  successive 
operations  of  boiling  its  aqueous  solution,  acidifying  with  sulphuric 
acid,  and  distillation  with  steam.  The  transformations  in  the 
preparation  of  the  ketone  are  probably  as  follows.  Methyl  a-tan- 
acetonedicarboxylate  — >  methyl  /3-tanacetonedicarboxylate, 

p„  ^CHg-CO^Me  _^ 

^"a^cPr^ICH-COaMe*  ~^ 
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methyl  l-wopropyl-A'-ci/c?openten-3-one-2-carboxylate, 

CH^-CO 

^,,     .CH=C-ONa  ^     ^ 

sodium  derivative,  CH2<^pp  o.A.p/-v  T^r  >  — >  tanacetophorone, 

OH  ^CH=C-OH    _^    '     ^CH,-90 

The  preceding  constitution  of  the  sodium  compound  is  supported 
by  the  fact  that  the  substance,  dissolved  in  water  saturated  with 
carbon  dioxide,  is  converted  into  dihydrotanacetophorone  (l-iso- 
propylc2/c^opentan-3-one)  by  treatment  with  hydrogen  and  colloidal 
palladium,  and  subsequent  acidification  and  distillation  with  steam. 

[With  Frederik  Challenger]. — l-isoPropylc?/c^opentan-3-one,  b.  p. 
188—189°,  D21  0-90U0,  <  1-4428  (compare  Abstr.,  1911,  i,  472), 
forms  a  dihenzylidene  derivative,  m.  p.  134 — 135°,  yellow  needles, 
and  reacts  with  magnesium  methyl  iodide  to  yield  ultimately 
i-l-methyl-S-isopropylcyclopsntan-l-oly  CgHjgO,  b.  p.  185 — 186°,  m.  p. 
43 — 44°,  which  apparently  is  the  inactive  modification  of  the  tertiary 
alcohol  obtained  by  the  action  of  nitrous  acid  on  fenchylamine  (Abstr., 
1911,  i,  311);  by  dehydration  with  oxalic  acid,  it  yields  a  hydro- 
carbon, CgH^g,  b.  p.  142—144°,  D20  0'7970,  n^  1-4418,  which  is  almost 
identical  in  chemical  and  physical  properties  with  that  described 
previously  (loc.  cit).  C.  S. 

The  Ethyl  Ester  of  Naphthalic  Acid.  Wilhelm  Wisltcenus 
and  Otto  Penndorf  {Be7\,  1912,  46,  410 — 411). — Naphthalic  acid 
cannot  be  esterified  directly.  The  diethyl  ester  described  recently  by 
Errera  (Abstr.,  1911,  i,  465)  had  already  been  prepared  by  the  authors 
by  the  action  of  ethyl  iodide  on  silver  naphthalate ;  it  has  m.  p.  59 — 60° 
and  b.  p.  238 — 239°/ 19  mm. ;  the  solution  in  strong  sulphuric  acid  shows 
a  blue  fluorescence.  D.  F.  T. 

Methylamino-  and  Other  Derivatives  of  Terephthalic  Acid. 
Rudolf  Wegscheider,  Franz  Faltis,  Siegmund  Black,  and  Oskar 
HupPERT  {Monatsh.y  1912,93,  141  — 168). — The  object  of  the  investiga- 
tion was  a  convenient  method  for  the  preparation  of  meth  1-  and 
dimethyl-ammoterephthalic  acids. 

Aminoterephthalic  acid  was  obtained  by  successive  nitration  and 
reduction  of  terephthalic  acid  ;  the  corresponding  methyl  ester  was 
obtained  by  esterification  of  the  acid,  and  also  by  the  reduction  of  the 
methyl  ester  of  nitroterephthalic  acid  ;  the  last-named  substance  can 
be  prepared  by  careful  nitration  of  the  methyl  terephthalate,  as  well 
as  by  esterification  of  nitroterephthalic  acid. 

The  methyl  ester  of  acetylaminoterephthalic  acid  (compare  Cahn- 
Speyer,  Abstr.,  1907,  i,  849)  is  obtained  by  simple  acetylation  with 
acetic  anhydride  ;  the  alcoholic  mother  liquors  from  the  recrystallisation 
of  this  substance  contain  methyl  diacetyiaminoterephthalate,  which  is 
also  obtainable  by  the  further  acetylation  of  the  monoacetyl  compound  ; 
the  crystals  of  the  substance,  m.  p.  74 — 76°,  belong  to  the  triclinic 
system  [a:  6:  0  =  0-5240:1:0-7912;  a  =  91°12,  )8  =  85°22',  y  =  96°19']  ; 
water  hydrolyses  the  substance  into  the  monoacetyl  compound. 

1^^  t  2 
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Methylaminoterephthalic  acid  is  best  prepared  by  the  action  of 
methyl  sulphate  on  aminoterephthalic  acid  in  the  presence  of  barium 
carbonate  ;  it  has  m.  p.  2? 3*5 — 274*5°  (corr.)  (compare  Cahn-Speyer, 
loc.  cil.) ;  the  solutions  show  a  blue  fluorescence.  When  the  methyl- 
alcoholic  solution  is  treated  with  hydrogen  chloride  at  room  tempera- 
ture, i-melhyl  \-hydrogen  2-vielhylaminoterephthalale  separates,  m.  p. 
186'5 — 187°  (corr.).  The  corresponding  dhnethyl  ester  was  also  obtained 
by  esterification  as  an  impure,  dark  yellow  solid,  m.  p.  86*5 — 90° 

Acetylmethylaminoterephthalic  acid  was  not  obtainable  by  methyl- 
ating  the  acetylamino-acid  with  methyl  sulphate,  but  was  successfully 
prepared  by  acetylating  the  methylamino-acid  ;  it  crystallises  in  crusts, 
the  m.  p.  of  which,  216 — 2165°,  is  much  below  that  given  by  Cahn- 
Speyer  ;  it  is  colourless  and  does  not  give  fluorescent  solutions.  The 
acetyl  group  is  removed  by  the  action  of  dilute  potassium  hydroxide 
solution. 

Methyl  acetylmethylaminotere^Mialate,  obtained  by  the  action  of 
potassium  and  methyl  iodide  on  a  benzene  solution  of  the  methyl 
acetylaminoterephthalate,  has  m.  p.  78 — 80°;  the  acetyl  group  is 
hydrolyfcd  off  by  heating  with  water. 

Dimethylaminoterephthalic  acid  is  best  prepared  by  energetic  methyl- 
ation  of  aminoterephthalic  acid  with  methyl  sulphate  in  the  presence  of 
barium  carbonate  ;  it  is  a  white,  crystalline  solid,  m.  p.  281°  (corr. ; 
decomp.).  The  dimethyl  ester,  obtained  from  the  acid  by  esterification  in 
the  usual  way,  crystallises  in  needles  belonging  to  the  triclinic  system 
[a'.h'.c=^  0-7920  : 1  :  08327  ;  a  =  82°21',  p  =  94°14',  y  =  104°50'], 
m.  p.  68—69°.  D.  F.  T. 

Reduction  of  Acids  with  Several  Double  Bonds  by  Paal's 
Method.  Waltheu  Borsche  {Ber.,  1912,45,  620— 625).— Unsaturated 
acids  when  shaken  with  hydrogen  and  colloidal  platinum  are  readily 
converted  into  the  saturated  substances. 

Cinnamylideneacetic  acid,  CHPhlCH-CHICH-COgH,  yields  phenyl- 
valeric  acid.  Cinnamylidenemalonic  acid,  CHPhICH*CHIC(C02H)2, 
gives  (o-phenyl-n-propylmaloiiic  acid,  crystallising  in  colourless  platelets, 
m.  p.  98°.  When  heated,  carbon  dioxide  is  eliminated  and  8-phenyl- 
valeric  acid  obtained ;  this  is  the  most  convenient  method  for  its 
preparation. 

Methyl  ui-phenylpropylmalonate,  formed  by  reduction  of  methyl 
cinnamylidenemalonate,  is  a  colourless  oil,  b.  p.  183 — 184°/10mm. 

a-Cyano-h-phenylvaleric  acid,  prepared  by  reduction  of  a-cyano- 
cinnamylideneacetic  acid,  is  obtained  as  an  oil,  which  on  distillation  is 
converted  into  8-phenylvaleronitrile. 

The  ethyl  ester  of  a-cyano-8-phenylvaleric  acid  is  a  colourless  oil, 
b.  p.  192— 193°/11  mm. 

a8  -  Diphenylvaleric  acid,  CH2Ph-CH2-CH2-CHPh-C02H,  from 
a-phenylcinnamylideneacetic  acid,  crystallises  in  bunches  of  colourless 
needles,  m.  p.  80 — 81°  (compare  Rupe  and  Liechtenhan,  Abstr.,  1909, 
i,  927). 

ah-Diphenylvaleronitrile  from  cinnamylidenephenylacetonitrile  forms 
large,  transparent  crystals  with  lustrotis  faces,  m.  p.  79°;  it  distils 
without  decomposition.  E.  F.  A. 
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m  Syntheses  in  the  Fatty  Aromatic  Series.  III.  [Amino- 
■acids,  Nitrocompounds,  Aldehydes.]  Julius  von  Braun  and 
0.  Kruber  {JBer.,  1912,  46,  384—402.  Compare  Abstr.,  1911, 
i,  968  ;  1910,  i,  843). — The  authors  have  attempted  in  several  ways  to 
prepare  the  series  of  aldehydes  corresponding  with  the  series  of 
alcohols  already  described  in  the  earlier  papers ;  the  most  satisfactory 
source  for  the  aldehydes  proves  to  be  the  primary  nitro-compounds. 

Various   phenyl  substituted  amino-acids  were  obtained  by  applying 
the  malonio  ester  synthesis  as  described  by  the  series  of  changes : 
CHoPh-[CH2]^-Br   — >   CH2Ph-[CH2]^-CH-(C02H)2  -> 

CH2Ph-[CH2]a;-CHBr-CO,H  -^  CH2Ph-[CH2]a,-CH(NH2)-C02H. 
S-Fhenylpropylmalonic  acid,  CH2Ph*[CH2]2*CH(C02H)2,  m.  p.  94°  is 
obtained  by  hydrolysis  of  the  ethyl  ester,  a  colourless  oil,  b.  p. 
189 — 194°/13  mm.  On  distillation  under  reduced  pressure,  it  loses 
carbon  dioxide  with  the  formation  of  8-phenylvaleric  acid.  Bromina- 
tion  in  ethereal  solution  yields  a-bromo-8-phenylpropylmalonic  acid, 
m.  p.  135 — 136°;  this  when  heated  above  its  m.  p.  loses  carbon 
dioxide  and  forms  a-hromo-8-phenylvaleric  acid, 

CH2Ph-[CH2]2-CHBr-C02H, 
m.  p.  85°,  b.  p.  195 — 210°/15  mm.  ;  the  same  substance  is  obtained  in 
a  less  pure  condition  by  brominating  8-phenylvaleric  acid.  If  the 
bromo-acid  is  heated  with  a  concentrated  aqueous  solution  of  ammonia, 
there  is  obtained  a-amino-h-phenylvaleric  acid,  m.  p.  203 — 206°;  the 
copper  salt  was  prepared,  also  the  P-naphthalenesulphonyl  derivative, 
m.  p.  83°. 

e-Phenylhutylmalonic  acid,  CH2Ph'[CH2]3*CH(C02H)2,  needles, 
m.  p.  111°,  is  obtained  by  hydrolysis  of  the  ethyl  ester,  b.  p. 
215 — 218°/11  mm.;  bromination  gives  a-bromo-e-phenylhutylmalonic  acid, 
m.  p.  123 — 124°  (decomp.),  which  on  heating  yields  a-bromo-e-phenyl- 
hexoic  acid,  a  yellow  oil,  b.  p.  210 — 230°/12  mm.,  which  would  not 
crystallise  ;  the  preparation  of  this  last  substance  by  bromination  of 
€-phenylhexoic  acid  is  again  unsatisfactory.  When  heated  with 
aqueous  solution  of  ammonia,  the  bromo-acid  is  converted  into 
a-amino-i-phenylhexoic  acidy  white,  leafy  crystals,  m.  p.  237 — 242° 
(decomp.) ;  the  copper  salt  and  the  ^-naphthalenesulphonyl  derivative, 
m.  p.  112 — 113°,  were  prepared. 

The  above  amino-acids  failed  to  supply  the  desired  easy  passage  to 
the  required  aldehydes. 

Phenylbutyronitrile,  CH2Ph*[CH2]2*CN,  when  treated  in  alcoholic 
solution  with  dry  hydrogen  chloride  yields  the  hydrochloride  of 
phenylbutyrimido-ether,  CH2Ph-[CH2]2-C(:NH)-OEt,HCl,  which  by  the 
action  of  aniline  in  alcoholic  solution  is  converted  into  the  correspond- 
ing diphenylamidine  compound,  CH2Ph-[CH2]2-C(:NPh)-NHPh,  a  white, 
crystaUine  solid,  m.  p.  81 — 82°.  Reduction  of  this  compound  by 
sodium  and  alcohol  yields  a  non-volatile,  viscous  oil,  probably 
diS-anilino-a-phenylbutane,  CH2Ph-[CH2]2*CH(NHPh)2,  which  on 
hydrolysis  yields  only  a  few  drops  of  8-phenylbutaldehyde  (compare 
Merhng,  Abstr.,  1908,  i,  653). 

If  phenylpropyl  bromide  is  allowed  to  react  with  magnesium  and 
then  with  ethyl  orthoformate,  the  expected  phenylbutaldehyde 
diethyl  acetaly  CH2Ph-[CH2]2-CH(OEt)2,  is  obtained  ;  it  is,  however, 
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much  decomposed  during  distillation  (b.  p.  about  200°/20  mm.) ; 
hydrolysis  gives  a  very  poor  yield  of  the  aldehyde.  Phenyl  butyl 
bromide,  magnesium  and  ethyl  orthoformate  yield  no  better  result 
(compare  Tsuhitschibabin,  Abstr.,  1904,  i,  221  ;  Bodroux,  Abstr., 
1904,  i,  421). 

The  reaction  of  magnesium  phenyl  propyl  bromide  and  formomethyl- 
anilide  gives  no  trace  of  phenylbutaldehyde  (compare  Houben  and 
Diischer,  Abstr.,  1908,  i,  27),  whilst  the  action  of  sodium  hypochlorite 
on  a  hot  aqueous  solution  of  a-amino-8- phenyl  valeric  acid  or  a-amino-€- 
phenylhexoic  acid  yields  small  quantities  of  8-phenylbutaldehyde  and 
€-phenylvaleraldehyde  respectively  (compare  Langheld,  Abstr.,  1909, 
i,  138). 

The  desired  aldehydes  were  satisfactorily  obtained  by  starting  with 
the  primary  nitro-compounds,  which  by  reduction  are  convertible  into 
the  aldoximes  (Konowaloff,  Abstr.,  1899,  i,  733). 

The  interaction  of  y-phenylpropyl  iodide  and  silver  nitrite  produced 
y-phenylpropyl  nitrite,  b.  p.  115 — 125°/14  mm.,  and  y-nitro-a-phenyl- 
pi'opane,  a  colourless,  inodoi'ous  oil,  b.  p.  147 — 148°/ll  mm. ;  the  latter 
on  treatment  with  bromine  in  aqueous  solution  gives  oily  di-y-bromo- 
ynitro-a-phenylp'opane,  CHgPh'CHglCBrg'NOg,  whilst  witb  a  diazonium 
.salt  it  yields  anitro-yphenylpropald'ihydephenylhydrazone^  small,  red 
needle  crystals,  m.  p.  133 — 134°  ;  the  a-phenylpropanenitrolic  acid  has 
m.  p.  75°.  If  the  sodium  compound  of  nitrophenylpropane  is  reduced 
in  aqueous  solution  by  stannous  chloride,  there  is  obtained  y-phenyl- 
propaldoxime,  m.  p.  93 — 94° ;  this  on  hydrolysis  yields  -y-phenylprop- 
aldehyde,  Ph-[CH2]2-CHO,  b.p.  110—1 13°/16  mm.  (compare  Fischer  and 
Hoffa,  Abstr.,  1898,  i,  659);  the  diphenylmetJianedimethyldihydrazone, 
CH2[C6H,-NMe-N:CH-CH2-CH2Ph]2,  has  m.  p.  99—100° 

h-Nitro-a-phenylbutane  (together  with  S-phenylbutyl  nitrite,  b.  p. 
125 — 130°/ 15  mm.)  is  obtained  similarly  to  the  corresponding  propane 
derivative  as  a  colourless  oil  of  feeble  odour,  b.  p.  160 — 165°/15  mm. ; 
reduction  of  the  sodium  salt  in  aqueous  solution  and  subsequent 
hydrolysis  yields  S-phenylbutaldehyde,  CH2Ph'[CH2]2'CHO,  b.  p. 
129 — 131°/17  mm.;  the  semicarbazone  has  m.  p.  104 — 105°;  the 
phenylhydrazo'iie  is  an  oil  ;  the  diphenylmethanedi7n*'.thyldihydrazone 
crystallises  very  slowly;  the  methyl  acetal  has  b.  p.   121 — 124°/9  mm. 

€-Nitro-aphe7iylpentane  is  a  colourless,  inodorous  liquid,  b.  p. 
161 — 166°/9  mm.,  whilst  the  isomeric  e-phenylamyl  nitrite  has  b.  p. 
130 — 135°/10  mm.  The  c^iirowio-derivative  of  the  phenylnitropentane  is 
a  yellow  oil  ;  the  nitrolic  acid  derivative  and  the  product  of  coupling 
with  a  diazonium  salt  also  show  little  tendency  to  crystallise. 
Reduction  and  subsequent  hydrolysis  of  the  nitrocompound  yield 
e-phenyln-valeraldehyde,  CH2Ph*[CH2]3'CHO,  as  an  oil,  b.  p. 
129 — 131°/10  mm.,  strongly  resembling  citral  in  odour;  the  methyl 
acetal,  b.  p.  136 — 139°/ 11  mm.,  has  only  a  faint  ethereal  odour.  The 
oxime,  semicarbazone,  phenyihydrazone,  and  diphenylmethanedimethyl- 
dihydrazone  are  oily ;  the  p-nitrophenylhydrazone  slowly  gives  a  solid, 
m.  p.  82—84°. 

i^-Nitro-a-phenylhexane  has  b.  p.  174 — 178°/11  mm.,  whilst  the 
isomeric  j^-phenylhexyl  nitrite  has  b.  p.  143 — 148°/11   mm.     The  nitro- 
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compound  is  easily  converted  into  S^-phenylhexaldehydej 

CH2Ph-[CH2]4-CHO, 
b.    p.    141 — 144°/9    mm.,   of    feeble  and    not    unpleasant    odour;   the 
substance    offers    considerable    resistance    to    satisfactory  analysis  by 
combustion. 

-q-Nitro-a-phenylheptane  has  b.  p.  182 — 186°/10  mm.,  and  the  isomeric 
•q-phenylheptyl  nitrite,  b.  p.  164 — 166°/13  mm.  The  nitro-compound  is 
convertible     by     the     general      process      into      -q-phenylheptaldehydey 

CH2Ph-[CH2]5-CHO, 
b.  p.  155 — 159°/9  mm.,  which  like  the  lower  aldehyde  offers  resistance 
to  satisfactory  combustion  ;  it  has  a  feeble  odour.     The  ^-nitrophenyl- 
hydrazone  is  a  brown  powder,  m.  p.  68 — 70°. 

The  above  series  of  aldehydes,  with  the  striking  exception  of 
8-phenylvaleraldehyde,  show  a  gradual  weakening  of  the  odour  with 
increase  in  the  length  of  the  carbon  chain  ;  this  is  io  marked  contrast 
to  the  oscillatory  effect  observed  with  the  corresponding  series  of 
alcohols.  D.  F.  T. 

Combination  of  Phenolcarboxylic  Acids.  Ferdinand  Mauthner 
(/.  pr.  Ghent.,  1912,  [ii],  85,  308— 314).— An  isomeride  of  the 
previously- described  3:4:5:2':  6'-pentamethyl  ether  of  methyl 
digallate  (Abstr.,  1911,  i,  725)  has  been  synthesised  by  condensing 
3  :  4  :5-triraethoxybeDzoyl  chloride  with  methyl  5-hydroxy-3  :  4- 
dimethoxybenzoate.  The  condensation  was  effected  by  shaking  the 
ester  in  aqueous  sodium  hydroxide  solution  with  an  ethereal  solution 
of  the  acid  chloride. 

Methyl  5 -(3'  :  4'  :  b')-trimethoxybenzoyloxy-S  :  4:-dimethoxybenzoate, 
CgH2(6Me)3-C02-CgH2(OMe)2-C02Me,  thus  obtained  crystallises  in 
colourless  needles,  m.  p.  127 — 128°,  and  is  the  completely  methylated 
derivative  of  the  digallic  acid  isolated  by  Nierenstein  (Abstr.,  1910, 
i,  265)  from  tannin. 

The  following  compounds  were  prepared  in  a  similar  manner : 

Methyl  p-3  :  4  :  b-trirmthoxyhenzoyloxyhenzoate,  CjgH^gO^,  obtained 
from  3:4: 5 -trimethoxy benzoyl  chloride  and  methyl  jt?-hydroxy- 
benzoate,  has  m.  p.  109 — 110°. 

Methyl  4:-{3'  -A'  •.b')-trimethoxyhenzoyloxy-Z-methoxyhenzoate,  Q^^H^fi^, 
prepared  from  3:4: 5 -trimethoxy benzoyl  chloride  and  methyl 
vanillate,  forms  colourless  needles,  m.  p.  131 — 132°. 

Methyl  ^-i-methoxyhenzoyloxyhenzoate,  CjgHj^Og,  obtained  from 
anisoyl  chloride  and  methyl  ;?-hydroxybenzoate,  crystallises  in 
colourless  needles,  m.  p.  146 — 147°. 

Methyl  4:-veratroyloxy'3-methoxybenzoate,  Cj^HjgO^,  from  veratroyl 
chloride  and  methyl  vanillate,  has  m.  p.  128 — 129°. 

Methyl  ip-vtratroyloxybenzoate,  C^^H-^fi^,  forms  colourless  needles, 
m.  p.  148—149°.  F.  B. 

Mechanism  of  Cannizzaro's  Reaction.  VetcheslIv  E. 
TisTSHENKO,  I.  F.  Veltsa,  and  I.  L.  Rabtsevitsch-Zubkovsky  (J.  Russ. 
Phys.  Chem.  Soc,  1912,44,  138— 151).--According  to  Claisen  (Abstr., 
1887,  574),  when  a  sodium  alkyioxide  is  heated  in  alcoholic  solution 
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with  benzaldehyde,  a  voluminous,  white  precipitate  is  formed,  which  is 
decomposed  by  water  into  benzyl  alcohol  and  sodium  benzoate,  or  by 
acetic  acid  into  benzyl  benzoate  and  alkyl  benzoate ;  he  regarded  this 
precipitate  as  an  intermediate  compound  formed  according  to  the 
equation : 

/O-CHgPh 
2Ph-CH0  +  R-ONa  =  CPh^OR 

\ONa 
The  authors  have   investigated    this    reaction    under  various   con- 
ditions, and  in  all  cases  find  the  precipitate  formed  to  consist  simply 
of  sodium  benzoate.     As  has  been  previously  asserted  (Abstr.,  1907, 
i,  282),  Claisen's  explanation  must  be  abandoned.  T.  H.  P. 

The  Action  of  Solutions  of  Ethoxides  on  m-Nitrobenzylidene 
Chloride.  Alfred  Kliegl  (Verh.  Ges.  deut.  NaiurforscU.  Aerzte,  1912, 
ii,  [1],  226—228.  Compare  Kliegl  and  Haas,  Abstr,,  1911,  i,  433).— 
m-Nitrobenzylidene  chloride  yields  with  solutions  of  ethoxides  the 
acetal  of  7?i-nitrober)Zdldehyde,  but  this  is  accompanied  into  two 
compounds  of  the  same  composition  and  molecular  weight,  but  higher 
boiling  point.  They  are  unchanged  by  boiling  with  dilute  sulphuric 
acid.  Heating  with  hydrogen  bromide  in  acetic  acid  forms  bromo- 
derivatives,  from  which  the  alcohols  may  be  obtained.  Oxidation  with 
permanganate  then  yields  compounds  which  are  identified  as  ethers  of 
5-nitrosalicylic  acid  and  3-nitro-4-hydroxy benzoic  acid  respectively.  The 
original  compounds  are  therefore  derived  from  ?7i-nitrobenzylidene 
chloride  by  the  wandering  of  a  chlorine  atom  into  the  nucleus, 
followed  by  the  replacement  of  chlorine  by  alkyloxy-groups. 

C.  H.  D. 

Action  of  Benzaldehyde  on  Polyhydric  Alcohols  Derived 
from  Sugars.  Jean  Meunier  (Ann.  Chim.  Phys.,  1912,  [viii],  26, 
286 — 288). — The  author  points  out  that  the  condensation  of  polyhydric 
alcohols  with  benzaldehyde  to  form  acetals  was  first  noticed  by  him  in 
1888  (Abstr.,  1888,  950,  1265;  1889,  233,  479;  1890,  730),  and  is 
wrongly  attributed  to  E.  Fischer  in  a  recent  paper  {Ann.  Chim.  Fhys., 
1911,  [viii],  24,  398). 

The  sorbitol  derivative  described  already  (Abstr.,  1889,  479)  may  be 
prepared  by  mixing  the  components  at  0°,  concentrating  to  a  syrup  of 
33°Be.,  and  adding  60%  sulphuric  acid.  The  crystalline  product  which 
deposits  is  separated  and  washed,  and  can  be  used  for  the  production  of 
pure  sorbitol  by  hydrolysing  with  0002%  sulphuric  acid  at  100°  and 
distilling  under  reduced  pressure,  when  the  benzaldehyde  passes  over 
in  the  steam,  leaving  pure  sorbitol.  T.  A.  H. 

Aromatic  Amino-ketones.  Franz  Kunckell  {Ber.  deut.  pharm. 
Ges.,  1912,  22.  103—114.  Compare  Abstr.,  1900,  i,  663;  1911, 
i,  990). — The  methods  described  in  the  preceding  paper  of  this  series 
{loc.  cit.)  have  been  applied  to  /^acetotoluidide  and  the  products 
obtained  are  described. 

[With  Carl  Blumenreuter.] — w-Chloro  2-acetylamino-5-methylaceto 
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phenone,  CHgCl-CO'CeHgMe-NHAc,  already  described  (Abstr.,  1900, 
i,  663)  reacts  with  potassium  acetate  to  form  an  acetate, 

O-Ac-CHg-CO-CgHgMe-NHAc, 
m.  p.  94°,  and  with  bromine  to  give  oi-chloro-(o-bromo-2-acetylamino- 
b-methylacetophenone,  m.  p.  138°,  and  this  on  hydrolysis  with  20% 
hydrochloric  acid  loses  1  mol.  of  acetic  acid  and  forms  the  correspond- 
ing amine,  m.  p.  123°,  bright  yellow  needles.  On  treatment  with 
warm  dilute  sodium  hydroxide  solution,  the  chlorobromo-ketone  yields  • 
dimethylindigotin. 

On  nitration  of  (o-chloro-2-acetylamino-6-methylacetophenone,  one 
nitro-group  enters,  probably  in  the  unoccupied  o-position  to  the  acetyl- 
amino-group;  the  m^ro-derivative,  m.  p.  167°,  forms  glancing,  yellow 
needles,  and  on*  treatment  with  alkalis  does  not  yield  a  substituted 
indigotin.  With  aniline  the  chlorine  atom  in  the  parent  substance  is 
replaced,  and  the  substance,  NHPh'CHg'CO'CgHgMe'NHAc,  m.  p. 
146°,  formed,  crystallising  in  yellow  needles. 

w-Chloro-3-acetylamino-6-methylacetophenone,  formed  along  with  its 
isomeride  (see  above), yields  (l)on  bromination  oi-chloro-io-bromo  3-acetyl- 
amino-Q-methylacetophenone,  m.  p.  112°,  colourless  leaflets,  from  which 
the  corresponding  amine,  m.  p.  88°,  yellow  needles,  is  produced  on 
hydrolysis  ;  (2)  by  nitration,  indefinite  products  ;  (3)  by  treatment 
with  aniline,  the  corresponding  aniline  derivative, 

NHPh-CH2-CO-C6H3Me-NHAc, 
m.  p.  184°,  colourless  needles;  (4)   with   potassium  acetate  in  dilute 
alcohol,  the  corresponding  acetate,  OAcCHg'GO'CgHgMe'NHAc,  m.  p. 
94°,  hard,  colourless  needles. 

m-Bromo-/?-acetotoluidide  reacts  with  chloroacetyl  chloride  to  form 
oi-chlo7'o-2(or  4:)-bromo-3-acetylamino-6-methylacetophenone,  m.  p.  134°, 
glancing,  colourless  leaflets,  which  on  hydrolysis  yields  the  correspond- 
ing amine,  m.  p.  116°,  glancing,  yellow  needles,  giving  a  hydrochloi'ide, 
m.  p.  206°  (decomp.),  colourless  needles.  T.  A.  H. 

Interesting  Decomposition  of  Some  Oximes.  Angelo  Angeli 
{Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i,  83 — 84). — Benzophenone- 
oxime  decomposes  at  about  180°  according  to  the  equation  : 

3CPh2:N-OH  =  3COPh2  -i-  N2  +  NH,. 
If  it  is  supposed  that  the  nitrogen  and  ammonia  are  produced  accord- 
icgtothe  equation:  3NH  =  N2  +  NH3,  the  Beckmann  rearrangement 
becomes  explicable  on  the  hypothesis  that  a  similar  decomposition  of 
the  oxime  first  occurs,  but  the  NHI  group  takes  up  another  position  in 
the  molecule  instead  of  giving  rise  to  nitrogen  and  ammonia. 
Analogous  decompositions  are  those  of  some  nitronic  acids  (Nef),  and 
of  phthalylphenylhydrazide  (compare  Chattaway,  Gumming,  and 
Wilsdon,  Trans.,  1911,  09,  1950).  R.  V.  S. 

Preparation  of  ac-Diphenyl-jS^SSS-tetramethylpentan-y-one 
and  of  a-Phenyl-/3/SSS-tetramethylpentan-y-one,  Derivatives  of 
Dibenzylacetone  (a€-Diphenylpentan-y-one)  and  of  a-Phenyl- 
pentan-y-one.  Albin  Haller  {Compt.  rend.,  1912,  154,  555—559). 
— ae-Diphenylpentanone  was  repeatedly  methylated  by  means  of 
sodamide    and    methyl    iodide,     The    final    product    was    ae-diphenyl- 


i.   270  ABSTRACl'S  or   CHEMICAL   PAPERS. 

PfiBStetraviethylpentan-y-miey  CH2Ph'CMe2-CO-CMe2'CH2Ph,  an  oily 
liquid,  b.  p.  203  — 208°/ 10  mm.  ;  when  heated  with  sodamide  it  under- 
goes scission  in  the  normal  way.  The  same  method  of  niethylation 
applied  to  a-phenylpentan-y-one  leads  to  the  formation  of  a-p/ieni/l- 
13/iSStetrameth^lpentan-yone,  CHgPh-CMeg'CO-CMeg,  b.  p.  139—144°/ 
16  mm.  The  new  tetra -alkyl  ketones  do  not  react  with  hydroxylamine, 
semicarbazide,  or  phenylhydrazine.  W.  O.  W. 

Dihalogenoindones.  Hugo  Simonis  and  Curt  Kirschten  (Ber.y 
1912,  45,  567 — 579). — From  his  investigations  on  the  condensation  of 
2  :  3-dibromo-l-indone  and  dibromo-derivatives  of  quiuones  with  ethyl 
malonate  and  other  substances  containing  a  reactive  methylene  group, 
Liebermann  (Abstr.,  1899,  i,  219,  373,  522;  1900,  i,  310,  666)  has 
drawn  the  conclusion  that  the  mobility  of  the  halogen  atoms  in  these 
compounds  is  due  to  the  group  CBrlCBr'CO  being  contained  in  a 
closed  ring. 

It  is  now  shown  that  the  mobility  is  connected  with  the  presence  of 
the  carbonyl  group,  for  compounds  in  which  this  group  is  lacking 
have    their    halogen    atoms    firmly    attached ;     thus,     2 : 3-dibromo- 

l-methyl-l-indenol,  CgH4<[p,.j  ,^-g5^CBr,  does    not   condense   with 

substances  containing  a  reactive  methylene  group,  and  undergoes  no 
change  on  treatment  with  potassium  iodide  or  benzylamine. 

The  reaction  between  magnesium  methyl  bromide  and  2  :  3-dibromo- 
l-indone  yields  3-bromo-2-iodo-l-indone,  which  crystallises  in  brown 
prisms,  subliming  above  80°  with  partial  decomposition,  m.  p.  158° 
(compare  Roser  and  HaseihofP,  Abstr.,  1888,  1317),  and  2  : 'Z-dibromo- 
l-methyl-X-iiidenol.  The  latter  compound  crystallises  in  white  platelets, 
m.  p.  126*5 — 127°,  combines  with  bromine  to  form  2:2:3:  3-dibromo- 

PRr  

\-methyl-\-hydrindenol,  C6^4'\cMe^OH^'^^^''^2»  ^^^  ^^  converted  by 

hydrogen  bromide  in  glacial  acetic  acid  solution  into  1  :  2  :  Z-trihromo- 

\-methylindene,   CgH^^pT,  t>  .^CBr,  pale  yellow  prisms,  m.  p.  78°; 

the  acetyl  derivative  crystallises  in  lustrous,  white  needles,  m.  p.  82°. 

2-Iodo-Z-henzylamino-\  indone^     CO<C   *^pj^^C*NH*C>.Hy.    prepared 

either  by  heating  3bromo-2-iodo-l-iud«)ne  with  benzylamine  in  alcoholic 
solution  or  from  potassium  iodi<le  and  2-bromo-3-benzylamino-l-indone 
(Schlossberg,  Abstr.,  1900,  i,  665),  crystallises  in  long,  red  needles, 
m.  p.  138°  (decomp.).  The  action  of  ethylamine  and  aniline  on 
3-bromo-2-iodo-l-indone  yields  orange-red  compounds  of  a  similar 
constitution. 

Attempts  to  prepare  2-bromo-3-benzylauiino-l-indone  by  brominating 
3-benzylamino-l-indone  (Schlossberg,  loc.  cit.)  resulted  in  the  removal 
of   the  benzylamino-group  and  the  formation  of  a  dih'omo-l-indone, 

CgH3Br<^  ^^_^CH,  which  crystallises  in  reddish-brown  needles,  m.  p. 

177°,  and  contains  one  of  the  bromine  atoms  in  the  benzene  nucleus. 

'i^t  Bromo-^-iodo-l-indoneoxime,  C^HgONBrl,  exists  in  two  stereo- 
isomeric   forms,  one  crystallising  in  yellow  needles,  m.  p.  206°,   the 
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other  in  yellow,  quadratic  plates,  m.  p.  195 — 197°;  the  i^-nitrophenyl- 
hydrazone  forms  brownish-red,  microscopic  nepdles,  m.  p.  212 — 214°. 

On  treatment  with  bromine,  3-bromo-2-iodo-l-indone  is  converted 
into  2:2:3:  3-tetrabromohydrindene  (Roser  and  HaselhofF,  loc.  cit.) ; 
with    magnesium    methyl    iodide    it    forms    3-bromo-2-iodo-l-methyl' 

1-indenol,  ^e^i^rt^T  /OH^^^"^'  which  crystallises  in  almost  white 

leaflets,  m.  p.  137°. 

2  : 3-Dibromo-l-ethyl-l-indenol^  CuH^oOBrg,  prepared  from  mag- 
nesium ethyl  bromide  and  2  :  3-dibromo-l-indone,  crystallises  in  colour- 
less prisms,  belonging  to  the  rhombic  system,  m.  p.  77 — 78°,  and  yields 
an  acetyl  derivative,  m.  p.  91° 

2  : 3-Dibromo-l-phenyl-l-indenol  could  not  be  obtained  in  a  pure  con- 
dition, and  was  therefore  characterised  by  means  of  its  acetyl  derivative, 
Cj^HjgOgBrg,  which  forms  pale  grey,  prismatic  needles,  m.  p.  138 — 140°. 

F.  B. 


Catalytic  Elimination  of  Hydrogen  from  Aromatic  Nuclei 

and    the    Synthesis    of   Condensed    Systems   by    means   of 

Aluminium    Chloride.       Boland     Scholl    and    Christian     Seer 

(Monatsh.j  1912,  33,  1 — 8). — When  aromatic  compounds  are  heated 

with  anhydrous  aluminium  chloride  at  from  80°  to  140°,  hydrogen  is 

eliminated  and  a  new  ring  formed.     Previous  examples  of   this  are 

y^         the  conversion  of  naphthalene  and  a-dinaphthyl  into  peryl- 

CO/^I        ene  (Scholl,  Seer,  and  Weitzenboch,  Abstr.,  1910,  i,  616), 

Jv       1^     and    the    conversion    of    meso-benzdianthrone   into    meso- 

\        I]        \    naphthadianthrone  (Scholl   and    Mans>feld,   Abstr.,    1910, 

L      ii      J    i,  494).  The  method  has  been  extended  to  the  following  cases. 

^/    ^^        Phenyl  a-naphthyl  ketone   is   converted   at   140°  into 

/J  vL      JCO  benzanthrone.       Similarly,  6  :  7-phthaloylbenzanthrone    is 

^  ''^Z  obtained  from  2-anihraquinonyl  a-naphthyl  ketone. 

Dibenzoylpyrene  is  converted   into  pyranthrone,  a  synthesis  which 

proves    the    benzoyl   groups  to  occupy  positions  3  and  8  in  pyrene. 

Presumably  oxidising  agents   act  at  these  positions,  so  that  pyrene- 

quinone  is  3  ;  8-diketopyrene   (formula  1)  and  not  3  :  10-diketopyrene, 

(^     p^  as  supposed  by  Bamberger  and  Philip  (Abstr., 

/\   /\   /\  l^^*^'    ^^^)    ^^^   ^y    Goldschmiedt    (Abstr., 

^iX]  1907,  i,  310). 

^mh — !v     Jk       Jv  Dibenzpyranthrones  are  obtained  on  heat- 

^K        ^j^     l"^     I  ing    di-a-   or    di-)8-naphthoylpyrenes.      These 

^H.'         I      Jk      Jv  dyes  give  in  blue  vats  much  redder  shades 

^^K  ^^  \^  \ ^1  than  pyranthrone. 

I^P  I      Jv       1       J       4 :4'-Dibenzoyl-l:r-dinaphthyl  when  heated 

/jj  v  m  S      ^*  ^^ — 100°  with   aluminium   chloride  yields 

^     ''  violanthrone. 

Heterocyclic  rings  are  condensed  in  similar  manner  ;  thus  from 
3 : 8-di-a-thenoyl pyrene, a  thiophen analogue  of  pyranthrone  (formulall) 
is  obtained ;  this  is  a  brownish-red  product,  which  behaves  like  the 
vat  dyes  of  the  anthraquinone  series.  Benzil  is  converted  into 
phenanthraquinone  below  100°.  E.  F.  A. 
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Synthesis  of  a  Ketone  Derived  from  Cineole.  Guido  Cusmano 
and  Arrioo  Linari  {Gazzetta,  1912,  42,  i,  1 — 10). — The  action  of 
hydroxylamine  on  a-terpineol  nitrosochloride  yields  the  hydroxylamine- 
oxirae  (I).  From  this  by  means  of  nitrous  acid,  the  o-wonitroamine- 
oxime  (II)  is  obtained.  The  o  isonitroamineoxime  when  heated  with 
water  yields  an  oxime,  CjQHj^OgN,  which  when  oxidiFed  or  treated 
with  ethyl  nitrite  and  subsequently  with  ammonia  gives  a  ketone, 
CiqHjj,02»  ^^  ^'^®  constitution  indicated  in  formula  (III). 

CMe-NH-OH  CMe-NO(:N-OH)  CMe 0 

cHgf^crN-OH        ch2|/Nc:n-oh         QB./^£0      i 

CH^I^^CH,  CH^I^^CH^  CHgl^yCH^      | 

CH-CMe2-0H  CH-CMe2-0H  CH-CMe2-' 

(I.)  (II.)  (III.) 

a-Terpineol-o-hydroxylamineoxime,  Q^^^fiz^i^  ^^  prepared  in  the 
same  way  as  the  other  hydroxylamineoximes  previously  described 
(compare  Cusmano,  Abstr.,  1910,  i,  685,  863).  It  forms  tufts  of 
colourless,  acicular  crystals,  m.  p.  183°  (deoomp.).  It  condenses  with 
jo-nitrobenzaldehyde,  yielding  a  yellow,  crystalline  com;?owncZ,  m.  p.  183°. 
When  treated  with  dilute  hydrochloric  acid  and  sodium  nitrite  in  the 
cold,  it  yields  the  o-\sonitroamineoximey  CjoH^^O^Ng,  which  forms 
colourless,  prismatic  crystals,  which  decompose  at  156 — 157°.  The 
substance  yields  a  blood-red  coloration  with  ferric  chloride,  and  gives 
Liebermann's  reaction.  It  dissolves  in  alkali  carbonates,  and  forms 
crystalline  brucine  salts.  When  it  is  treated  with  an  aqueous  solution 
of  an  alkali  hydroxide,  nitrous  oxide  is  evolved,  and  hydroxydihydro- 
carvoneoxime  is  formed  quantitatively.  When  the  isonitroamine- 
oxime is  heated  with  water  alone,  however,  two  other  oximes  are 
produced.  One  has  the  composition  CjQHjgOgNjHgO,  and  m.  p.  95°, 
the  other  has  the  composition  CjoHj^OgN,  and  m.  p.  139 — 140°.  In 
the  presence  of  small  quantities  of  mineral  acids  the  isonitroamine- 
oxime decomposes,  yielding  the  oxime  of  m.  p.  139 — 140°,  hydroxy- 
dihydrocarvone,  and  the  methyl  ketone  of  homoterpenylic  acid. 

The  oxime,  Cj^Hj^OgN,  when  treated  with  hydrobromic  acid  at  the 
ordinary  temperature  yields  the  methyl  ketone  of  homoterpenylic  acid. 
Hydrochloric  acid  gives  the  hydrochloride,  CioH^w02N,HCl,  and  a 
product,  which  is  decomposed  by  water  with  the  formation  of  ammonium 
chloride  and  the  methyl  ketone  of  homoterpenylic  acid.  When  the 
oxime,  CjoHj^OgN,  is  dissolved  in  ethyl  nitrite,  a  pernitrosyl  derivative, 
CjoHjgOgNg,  is  obtained  ;  it  forms  large  crystals,  m.  p.  68 — 70°.  The 
ketone^  CioH^^Og,  is  produced  in  small  quantity  by  oxidising  the  oxime, 
CjqHj702N,  with  acid  permanganate,  but  is  best  prepared  by  decomposing 
the  pernitrosyl  derivative  with  concentrated  ammonia.  It  crystallises 
in  sliining,  colourless  leaflets,  and  has  a  slight  odour  reminiscent  of 
cineol.  Its  semicarbazone,  Cj^H^gOgNg,  has  m.  p.  about  220°.  When 
oxidised  with  acid  permanganate  (1%),  the  ketone  yields  the  methyl 
ketone  of  homoterpenylic  acid  almost  quantitatively.  Alkaline 
permanganate  attacks  it  much  less  readily,  the  products  being  the 
above  methyl  ketone  and  cineolic  acid.  R.  V.  S. 
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Hydroxy ketopermapbthindene  {peri  -  Naphthindandione). 
Giorgio  Ereera  and  A.  Cuffaro  ifiazzattay  1911,  41,  ii,  807 — 814. 
Compare  Errera,  Abstr.,  1911,  i,  465). — Since  the  substance  previously 
described  under  the  name  of  joeri-naphthindandione  always  behaves  as 
a  keto-enol  containing  the  grouping  -CO'CHIC(OH)-,  and  since  no 
derivative  of  the  corresponding  diketonic  form  is  known,  and,  moreover, 
the  free  substance  contains  an  hydroxyl  group,  the  authors  propose  to 
substitute  for  their  original  name  that  of  hydroxyketo/?ermaphthindene. 
When  the  substance  is  oxidised  with  potassium  dichromate  and  acetic 
acid  (allowing  one  atom  of  oxygen  per  molecule),  anhydrobishydroxy- 
keto^Qvinaphthindene  (annexed  formula)  is  obtained ;  it  crystallises  in 

yellowish-brown  needles,  which,  on  heating, 

CO  CO  blacken   at    360°  and    melt   with    decom- 

p    TT  /\p__p/\p    XT       position    at   a    higher    temperature.     The 

10    6\^^         %/   ^^    ^     oxidation  of  hydroxyketopert'naphthindene 

C  C  by  means  of   alkaline  permanganate  pro- 

\         /  ceeds  quite  differently.     Even  when  less 

\/  than    the    theoretical    quantity    of    per- 

O  manganate   is   taken,  a  vigorous  reaction 

occurs,  and  the  following  substances  are 

obtained  :  (1)  unaltered  hydroxy ketojoeWnaphthindene  ;  (2)  naphthalic 

acid,  and  (3)  a  substance,  CjgHgOg,  which  crystallises  in  tufts  of  very 

small,    colourless    needles,    m.    p.    about    225°    (decomp.).       To    this 

substance  is  assigned  the  constitution  COgH'CioHg'CO'COgH,  and  it 

is  termed  naphthalonic  acid. 

It  is  decomposed  by  heat  in  the  same  manner  as  is  phthalonic  acid 
(compare  Graebe  and  Triimpy,  Abstr.,  1898,  i,  3l8),  naphthalic 
anhydride  being  formed,  and  also  a  substance,  Cg^Hj^Og,  which  is  to 
be  regarded  as  the  anhydride  of  naphthalaldehydic  acid ;  it  has 
m.  p.  310 — 313°  (rapid  heating),  and  is  identical  with  a  product 
obtained  by  Graebe  and  Gfeller  (Abstr.,  1893,  i,  656). 

When  hydroxyketopeWnaphthindene  is  boiled  with  benzaldehyde 
in  alcoholic  solution  in  presence  of  a  trace  of  pyridine,  dihydroxy- 
keto^QTinaphthindenilphenylmethane, 

.CO— .  /^^— \ 

CioH6<  >C-CHPh~c4  >C,oH6, 

^0{OBY  ^C(OH)^ 

is  obtained ;  it  is  a  golden-yellow,  crystalline  powder  (from  alcohol), 
or  forms  red  crystals  (from  xylene),  m.  p.  295 — 297°  (decomp.).  The 
substance  can  give  metallic  derivatives,  but  both  the  sodium  and 
potassium  salts  are  very  sparingly  soluble  in  water.     The  mono-sodium 

salt,    C33Hj904Na,    is   a   yellow,    crystalline 
substance. 

When  dihydroxyketojoerinaphthindenil- 
phenylmethane  is  boiled  with  an  alcoholic 
solution  of  sulphuric  acid,  a  substance  is 
precipitated  to  which  the  constitution  of 
phenytdiketoperinaphthindenexanthene  (a  n  - 
nexed  formula)  is  ascribed  ;  it  crystallises  in 
yellow  needles,  melts  with  decomposition  at 
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some  temperature  above  365°,  and  does  nat  contain  ethozy-groupg  or 
form  salts.  R.  V.  S. 


Transformation  of  a  Phloroglucinol  Derivative  into  One  of 
c.vc/oHexantrione.  II.  Gustav  Heller  {Ber.,  1912,  45,  418 — 427. 
Compare  Abstr.,  1909,  i,  656). — The  author  gives  a  summary  of 
reactions  in  which  the  ester  of  a  phenol  has  been  observed  to  suffer 
rearrangement  into  a  hydroxy- ketone,  and  indicates  that  in  the  pre- 
paration of  hydroxy-ketones  by  the  condensation  of  acyl  chlorides  with 
phenols,  the  phenolic  esters  must  be  intermediate  products. 

In  extension  of  the  previous  investigation  {loc.  cit.),  it  is  observed 
that  tribromophloroglucinyl  triacetate,  trichlorophloroglucinyl  tri- 
acetate, and  1:3:  5-triacetyltriaminobenzene  when  heated  with  zinc 
chloride  show  no  sign  of  molecular  rearrangement. 

[With  Georg  Kretzschmar.] — Phloroglucinol  diacetate,  m.  p.  104°, 
is  obtainable  by  the  action  of  phloroglucinol  with  sodium  acetate  and 
the  theoretical  quantity  of  acetic  anhydride. 

Triacetylc^/c/ohexantrione  is  so  resistant  to  complete  hydrolysis  that 
this  does  not  occur  without  rearrangement.  If  it  is  dissolved  in  dilute 
sodium  hydroxide  solution,  slow  hydrolysis  occurs ;  the  precipitate 
obtained  on  acidifying  is  treated  with  boilir)g  water,  when  the 
undissolved  residue  consists  of  diacetylcyclohexantrione ;  this  crystal- 
lises from  benzene  in  needles,  m.  p.  168°.  This  substance  is  also 
obtained  as  a  by-product  in  the  transformation  of  phloroglucinyl 
triacetate  into  the  triacetylcj/c^ohexantrione.      I'ribenzoyldiacetylcycXo- 

hexanirione,  CAcBz\p^j.p  .  p.  ]^C0,  obtained  by  benzoylation,  crys- 
tallises in  needles,  m.  p.  137 — 138°;  it  dissolves  slowly  in  sodium 
hydroxide  solution,  but  gives  no  coloration  with  ferric  chloride.  The 
action   of    a    diazonium   solution    yields  benzeneazodiacetylcyclohexan- 

trionSy  CHAc<CQQ,nLx./>j  p.  v^CO,  orange-coloured  needle  crystals, 
m.  p.  209°.  The  action  of  nitrous  acid  gives  oximinodiacetylcjclo- 
hexantrione,  ^^-^^''^qO-CVNOH^^^^'  gulden  leaflets,  m.  p.  149°, 
which  by  reduction  gives  a  colourless  substance,  decomposing  at  200°. 
The  hot  aqueous  filtrate  from  the  diacetylcyc/ohexantrione  (above) 
on  cooling  deposits  monoacetylcyclohexantrione ;  this  gives  pale  rose- 
coloured  crystals  of  a  monohydrate,  but  when  anhydrous  it  is  colour- 
less, m.  p.  209 — 210°.     Its  tribenzoyl  derivative, 

forms  colourless  needles,  m.  p.  116 — 117°;  it  reacts  with  a  diazonium 
solution,  forming  a  6i«-ai5o-compound,  NgPh^dK^p/^.z-iTT/ii^  Ph\^^^' 

purple  needles,  m.  p.  241 — '242°  (decomp.).  With  nitrous  acid  a  bis- 
oximmo-compound  is  obtained,  which  decomposes  at  115 — 120°. 

Di-  and  mono-ace tylcycZohexautrione  resemble  the  triacetyl  com- 
pound in  dissolving  in  sodium  hydroxide  solution,  giving  a  coloration 
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with  ferric  chloride,  and  in  forming  copper  salts ;  the  acid  character  is 
more  marked  the  fewer  the  acetyl  groups  present.  All  three  sub- 
stances react  with  benzaldehyde  in  alkaline  alcoholic  solution,  pro- 
ducing yellow,  amorphous  substances.  Towards  phenylhydrazine  and 
hydroxylamine  they  are  inert,  whilst  bromine  attacks  them  all,  the 
monoacetyl  compound  most  readily.  D.  F.  T. 

Certain  Derivatives  of  Tetrachloro-o-benzoquinone.  C.  Lorixg 
Jackson  and  George  Leslie  Kelley  {Amer.  Ghem.  J.,  1912,  47, 
197 — 221). — A  continuation  has  been  made  of  the  study  of  three 
substances  prepared  from  tetrachloro-o-benzoquinone  (Jackson  and 
MacLaurin,  Abstr.,  1907,  i,  856). 

The  compound,  m.  p.  215°,  obtained  by  the  action  of  benzyl  alcohol 
on  tetrachloro-o-benzoquinone,  has  proved  to  be  the  heptachloro-o- 
quinocatechol  hemiether  described  by  Jackson  and  Carleton  (Abstr., 
1908,  i,  428).  This  was  con6rmed  by  analyses  of  its  acetyl  derivative, 
m.  p.  195°,  its  reduction  product  (heptachlorodihydroxycatechol 
hemiether),  m.  p.  about  188 — 190°,  and  the  triacetyl  derivative, 

OAc-C6Cl4-0-CgCl3(OAc)2, 
m.  p.  144°,  which  forms  white,  hexagonal  prisms. 

The  other  two  compounds  investigated  were  those,  m.  p.  198°  and 
210°,  which  were  respectively  obtained  by  the  action  of  methyl  and 
ethyl  alcohol  on  tetrachloro-o-benzoquinone.  They  can  also  be  pre- 
pared by  the  action  of  the  alcohols  on  heptachloro-  or  hexachloro-o- 
quinocatechol  hemiether. 

The  methyl  compound  was  originally  regarded  as  hexachloro-o- 
benzoquinomethylhemiacetalcatechol  ether,  CgCl402lCgCl20(OH)(OMe)^ 
on  account  of  its  being  produced  by  the  action  of  methyl  alcohol  on 
the  ether,  CgCl^OglCgClgOg,  but  has  now  been  found  to  be  hexachloro- 
methoxy-o-quinocatechol  heinkther,  OH*CgCl4*0*CgCl202(OMe).  On  re- 
ducing the  compound  with  zinc  dust  and  sulphurous  acid,  it  was  con- 
verted into  hexachlororriethoxy-o-dihydroxycatechol  hemiether^ 

OH-GgCl4-0-C6Cl2(OH)2(OMe), 
m.  p.  191°,  which  crystallises  in  long,  colourless  needles,  and  yields  a 
triacetyl  derivative,  m.  p.  128 — 129°,  and  a  monoace^?/^  derivative,  m.  p. 
186 — 188°.      In    the    course    of    preparing    these    acetyl    compounds 
another  compound  was  obtained,  m.  p.  122°. 

The  compound,  m.  p.  210°,  obtained  by  the  action  of  ethyl  alcohol  on 
tetrachloro-o-benzoquinone,  has  been  found  to  be  hexachloroethoxy-o- 
quinocatechol  hemiether,  OH-CgCl4'0*CgCl202(OEt) ;  its  acetyl  derivative 
has  mc  p.  195°.  On  reducing  the  compound  with  sulphurous  acid,  it  is 
converted  into  hexachloroethoxy-o-dihydroxycatechol  hemiether^ 

OH-CgCl4-0-CgCl2(OH)2(OEt), 
m.  p.  173°,  which  forms  white  needles,  and  yields  a  triacetyl  derivative, 
m.  p.  165°.  If,  however,  the  reduction  is  effected  by  zinc  and  acetic 
acid,  a  compound,  m.  p.  249°,  is  produced,  and  readily  undergoes 
decomposition  with  formation  of  hexachloro-o-dihydroxycatechol  ether, 
which  furnishes  an  acetyl  derivative,  CgCl402'.CgCl2(OAc)(OH),  m.  p. 
251°,  as  well  as  the  diacetyl  derivative  described  previously. 

E.  G. 


I 
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Method  of  Formation  of  Alkylated  Anthraquinones  from 
Alkylated  Benzoyl  Chlorides  and  Aluminium  Chloride.  II. 
Christian  Seer  [with  Egon  Ehrenzweig]  {Monatsh.,  1912,  33, 
33__34.  Compare  Abstr.,  1911,  i,  386).— Mesitylenyl  chloride, 
C^BLgMe^'COCl,  reactd  when  heated  with  aluminium  chloride  at 
115—120°  to  give  1  :  3  :  5  :  T-tetramethylanthraquinone.  The  com- 
pound so  obtained  differs  from  all  other 
PW      CO  anthraquinone  derivatives  in   that   it  is  not 

8    .V      yv  reduced  by  alkaline  sodium  hyposulphite  or  by 

zinc  dust  and  sodium  hydroxide.  It  is  not 
attacked  by  acetyl  or  benzoyl  chloride  or  by 
phosphorus  pentachloride,  and  when  distilled 
with  zinc  dust,  tetramethylanthracene  is 
obtained. 

The  structure  is  confirmed  by  the  synthesis  from  m-xyXyl  mesityl 
ketone,  which  was  heatpd  for  some  days,  the  tetramethylanthracene 
formed  separated  by  distillation,  and  oxidised  with  acetic  and  chromic 
acids  to  the  quinone. 

1:3.  5  :7-Tetramethylanthraquinone  is  not  identical  with  the  substance 
obtained  by  Dewar  and  Jones  (Trans.,  1904,  85,  212)  by  the  action  of 
nickel  carbonyl  on  7/i-xylene,  to  which  they  ascribe  the  same  con- 
stitution. It  is,  however,  the  same  a.s  the  oxidation  product  of  the  tetra- 
methylnnthracene  obtainpd  by  Friedel  and  Crafts  (Abstr.,  1887,  1102) 
from  the  reaction  of  methylene  chloride  and  ?7i-xylene  in  presence  of 
aluminium  chloride.  It  is  now  found  that  a  little  of  the  isomeride 
described  by  Dewar  and  Jones  is  produced  at  the  same  time  ; 
the  constitution  of  1:3:6: 8-tetramethylanthraquinone  is  ascribed 
to  this. 

1:3:5: 7-Tetramethylanthraquinone  forms  yellow  needles,  m.  p. 
235°;  it  dissolves  in  concentrated  sulphuric  acid  with  a  dark  red 
coloration.  The  corresponding  1  :  3  :  5  :  7-tetramethylanthracene  forms 
yellowish-white  platelets,  m.  p.  155 — 157°,  or  when  purified  by 
regeneration  from  the  picrate,  m.  p.  163 — 164°.  The  picrate  has 
m.  p.  189—190°. 

Anthraquinone-1  :  3  :5  :  7-tetracarboxylic  acid  and  its  salts  were 
obtained  amorphous,  m.  p.  above  300°. 

4  :  S-Dinitro-1  :  3  :  5  :  T -tetramethylanthraquinone,  prepared  by  the 
action  of  potassium  nitrate  and  concentrated  sulphuric  acid  on  the 
quinone,  separates  in  greyish-brown  needles,  m.  p.  296°.  2:4:6:8- 
Teiraniiro-\  :  3  :  5  :  7-tetrametkylanthraquinone  crystallises  in  yellow, 
microscopic  plates.  E.  F.  A. 

Action  of  Ammonia  on  Chrysophanic  Acid  Methyl  Ether. 
Otto  A.  Oesterle  {J.  pr.  Chem.,  1912,  [ii],  85,  230—232.  Compare 
Abstr.,  1910,  i,  860). — It  is  pointed  out  that  Fischer  and  Gross 
(Abstr.,  1911,  i,  886)  have  erroneously  attributed  to  the  author  the 
view  that  the  action  of  ammonia  on  chrysophanic  acid  monomelhyl 
ether  leads  to  the  replacement  of  the  hydroxyl  by  an  amino-group. 
The  product  of  the  action  crystallises  in  long,  glistening,  brownish-red 
needles,  m.  p.  237 — 239°,  and  has  the  constitution  of  a  l-hydroxy-8- 
methoxymethylanthraquinoneimide.  F.  B. 
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Commercial  Chrysarobin.  Oswald  Hesse  (Annalen,  1912,  388, 
65—96.  Compare  Tutin  and  Clewer,  Trans.,  1912,  101,  290).— Com- 
mercial chrysarobin  is  demethylated  by  hydriodic  acid,  D  1*7,  at 
120 — 125°,  or  by  equal  volumes  of  hydrochloric  acid,  D  1  '19,  and  glacial 
acetic  acid  at  130 — 140°,  and  the  dried  product  is  boiled  with  petro- 
leum (which  extracts  a  portion  of  the  chrysophanol)  and  then  with 
chloroform,  in  which  chrysophanol  in  much  more  soluble  than  emodinol. 

Chrysophanol,  CjgH^g^g  (previously  called  chrysarobin  by  the  author 
and  by  Jowett  and  Potter,  Trans.,  1902,  81,  1575),  has  m.  p.  204° 
(not  205 — 210°,  as  stated  previously).  The  presence  of  a  small 
amount  of  the  methyl  ether  lowers  the  m.  p.  by  6 — 8°,  and  of  emodinol 
raises  it  by  about  the  same  amount  (compare  Fischer,  Falco,  and  Gross, 
Abstr.,  1911,  i,  886).  It  is  insoluble  in  alkali  hydroxides  or  carbon- 
ates in  the  absence  of  air.  By  the  admission  of  air,  chrysophanol 
dissolves  with  the  formation  of  chrysophanic  acid;  the  latter  is  also 
formed  by  oxidising  the  anthranol  with  chromic  and  acetic  acids  at 
60—70°  When  heated  with  acetic  anhydride  at  90—100°  for  four 
hours,  with  occasional  boiling  for  periods  of  ten  minutes,  chrysophanol 
yields  a  triacetate,  m.  p.  238 — 240°  (Jowett  and  Potter's  diacetate, 
loG.  cit.),  which  is  converted  into  diacetylchrysophanic  acid,  m.  p.  208° 
(Liebermann  and  Seidler's  "acetylchrysarobin")  by  acetic  and  chromic 
acids  at  60 — 70°.  Triacetylchrysophanol,  like  diacetylchrysophanic 
acid,  yields  diacetylrhein  by  oxidation  with  chromic  acid  in  a  hot 
solution  of  equal  volumes  of  acetic  acid  and  acetic  anhydride  (compare 
Fischer,  Falco,  and  Gross,  loc.  cit.).  Hexa-acetyldichrysophanol,  m.  p. 
125°,  is  a  by-product  of  the  acetylation  of  chrysophanol. 

Emodinol,  Cj^H^^^^,  isolated  as  described  above,  has  m.  p.  230 — 240° 
(decomp.),  and  yields  acetylemodinol,  C^gHj^O^Ac,  m.  p.  199°,  yellow 
leaflets,  by  heating  with  acetic  anhydride  at  90 — 100°  for  two  hours. 
Emodinol  and  acetylemodinol  yield  emodin  and  acetylemodin  respec- 
tively by  oxidation  with  chromic  and  acetic  acids.  The  acetylation  of 
emodinol  by  acetic  anhydride  and  sodium  acetate  at  90 — 100°  for  two 
hours  yields  tetra-acetylemodinol,  CjgHgO^Ac^,  m.  p.  197°,  yellow  prisms, 
octa-acetyldiemodinol,  CgoH^gOgAcg,  m.  p.  125°,  yellow  powder,  being 
formed  as  a  by-product.  The  tetra-acetate  is  oxidised  by  chromic 
(calculated  quantity)  and  acetic  acids  at  50 — 60°  to  triacetylemodin, 
which  is  converted  into  triacetylemodic  acid  by  chromic  acid,  acetic 
acid,  and  acetic  anhydride  at  60 — 70°.  Octa-acetyldiemodinol  is 
converted  into  triacetylemodin  by  chromic  and  acetic  acids  at  60 — 70°. 

Chrysarohol,  C15HJ2O4,  m.  p.  250 — 252°,  almost  colourless  needles,  is 
obtained  from  the  portion  of  commercial  chrysarobin  which  is 
insoluble  in  ethyl  acetate  at  55°.  It  is  unattacked  by  boiliog, 
concentrated  nitric  acid,  does  not  yield  methyl  iodide  with  hydriodic 
acid,  dissolves  in  aqueous  potassium  hydroxide  with  a  yellow  colour, 
and  in  concentrated  sulphuric  acid  with  a  purple-red  colour  changing 
to  reddish-brown.  It  is  insoluble  in  alcohol,  and  therefore  does  not 
develop  a  coloration  with  alcoholic  ferric  chloride.  It  yields  /8- 
methylanthracene  by  reduction  with  zinc  dust.  It  is  converted  into 
acetylchrysarohol,  G^^H^fi^Kc,  m.  p.  about  245°,  yellow  needles,  by 
hot  acetic  anhydride,  and  into  tetra-acetylchrysarohol,  C15H8O4AC4, 
m.  p.  about    190°    greenish-yellow  flocks,    by  acetic    anhydride    and 
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sodium  acetate  at  90 — 100°.  The  tetra-acetate  is  oxidised  by  chromic 
and  acetic  acids  at  50°  to  a  red,  amorphous  substance,  which  does  not 
yield  emodin  by  hydrolysis.  The  substance,  which  crystallises  from 
the  ethyl  acetate  extracts  of  commercial  chrysarobin  (obtained  in  the 
isolation  of  chrysarobol),  consists  essentially  of  emodinol  methyl 
ether. 

It  is  seen  from  the  preceding  that  commercial  chrysarobin  contains 
chrysophanol  and  its  methyl  ether,  emodinol  and  its  methyl  ether,  and 
chrysarobol.  Of  these,  only  the  first  and  the  last  can  be  isolated 
directly  and  pure.  These  results  are  confirmed  by  the  direct 
oxidation  of  chrysarobin,  with  and  without  previous  acetylation  or 
demethylation.  By  direct  oxidation,  by  oxygen  in  alkaline  solution, 
or  by  chromic  and  acetic  acids,  chrysarobin  yields  chrysophanic  acid 
and  emodin  and  their  methyl  ethers.  When  acetylated  and  sub- 
sequently oxidised  by  chromic  acid,  chrysarobin  yields  diacetyl- 
chrysophanic  acid,  diacetylemodin  methyl  ether,  acetylchrysophanic 
OH   OR  OTT         ^^^^   methyl    ether,    and   a   small    quantity   of   a 

substance,  m.  p.  202°,  orange-yellow  needles,  which 
|Me  is  probably  chrysarobic  acid. 

The    paper    closes     with    a    discussion    of    the 

constitutions  of  some  of  the  preceding  anthranols. 
Chrysophanol  has  probably  the  annexed  formula,  not  that  previously 
given  (compare  Oesterle,  Abstr.,  1911,  i,  887).  C.  S. 

Derivatives  of  Menthone.  Ey vind  Bodtker  (Comjoi.  rewo?  1912, 
154,  437—439.  Compare  Abstr.,  1907,  i,  857).— The  constitution 
previously  ascribed  to  the  compounds  obtained  by  acting  on  benzyl- 
idenementhone  with  magnesium  alkyl  bromides  is  confirmed  by  an 
examination  of  their  oxidation  products. 

When  benzylidenementhone  is  treated  with  magnesium  methyl 
iodide    and    benzoyl   chloride   added   before    the   addition    of    water, 

phenylmenthylmethylmethane  benzoate,  CgH^g^C^M  ,  is    formed, 

having   m.    p.    152—153°,    [ajjl'-'   145°40';    on    hydrolysis    it    yields 

plienylmenthylmethylnvethane,  CgHig<^i  ,  m.  p.  Ill — 112°, 

[a]u  +95°16'.  PJienylmenthyli^oamyl'niethane,  CgiHggO,  is  a  viscous 
liquid,  b.  p.  215°/15  mm.,  [a]S'^  -I- 13°45',  wf  =  1'50568  ;  the  benzoate 
has  m.  p.  93—94°,  [a]l»'  +  186°29'.  Benzoylmenthone,  Q^^^^jd^,  was 
obtained  as  a  yellow  liquid  by  treating  a  toluene  solution  of  menthone 
successively  with  sodamide  and  benzoyl  chloride;  it  has  b.  p.  185°/ 
12  mm.,  [a]r  +32°11',  n^  1-51745. 

The  rotations  given  are  for  benzene  solutions.  W.  0.  W. 

The  Camphenilone  Group.  II.  isoCamphenilone  and  Con- 
stitution of  Camphenilene  and  of  apoBornylene.  S.  V. 
HiNTiKKA  and  Gustav  Komppa  (Antialeny  1912,  387,  293 — 316.  Com- 
pare Abstr.,  1909,  i,  500). — The  generally  accepted  view  that  cam- 
phenilone and  fenchone  are  homologous  is  further  strengthened  by  the 
conversion  of  the  former  into  isocamphenilone  through  the  following 
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series  of  compounds,  the  change  being  quite  analogous  to  that  whereby 
fenchone  has  been  converted  into  tsofenchone. 

Camphenilone,  the  preparation  of  which  from  camphene  by  a  very 
simple  process  is  described,  is  reduced  to  camphenilol,  a  camphenilone 
pinacone,  m.  p.  146°,  being  obtained  as  a  by-product.  Camphenilol, 
which  forms  a  benzoate,  CgHjg'OBz,  b.  p.  172°/15  mm.,  is  converted 
into  camphenilene  by  phosphoric  oxide  at  140 — 150°.  Cam- 
phenilene  has  also  been  prepared  by  converting  camphenilol  into 
camphenilyl  chloride  and  heating  this  with  aniline  at  175 — 180°, 
with  diethylaniline  at  180 — 185°,  with  alcoholic  potassium  hydroxide, 
or,  most  frequently,  by  direct  distillation  with  aniline  after  the 
mixture  has  been  boiled  under  reflux  for  five  hours.  The  hydrocarbon 
obtained  by  these  processes  has  b.  p.  140 — 141°,  Df  0*8693, 
<  i -46848,  nf  1-47850,  nf  1-47425,  and  nf  1-46507.  Camphenilene 
forms  B,  hydrochloride,  CgHjgCl,  m.  p.  60 — 61°,  needles  or  plates  (which 
is  probably  identical  with  camphenilyl  chloride,  since  mixtures  of  the 
two  substances  show  no  depression  of  the  m.  p.),  and  a  nitrosite^ 
CgHj^OgNg,  m.  p.  122°  (decomp.),  bluish-green  prisms^and  is  converted 
by  the  Bertram- Walbaum  mixture  of  acetic  and  sulphuric  acids  at 
50 — 55°  into  an  acetate,  CgHjg'OAc,  b.  p.  195°,  the  hydrolysis  of  which 
by  alcoholic  potassium  hydroxide  yields  isocamphenilol,  CgHj^'OH, 
b.  p.  196°,  m.  p.  78°.  This  alcohol  forms  a  benzoate,  m.  p.  79°,  phenyl- 
carbamate,  m.  p.  65°,  and  hydrogen  phthalate,  m.  p.  118 — 119°,  and 
is  oxidised  by  potassium  dichromate  and  dilute  sulphuric  acid  to 
isocamphenilone,  CgHj^O,  m.  p.  55 — 57°,  large,  white  plates  (semi- 
carbazone,  m.  p.  225 — 226°,  clusters  of  short,  monoclinic  prisms). 

Camphenilene  in  glacial  acetic  acid  yields  with  17%  ozone  an  ozonide, 
by  the  distillation  of  which  in  a  vacuum  is  obtained  a  heto-aldehyde, 
C9H14O2,  b.  p.  123— 125°/15  mm.,  Df  1-0325,  nf  1-46571,  <  1*46867, 
nf  1-47969,  which  reduces  Fehling's  and  ammoniacal  silver  solutions, 
forms  a  disemicarbazone,  m.  p.  205 — 206°,  and  by  further  oxida- 
tion with  ozone  yields  a  keto-acid,  C^Hj3(CO)*C02H.  These  results 
prove  that  camphenilene  must  have  the  constitution  (I),  assuming 
that  Wagner's  camphenilone  formula  is  correct.  Moreover,  it 
follows   that    isocamphenilone   probably   has    the    constitution    (II). 

CHo-CH— CMe,  CH,-CH— CMe,  CHo'CH— CH 

1'  I  1'  I  1'  II 

•         I       CH2     I  I       CH^     I  I        CMe^ll 

CH2-C=CH  CO--CH— CH2  CHg-CH— CH 

(I.)  (II.)  (III.) 

Finally,  since  a;?obornylene,  which  is  also  derived  from  campheni- 
lone, yields  by  ozonisation  an  ozonide  by  the  decomposition  of  which 
is  obtained  a  di-aldehyde  which  oxidises  to  opocamphoric  acid  in  the 
air,  it  follows  that  ajoobornylene  has  the  constitution  (III) ;  the 
formation  of  a  substance  of  this  constitution  from  camphenilone 
(Wagner's  formula)  is  readily  explicable.  C.  S. 

Rotatory  Power  of  Camphor  in  Carbon  Tetrachloride 
Solution.  A.  Faucon  (Compt.  rend.,  1912,  154,  652— 655).— The 
specific  rotatory  power  of  camphor  in  solutions  of  carbon  tetrachloride 
of  dilferent  concentrations  is  given,  together  with  empirical  formulae 
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expressing  the  connexion  between  rotation  and  concentration.  For  solu- 
tions containing  25 — 55  grams  per  100  c.c.  of  solvent,  [aj^  =43•56°-^- 
0•1148°c.  The  variation  in  rotatory  power  with  temperature  depends 
on  concentration,  especially  when  this  is  high.  The  increase  for  a 
rise  of  1°  is  greater  at  12°  than  at  40°.  W.  O.  W. 

The  Principal  Constituents  of  Labdanum  Oil.  Ketonic 
Compounds.  Henri  Masson  {Compt.  rend.,  1912,  154,  517 — 519). 
— Gum  labdanum  from  Cistus  creticus  or  C.  ladaniferus  gave  07 — 0*9% 
of  a  yellow  oil  when  distilled  in  steam.  The  oil  had  b.  p. 
50 — 185°/ 15  mm.,  and  contained  alcohols,  phenols,  esters,  terpenes,  and 
ketones.  The  latter  were  removed,  and  on  fractionation  yielded 
acetophenone  and  a  fraction,  b.  p.  70 — 78°/15  mm.,  containing  1:1:5- 
triinethylcyiAohexanone,  CgHjgO.  When  regenerated  from  the  oxime 
(m.  p.  106°,  b.  p.  126— 127°/17  mm.)  this  was  obtained  as  a  liquid, 
b.  p.  66— 67°/10  mm.,  178— 179°/760  mm.,  D  0-922,  li^  1-4494.  It 
does  not  form  a  bisulphite  compound,  but  yields  a  semicarhazone, 
m.  p.  220 — 221°,  and  a  ??iono6romo-derivatLve,  m.  p.  41°.  Reduction 
with  sodium  and  alcohol  gives  1:1:  b-trimethylcjc\ohexanol,  m.  p.  51°, 
b.  p.  87°/28  mm.  Oxidation  with  potassium  permanganate  leads  to 
the  formation  of  €-keto-aa-dimethylhexoic  acid, 

COMe-[CH2]3-CMe2-C02H, 
b.  p.  190 — 191°/31  mm.  {semicarhazone^  m.  p.  164°).     The  constitution 
of  the  acid  was  established  by  convening  it  into  aa-dimethyladipic  acid 
by  means  of  sodium  hypobromite.  W.  O.  W. 

Bee  Resin  (Propolis).  Karl  Deiterich  {Verh.  Ges.  deut.  Natur- 
forsch.  Aerzte^  1912,  ii,  [1],  315 — 318.  Compare  Kiistenmacher,  Abstr., 
1911,  ii,  127). — Extraction  of  propolis  with  light  petroleum  removes 
wax  and  balsam,  and  these  are  separated  by  means  of  70%  alcohol. 
Resin,  m.  p.  90 — 106°,  is  extracted  from  the  residue  by  absolute  alcohol, 
and  tannin  is  then  extracted  from  the  resin  by  water.  The  resin  is 
then  extracted  with  cold  absolute  alcohol,  when  an  insoluble  residue, 
proporesen,  remains.  Ether  precipitates  a-proporesen  from  the 
solution,  and  the  filtrate  after  evaporation  is  separated  by  chloro- 
form into  a  soluble  part,  the  "  pure  resin,"  and  an  insoluble  part, 
^-proporesen. 

Propolis  balsam  is  free  from  cinnamic  acid,  but  contains  vanillin. 
Proporesen  is  chemically  indifferent,  fluoresces  in  concentrated 
sulphuric  acid,  sinters  at  76°  and  has  m.  p.  83°,  and  is  insoluble  in 
chloral  hydrate  solution.  a-Proporesin  has  m.  p.  187°,  and  is  not 
fluorescent  in  sulphuric  acid.  )3-Proporesin  is  completely  soluble  in 
chloral  hydrate  solution,  fluoresces  in  sulphuric  acid,  and  yields  an 
alcohol  on  hydrolysis.  The  acid  sublimes  in  needles,  sinters  at 
88—90°,  and  melts  at  124—125°.  The  "  pure  resin  "  fraction  is  also 
fluorescent,  and  yields  an  acid  and  a  resinotannol  on  hydrolysis. 

C.  H.  D. 

Structure  of  Polymerised  Vinyl  Bromide  and  Caoutchouc. 
IwAN  I.  OsTROMissLENSKY  {J.  Russ.  Phys.  Cliem.  Soc,  1912,  44, 
204 — 240). — The  author  shows  that  polymerised  vinyl  bromide  (com- 
pare Hofmann,  Annaleii^  1860,  115,  271  ;  Baumann,  Annalen^  1872, 
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163,  315),  to  which  he  gives  the  name  caouprene  bromide,  exists  in 
three  modifications  possessing  identical  chemical  but  different  physical 
properties,  and  readily  convertible  one  into  the  others.  Caouprene 
bromide  is  a  simpler  homologue  of  the  bromide  of  natural  Para 
caoutchouc,  which  contains  methyl  groups ;  further,  it  is  either 
identical  with  butadiene-caoutchouc  bromide  (compare  Harries,  Abstr., 
1911,  i,  798)  or  isomeric  with  it,  the  isomerism  being  due  to  a 
difference  in  the  distribution  of  the  halogen  atoms  in  the  molecule. 
The  compounds  obtained  by  the  action  of  aniline  or  phenols  on  these 
bromides  and  the  hydrocarbon  resulting  from  the  removal  of  hydrogen 
bromide  from  them  are  also  discussed. 

a-Cnouprene  bromide  is  alone  formed  by  the  action  of  sunlight  on 
vinyl  bromide,  the  velocity  of  the  polymerisation  being  dependent  in 
high  degree  on  the  presence  of  traces  of  contact  substances,  which  may 
either  retard  or  accelerate  the  change ;  hydrocarbons  of  low  boiling 
point,  such  as  light  petroleum,  retard  or  even  arrest  completely  the 
reaction.  The  a-bromide  dissolves  readily  in  carbon  disulphide  and  a 
number  of  other  solvents,  from  some  of  which  it  may  be  precipitated 
in  the  form  of  asbestos-like  threads,  from  others  in  an  amorphous 
state,  and  from  others  as  a  milky  emulsion.  It  resists  the  action  of 
energetic  oxidising  agents,  concentrated  alcoholic  potassium  hydroxide, 
and  concentrated  mineral  acids. 

P'  and  y-Caouprene  bromides  are  obtained  by  the  action  of  the 
ultraviolet  light  of  a  quartz-mercury  lamp  on  vinyl  bromide,  best  in 
the  gaseous  state.  The  ^-compound  is  soluble  in  carbon  disulphide, 
but  the  y-btomide  is  quite  insoluble,  and  merely  swells  up  in  this 
solvent  and  forms  two  layers,  the  upper  one  of  pure  carbon  disulphide 
and  the  lower,  which  shows  intense  violet  fluorescence,  of  the  gelatinous 
bromide  retaining  a  considerable  proportion  of  the  solvent. 

On  prolonged  heating  at  50°  of  the  a-bromide  or  boiling  of  its 
carbon  disulphide  solution,  isomeric  change  into  the  /S-form  takes 
place.  The  change  a-  — >■  jB-  — >■  -/-modification  is  readily  brought 
about  by  ultraviolet  light  or  by  protracted  boiling  with  anhydrous 
acetic  acid.  The  y-  may  be  changed  completely  into  the  /8-bromide  by 
dissolving  in  boiling  chlorobenzene  and  precipitating  with  light 
petroleum. 

The  compound  'described  by  Harries  {loc.  cit.)  as  butadiene- 
caoutchouc  tetrabromide  is  also  found  to  exist  in  three  modifications, 
one  of  which  does  not  dissolve,  but  swells,  in  carbon  disulphide,  form- 
ing a  fluorescent  jelly.  The  other  two  forms  are  soluble  in  carbon 
disulphide,  in  which  one  gives  a  fluorescent  and  the  other  a 
non-fluorescent  solution. 

The  tetrabromide  of  neutral  Para  caoutchouc,  which  is  homologous 
with  caouprene  bromide,  also  exists  in  certain  analogous  modifications 
(compare  Weber,  Abstr.,  1900,  i,  353).  Free  Para  caoutchouc  is  like- 
wise obtainable  in  three  forms  (Harries,  loc.  cit.)y  which  are  probably 
due  to  the  same  cause  as  the  three  caouprene  bromides  and  the  three 
butadiene-caoutchouc  bromides,  since  in  all  three  cases  the  inter- 
conversions  take  place  under  similar  conditious.  The  differences 
between  the  three  modifications  of  any  one  of  these  compounds  are 
probably  due  to  differences  in  the  physical   structures  of  their  mole- 
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cules,  for  example,  such  differences  as  exist  between  sodium  chloride 
in  the  ordinary  and  colloidal  states.  In  some  instances,  however,  the 
variation  in  properties  seems  to  depend  on  the  absence  or  presence,  in 
the  surface  layers,  of  oxidation  products. 

/?  find  y-Caouprene  bromides  give  exclusively  colloidal  solutions,  as  is 
shown  by  the  boiling  and  freezing  points  of  their  solutions.  Cryo- 
Bcopic  measuiements  in  ethylene  dibromide  indicate  for  o-caouprene 
bromide  the  molecular  weight  1809,  corresponding  with 

(•CH,-CHBr-)i,. 

Each  of  the  three  caouprene  bromides,  and  also  butadiene  caoutchouc 
bromide,  react  with  phenol  at  150°  (compare  Weber,  loc.  cit.)^  giving  a 
reddish-violet,  elastic,  amorphous  compound,  (CHg'CH'OPh)^. 

When  an  aniline  solution  of  caouprene  bromide  is  heated,  it  assumes 
a  cherry-red  colour,  the  quaternary  ammonium  salt, 

being  formed.  Rapid  cooling  of  the  solution  results  in  the  deposition 
of  a  spongy  mass,  to  which  the  name  metsi- caouprene  bromide  is  given  : 
(CH2-CH)n(NH2Ph)„;.,Br„  2  =  meta-(CH2-CH)nBr^  2  +  n/^NHaPh.  The 
meta-bromide  dissolves  readily  in  carbon  disulphide  at  the  ordinary 
temperature  giving  an  intensely  fluorescent,  violet  solution,  and,  unlike 
the  normal  bromide,  dissolves  readily  in  fused  phenol  with  formation 
of  a  pale  brown  solution,  from  which  benzene  precipitates  a  brown 
powder  ;  normal  caouprene  bromide  gives  an  intense  violet  solution 
with  phenol,  the  compound  (CH2'CH),i(0Ph)n/o  being  formed.  The 
rearrangement  of  halogen  atoms,  to  which  the  formation  of  the  meta- 
bromide  is  due,  is  not  effected  by  quinoline,  caouprene  bromide 
precipitated  from  this  solvent  retaining  its  original  chemical  and 
physical  characters. 

When  a  10%  solution  of  caouprene  bromide  in  aniline  is  heated  for 
thirty  minutes  at  120 — 130°  out  of  contact  with  air,  subsequent 
precipitation  with  alcohol  or  ether  yields  a  new  bromo-compound  which 
does  not  give  Weber's  reaction  with  phenol.  This  compound,  which 
has  not  yet  been  obtained  pure  and  is  apparently  non-homogeneous, 
dissolves  in  fused  phenol  to  a  pale,  reddish-yellow  solution  not  pre- 
cipitated by  benzene ;  when  heated  in  nitrobenzene  it  gives  up 
hydrogen  bromide. 

The  removal  of  hydrogen  bromide  from  caouprene  bromide,  its  meta- 
modification,  butadiene-caoutchouc  bromide,  and  the  bromide  of  natural 
caoutchouc  leads  to  the  formation  of  a  hydrocarbon,  (CH)n,  and  may 
be  effected  in  various  ways  :  (1)  by  prolonged  heating  with  water  in 
sealed  tubes  at  150° ;  (2)  by  heating  solutions  of  the  bromides  in 
various  solvents,  such  as  aniline,  quinoline,  dichloroacetic  acid, 
aromatic  nitro-derivatives,  etc.,  best  in  absence  of  air ;  the  influence 
of  these  organic  compounds  on  the  removal  of  hydrogen  bromide  from 
the  molecule  of  the  complex  bromide  depends,  not  entirely  on  their 
power  of  dissolving  the  latter  or  the  hydrocarbon  formed,  but  also  on 
their  ability  to  absorb  the  hydrogen  bromide. 

From  a  consideration  of  the  above  results,  of  the  possible  compounds 
obtainable  by  the  polymerisation  of  vinyl  bromide  and  of  the  fact  that 
Weber's  colour  reaction  with  phenol  is  given  by  bromides  of  the  terpene 
series  in  which  the  number  of  halogen  atoms  is  a  multiple  of  four,  the 
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conclusion  is  drawn  that  the  formation  of  caouprene  bromide  takes 
place  according  to  the  scheme  : 
w(CH2:CHBr)  =  (-CH2-CHBr-)n  -^ 

CHg-CHBr-CH^-CHBr-CHg-CHBr-CHg-CHBr 

CHBr-CHg CHBr-CHg 

(the  dotted  line  representing  an  unknown  number  of  •CHg'^HBr* 
groups),  the  value  of  n  beiDg  not  less  than  12.  The  alternate  dis- 
tribution of  the  bromine  atoms  is  rendered  probable  by  the  fact  that 
the  autopolymerisation  of  halogen  derivatives  of  ethylene  or  acetylene 
yields  exclusively  symmetrical  trihalogen  compounds  of  benzene ; 
bromoacetylene,  for  example,  gives  1:3:  5-tribromobenzene. 

The  hydrocarbon,  dehydrocaouprene,  obtained  by  the  removal  of 
hydrogen  bromide  from  caouprene  bromide  and  its  isomerides,  is 
regarded  as  a  higher  homologue  of  benzene  of  the  formula  : 

ch:ch-ch:ch-ch:ch-ch:ch 
ch: :cH* 

The  action  of  aniline  on  caouprene  bromide  and  the  subsequent 
decomposition  of  the  quaternary  ammonium  compound  thus  obtained 
into  aniline  and  me^a-caouprene  bromide  are  represented  as  follows  : 
CH^-CHBr-CH^-  CHBr       ^^^  ^^ 

6HBr .6h,      +^H,Ph-> 

CH2-CH(NH2PhBr)-CH2-CH-NH2PhBr  _ 
CH(]SrH2PhBr) CH2  "^ 

NH2Ph+^jjg^ ch; 

In  view  of  the  results  of  Hinrichsen  and  Kindscher  (Abstr.,  1911, 
ii,  445)  and  of  Pickles  (Trans.,  1910,  97,  1085),  the  statement  made 
by  Harries  that  caoutchouc  must  be  regarded  as  an  associated 
dimethylcyc^ooctadiene  of  the  form  : 

CMe-CH2-CH-CH-CMe-CH2-CH2-CH CMe-CHg-CHa-CH 

CH-CHg-CHg-CMe-CH-CHg-OHa-CMe CH-CHg-CHg-CMe 

is  admissible  only  on  the  assumption  that,  when  caoutchouc  is 
brominated,  it  undergoes  preliminary  splitting  with  formation  of 
dimethylc^/c^ooctadiene.  The  author  hence  regards  this  formula  as 
discordant  with  the  facts. 

The  most  probable  structure  for  caoutchouc  bromide  is : 
CH2-CHBr-GMeBr-CH2-CH2-CHBr-CMeBr-CH2 

CHg-CHBr-CMeBr CHg-CMeBr-CHa' 

which  is  similar  to  the  formula  given  by  Pickles. 

The  polymerisation  of  isoprene  to  caoutchouc  is  best  represented  thus  : 
»z(CH2:CMe-CH:CH2)  =  (•CH2-CMe:CH-CH2-)n  = 

CH2-CMe:CH-CH2-CH2-CH:CMe-CH2-CH2-CH2-CH  ^ 

CH2-CH:OMe-CH2-CH2-CH:OMe CHg-CMe' 

The  positions  of  the  double  linkings  are  here  fixed,  and  isomerism 
is  possible  only  in  so  far  as  the  positions  of  the  methyl  groups  are 
concerned. 

The   name  caoutchouc   tetrabromide  is  irrational,   this   compound 
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being  at  the  least  a  hexabromide  of  the  formula  CjgH.^^Brg ;  for  the 
present  it  is  best  termed  simply  caoutchouc  bromide. 

The  various  properties  of  caouprene  bromide,  synthetic  butadiene- 
caoutchouc  bromide,  and  natural  Para  caoutchouc  bromide  are  collected 
in  tabular  form. 

"WilUtatter  and  Waser's  results  (this  vol.,  i,  17),  published  after  the 
author's  paper  was  in  the  press,  compel  the  assumption  that  dehydro- 
caouprene  is  not  a  higher  homologue  of  benzene,  but  that  it  has  the 
following  structure,  or  one  similar  to  it : 

CH-CH-CH-CH-CH CH* 

T.  H.  P. 

Regeneration  of  Caoutchouc  from  its  Bromide.  Synthesis 
of  Butadiene -caoutchouc.  Iwan  I.  Ostromisslensky  (J.  Ruse. 
Phys.  Chem.  Soc,  1912,  44,  240 — 244.  Compare  preceding  abstract). 
— The  action  of  zinc  dust  on  caouprene  bromide  or  butadiene-caoutchouc 
bromide  dissolved  in  either  naphthalene  or  chlorobenzene  yields  free 
caoutchouc,  possessing  identical  chemical  and  physical  properties  in  the 
two  cases.  The  action  of  sodium  on  these  bromides,  especially  in 
presence  of  ether,  proceeds  to  some  extent  in  the  same  direction,  but 
is  complicated  by  secondary  processes,  such  as  the  formation  of  dehydro- 
caouprene,  (CH)7i.  The  action  of  sodium  on  a  2*3%  solution  of 
caouprene  bromide  in  chlorobenzene  containing  a  little  ether  is  accom- 
panied by  sudden  heating,  the  solvent  boiling  vigorously,  and  the 
chlorobenzene  (which  alone  is  quite  inactive  towards  sodium)  as  well 
as  the  caouprene  bromide  being  acted  on  by  the  sodium. 

The  solution  of  caouprene  bromide  or  butadiene  caoutchouc  bromide 
in  naphthalene  or  chlorobenzene  shows  a  violet-red  fluorescence. 

As  caouprene  bromide  is  readily  obtainable  from  alcohol,  the  above 
reaction  leads  to  a  new  synthesis  of  butadiene  caoutchouc : 
CHg-CH^-OH  +  AlgOg  — ^  CHalCHg  -^  CH2Br-CH2Br  +  KOH— > 

CH -CHBr  —>■  V^2*CHBr-CH2-(j)HBr     2n_._^butadiene-caoutchouc. 

'  CHBr CH„ 

T.  H.  P. 

Sphingosine.  Phcebus  A.  Levene  and  Waltee  G.  Jacobs  (Proc. 
Amer.  Soc.  Biol.  Chem.,  1911,  xxixj  J.  Biol.  Chem.,  11). — Sphingosine, 
obtained  originally  from  phrenosin  by  Thudichum,  appears  to  be  an 
unsaturated  amino-alcohol  of  the  define  series.  The  substance 
obtained  later  by  Thierfelder  in  the  filtrate  from  sphingosine  sulphate 
and  described  by  him  as  a  nameless  base  is  dimethylsphingosine.  Full 
data  will  be  published  later.  W.  D.  H. 

Physcion.  Oswald  Hesse  (Annalen,  1912,  388,  97—102).— 
Physcion  (parietin)  yields  emodin  by  demethylation  by  concentrated 
sulphuric  acid  at  160°.  It  is  demethylated  and  also  reduced  by 
hydriodic  acid,  D  1*7,  yielding  a  substance  (protophyscihydron),  m.  p. 
230 — 240°,  which  is  shown  to  be  emodinol  by  its  conversion  by 
acetylation     into     tetra-acetylemodinol,     m.  p.     198°,     which    yields 
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triacetylemodin  by  oxidation  by  chromic  and  acetic  acids.  The  further 
proof  that  physcion  is  emodin  methyl  ether  (compare  Oesterle  and 
Johann,  Abstr.,  1910,  i,  860)  is  given  by  its  methylation,  whereby 
emodio  trimethyl  ether,  m.  p.  226°,  is  obtained.  Physcihydron,  the 
product  of  the  reduction  of  physcion  by  zinc  and  acetic  acid,  is  proved 
to  be  emodinol  methyl  ether  by  its  conversion  into  triacetylemodinol 
methyl  ether.  C.  S. 

Duality  of  Chlorophyll.  C.  A.  Jacobson  and  Leon  Marchlewski 
(Bull.  Acad.  Sci.  Cracow,  1912,  A,  28—40;  Amer.  Chem.  J.,  1912, 
47,  221 — 231). — Evidence  is  given  to  support  the  contention  that  the 
ratio  of  chlorophyll  to  a^^ochlorophyll  varies  with  different  species  of 
plants,  and  also  with  changing  conditions  of  growth  of  the  same 
species.  The  actual  amount  of  a//ochlorophyllan,  the  nearest  acid 
derivative  of  a^^ochlorophyll,  isolated  from  a  given  weight  of  chloro- 
phyllan  from  Acer  platanoides  of  different  years  is  very  different. 
The  absorption  bands  in  the  visible  spectrum  of  the  chlorophyllans 
obtained  by  identical  methods  from  different  species  differ  consider- 
ably. The  same  applies  to  the  chlorophyllan  bands  in  the  ultra-violet 
part  of  the  spectrum.  The  extinction  coefficient?,  in  monochromatic 
light,  of  equally  concentrated  solutions  of  chlorophyllans  from  different 
species  vary  considerably.  The  variable  ratio  between  the  two 
constituents  of  chlorophyll  ranges  from  almost  pure  aZ/ochlorophyll  in 
Acer  negundo  to  a  product  very  rich  in  weochlorophyll  in  the  nettle. 

E.  F.  A. 

Chlorophyll.  XIX.  Chlorophyllides.  Richard  Willstatter 
and  Arthur  Stoll  (Annalen,  1912,  387,  317 — 386). — The  isolation 
of  pure  chlorophyll  is  difficult  on  account  of  its  solubility,  decom- 
posibility,  and  chemical  indifference.  So  far  as  the  degradation  of 
chlorophyll  is  concerned,  the  phytyl  group  is  without  signiticance. 
Hence  for  working  out;  the  early  steps  of  the  degradation  of 
chlorophyll,  it  is  convenient  to  use  the  substance  in  the  iovvlL»foi  the 
sparingly  soluble,  crystalline  alkylchlorophyllides.  Hitherto,  no 
description  and  analyses  of  an  individual  chlorophyll  derivative  have 
been  given,  the  crystallised  ethylchlorophyllide  previously  described 
(Abstr.,  1911,  i,  659)  being  a  mixture  of  the  a  and  h  compounds. 
The  authors  have  now  succeeded  in  separating  methylchlorophyllides 
a  and  h  from  one  another,  and  also  in  the  separation  of  the 
chlorophyllides  a  and  h,  the  methylphseophorbides  a  and  5, 
and  the  phseophorbides  a  and  h.  The  mixture  of  methylchloro- 
phyllides a  and  b  has  been  obtained  by  the  methanolysis  of  the 
fresh  leaves  of  the  acanthus  (Ileracleum  spondylium)  by  Willstatter 
and  Isler's  process  (Abstr.,  1911,  i,  392).  The  separation  of  the 
two  components  has  been  effected  by  the  partition  method,  the  b 
compound  being  much  less  soluble  in  ether  than  the  a  compound. 
For  practical  purposes,  the  two  partition  liquids  consist  of  66% 
aqueous  methyl  alcohol,  and  a  mixture  of  ether  and  petroleum,  b.  p. 
30 — 50°.  The  method  of  procedure  varies  somewhat,  according  as  the 
methylchlorophyllide  mixture  is  rich  or  not  in  the  b  compound,  but  in 
principle  the  process  consists  in  shaking  the  ether-petroleum  solution 
of  the  methylchlorophyllides  with  successive  quantities  of  66%  methyl 
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alcohol  until  the  b  compound,  together  with  Bome  of  the  a  compound, 
has  passed  into  the  aqueous  alcoholic  layer.  The  ether-petroleum 
layer  is  then  frequently  shaken  with  water  to  remove  the  bulk  of  the 
ether,  whereby  methylchlorophyllide-a,  which  is  insoluble  in  petroleum, 
is  precipitated.  The  methylchlorophyllide-6  is  isolated  from  the 
aqueous  alcoholic  extracts  by  a  somewhat  complicated  process,  and  is 
finally  purified  by  the  fractional  precipitation  of  its  ethereal  solution 
by  petroleum  and  talc. 

Meifiylchlwophyllide  -  a,  C82H3„ON4Mg(C02Me)2,  JHgO,  crystallises 
from  ether  in  bluish- green,  rhombic  leaflets,  yields  bluish-green 
solutions  with  red  fluorescence,  exhibits  the  "  brown  phase  "  reaction, 
and  is  converted,  when  quite  pure,  only  into  phytochlorin-6  by  treat- 
ment with  methyl-alcoholic  potassium  hydroxide  under  definite 
conditions.  MethylcJdorophyllide  -  b,  C32H280.^N4Mg(C02Me)2,2H20, 
crystallises  in  olive-green  or  brown,  rhombic  plates,  and  forms  in  abso- 
lute alcohol  a  greenish-yellow  solution  with  brownish-red  fluorescence, 
is  more  stable  than  the  a  compound  towards  dilute  hydrochloric  acid, 
develops  in  the  pliase  tests  initially  a  red  coloration  which  changes  to 
brownish-red  and  finally  to  yellowish-green,  and  yields  phytorhodin-gr 
by  proper  treatment  with  methyl-alcoholic  potassium  hydroxide. 

The  enzymatic  hydrolysis  of  chlorophyll  by  chlorophyllase  yields  a 
mixture  of  the  free  chlorophyllides  a  and  h ;  the  hydrolysis  is  effected 
best  by  extracting  fresh  leaves  (of  Heracleum  or  Stachys)  with  60 — 80% 
aqueous  acetone  (also  the  enzymatic  hydrolysis  of  the  preceding 
methylchlorophyllides  a  and  h  in  aqueous  acetone  yields  the  corre- 
sponding free  chlorophyllides ;  the  process,  however,  is  more  diflficult 
than  is  the  case  with  crude  chlorophyll).  The  separation  of  the 
chlorophyllides  a  and  h  is  effected,  as  in  the  case  of  the  methyl  esters,  by 
the  partition  method  with  aqueous  methyl  alcohol  and  ether-petroleum. 
Chlorophyllide-&,  C02H'C32H3oON4Mg*C02Me,JH20,  crystallises  from 
aqueoui*  ether  or  acetone  |^in  six-sided  plates,  which  are  bluish- 
black  by  reflected  and  green  to  bluish-green  by  transmitted  light.  Its 
solutions  are  bluish-green  with  red  fluorescence.  By  treatment  with 
dry  ammonia,  the  substance  absorbs  2NH3,  one  of  which  is  easily  lost, 
the  other  only  with  difficulty.  In  consequence  of  its  acid  nature, 
chlorophyllide-a  is  extracted  from  its  ethereal  solution  by  iT/lOOO- 
potassium  hydroxide.  The  separation  of  chlorophyllide  from  alkyl- 
chlorophyllides  is  conveniently  effected  by  leading  ammonia  into  the 
ethereal  solution,  whereby  the  former  is  precipitated  as  the  ammonium 
salt.  By  prolonged  warming  in  a  vacuum  or  by  keeping  in  the  solid 
state  or  in  dilute  solution,  the  chlorophyllide  changes  to  magnesium 
phseophorbide,  which  is  insoluble  in  ether.  Ohlorophyllide-h, 
C02H*C32H2802N4Mg'C02Me,  crystallises  from  acetone  in  yellow  to 
olive-green,  six-sided  leaflets,  forms  yellowish -green  solutions  with 
brownish-red  fluorescence,  absorbs  2NH3,  one  of  which  is  retained  even 
in  a  vacuum,  and  is  more  strongly  acidic  than  the  a  compound,  being 
extracted  from  ethereal  solution  by  372000-potassium  hydroxide. 

Methylchlorophyllide-a  is  easily  and  quantitatively  converted  into 
methylphaeophorbide-B.  by  treating  its  ethereal  solution  with  10% 
hydrochloric  acid  for  two  minutes;  the  pure,  crystalline  methyl- 
phseophorbide-a     is    then    obtained    by    concentrating     the   ethereal 
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solution.  In  a  similar  manner,  methylchlorophyllide-6  is  converted 
into  methylphaeophorhide  b  by  15%  hydrochloric  acid.  On  account  of 
their  difference  in  basicity,  mixtures  of  methylphaeophorbides  a  and  h 
are  separated  much  more  conveniently  by  hydrochloric  acid  than 
by  the  partition  method.  The  a  compound  is  extracted  completely 
from  its  ethereal  solution  by  18%  hydrochloric  acid,  whilst  the  h 
compound  requires  the  use  of  23%  acid.  The  ethylphseophor bides 
a  and  h  (Abstr.,  1911,  i,  659)  can  be  separated  in  a  similar  manner. 
Methylphaeophorhide-a.,  C32H320N4(G02Me)2,  crystallises  in  rhombic 
leaflets  or  twinned  prisms,  which  have  a  violet-black  lustre,  appear 
brownish-yellow  or  brownish-red  under  the  microscope,  and  form  a 
dark  violet  powder.  The  ester  dissolves  in  formic  or  hydrochloric  acid 
with  a  blue  colour,  and  in  ether  or  other  indifferent  solvents  with  an 
olive-green  colour,  similar  to  that  of  phytochlorin-e,  but  differing  by 
exhibiting  a  red  fluorescence.  Methylphseophorbide-a  has  acid  number 
16.  When  heated  slowly  it  softens  at  about  150°  and  has  m.  p. 
210 — 220°(decomp.);  at  220°  it  still  yields  mainly  phytochlorin-e  after 
hydrolysis.  Methylphaeophorhide-h^  C82HgQ02N4(002Me)2,  forms  large, 
olive-green  or  brown,  rhombic  crystals,  and  yields  a  reddish-brown, 
fluorescent  solution  in  ether  and  a  green  solution  in  hydrochloric  acid. 
The  ester,  which  has  acid  number  21,  softens  at  200°  and  begins 
to  decompose  at  about  250°;  after  being  heated  at  this  temperature  it 
still  yields  nearly  pure  phytorhodin-^r  by  hydrolysis  with  potassium 
hydroxide. 

Excluding  phytochlorin-e  and  phytorhodin-^,  the  free  phseophor bides 
a  and  b  are  the  most  easily  obtainable  chlorophyll  derivatives.  They 
can  be  prepared  by  three  methods  :  (1)  By  shaking  an  ethereal  solution 
of  the  chlorophyllides  a  and  h  with  16%  hydrochloric  acid,  the 
magnesium  compounds  are  decomposed  and  the  phseophorbide-a  passes 
entirely  into  the  acid  solution,  the  h  compound  remaining  in  the 
ethereal  layer  ;  (2)  an  ethereal  solution  of  the  methylchlorophy Hides  a 
and  h  is  treated  for  two  hours  with  25%  hydrochloric  a<5id,  whereby 
the  magnesium  compounds  are  decomposed  and  the  carbomethoxy- 
group  a  is  hydrolysed.  The  mixture  of  phseophor  bides  a  and  h  is  then 
isolated,  and  is  separated  as  in  method  (1).  The  best  process  is  (3),  in 
which  phseophytin  (phytylphseophorbide  a  and  h)  in  ethereal  solution  is 
treated  with  34 — 35%  hydrochloric  acid  for  three-quarters  to  one  hour. 
The  solution  is  diluted  with  water,  the  phytol  removed  by  ether,  and 
the  solution  is  further  diluted  with  water ;  the  phseophorbides  are 
extracted  by  an  excess  of  ether,  and  the  ethereal  solution  is  con- 
centrated and  treated  with  16%  hydrochloric  acid,  whereby  phseo- 
phorbide  a  is  removed. 

Fhaeophorbide-Sif  C02H'C32Hg20N4*C09Me,  crystallises  in  bluish- 
black,  rhombic  plates,  which  appear  olive-green  or  olive-brown  under 
the  microscope.  The  colours  of  its  solutions  in  different  solvents  are 
like  those  of  methylphaeophorbide-a.  The  substance  absorbs  2NH3, 
one  of  which  is  lost  only  in  a  vacuum.  The  acid  number  is  15. 
Phseophorbide-a  is  extracted  from  its  ethereal  solution  by  ^/lOO- 
ammonia  or  potassium  hydroxide,  by  0*1%  sodium  carbonate,  and  by 
1%  sodium  hydrogen  carbonate  or  phosphate.  Phaeophorhide-h, 
COgH'CagHg^^OgN^'OOgMe,  crystallises  from  ether  in   small,  rhombic 
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plates  and  needles,  which  appear  olive-green  or  brown  under  the 
microscope.  The  substance  absorbs  approximately  2NHg,  which  is 
almost  entirely  lost  at  the  ordinary  pressure.  It  forms  a  reddish- 
brown,  fluorescent  solution  in  ether,  and  a  green  solution,  in  hydro- 
chloric acid.  Ph8eophorbide-6  is  more  acidic  than  the  a  compound  ;  its 
acid  number  is  19 — 20,  and  it  is  extracted  from  ethereal  solution  by 
0-2%  sodium  hydrogen  carbonate  or  by  0*25%  disodium  hydrogen 
phosphate.  By  treatment  with  methyl-alcoholic  potassium  hydroxide 
it  gives  a  "  red  phase." 

The  term  *'  allomerism  "  is  employed  to  denote  the  changes  which 
the  chlorophyllides  and  the  alkylchlorophyllides  undergo  in  alcoholic 
solution  (A^istr.,  1911,  i,  660).  Allomerism  in  alcoholic  solution 
is  catalytically  accelerated  by  the  presence  of  glass,  but  not  of  platinum 
or  silver ;  it  is  prevented  by  the  presence  of  a  trace  of  acid.  Allomeric 
changes  are  to  be  explained  probably  by  the  rupture  of  the  lactam 
group  in  the  chlorophyll  derivative,  and  the  formation  of  a  new  lactam 
group. 

The     degradation     of     chlorophyll    (for    example,     chlorophyll-a, 

annexed    formula)    can    now    be 
y  y  effected  in  three  ways,  in  each  of 

NH CO  *  which    the   reagent    attacks    the 

P  '       .      '     ^  a  chlorophyll  molecule  at  a  different 

C02Me-[C3iH29N3Mg]-C02-C2oH39   point.      (1)   By    the    enzymatic 

action  of  chlorophyllase,  changes 
only  occur  at  the  a-group ;  in  methyl  or  ethyl  alcohol  the  phytyl 
group  is  replaced  by  methyl  or  ethyl,  whilst  in  aqueous 
acetone  it  is  replaced  by  hydrogen,  this  being  the  only  method  by 
which  the  free  chlorophyllides  can  be  obtained.  (2)  By  gentle  treat- 
ment with  acids,  the  magnesium  is  replaced  by  hydrogen  and 
phseophytin  is  obtained.  By  more  energetic  treatment,  hydrolysis 
occurs  at  the  a-group,  and  the  free  phseophorides  are  produced  ;  since 
these  still  exhibit  the  "  brown  phase,"  the  y-lactam  group  is  still 
intact.  (3)  Alkalis  first  attack  the  y-lactam  group  in  the  "  brown 
phase  "  ;  subsequently  a  new  lactam  group  is  formed.  Then  follows 
hydrolysis  at  the  a-group,  and,  finally,  with  difficulty  at  the  ^-group. 
At  higher  temperatures,  alkalis  cause  an  elimination  of  carbon  dioxide, 
and  degradation  to  di-  and  mgno-basic  phyllins  and  porphyrins  ensues. 
A  diagrammatic  representation  of  these  changes  is  given. 

The  formulae  of  the  compounds  in  this  paper  are  to  replace  those 
previously  recorded  (Abstr.,  1911,  i,  659).  C.  S. 

Phylloporphyrins.  Leon  Marchlewski  (Annalen,  1912,  388, 
63—65). — WiUstatter  and  Fritzsche  (Abstr.,  1910,  i,  136)  state  that 
Schunck  and  Marchlewski's  phylloporphyrin  is  a  mixture  of  two 
substances  of  different  basicity.  The  author,  therefore,  has  heated 
a^/ophyilotaonin  (Abstr.,  1907,  i,  866)  with  10%  alcoholic  potassium 
hydroxide  at  200°,  whereby  only  Schunck  and  Marchlewski's  phyllo- 
porphyrin together  with  feebly  basic  by-products  is  obtained. 
Chlorophyllanic  acid,  however,  by  the  same  treatment,  yields  two 
markedly  basic  products,  which  are  separated  by  0*25%  hydrochloric 
acid.     One  of    these   products,  called   phylloporphyrin-a,   is  identical 
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with  Schunck  and  Marchlewski's  phylloporphyrin ;  the  other  more 
basic  product  is  called  pbyIloporphyrin-;8.  By  treatment  with 
alcoholic  potassium  hydroxide  at  200°,  phyllocyanin  and  a^Zochloro- 
phyllanic  acid  each  yield  mainly  phylloporphyrin-^,  very  little  of  the 
a-compound  being  produced  (compare  following  abstracts).  C.  S. 

The  Chlorophyll  Group.  XII.  ^S-Phylloporphyrin.  Leon 
Marchlewski  and  J.  Robel  {Biochem.  Zeitsch.,  1912,  39,  6 — 11  ;  Bull. 
Acad,  Set.  Cracow,  1912,  A,  41 — 46). — The  authors  believe  that  the 
so-called  pyrroporphyrin  of  Willstatter  and  Fritzsche  is  essentially  the 
phylloporphyrin  of  Schunck  and  Marchlewski,  which  had  not"  been 
sufficiently  purified,  in  that  the  former  investigators  had  under- 
estimated the  basicity  of  the  less  basic  product  in  the  mixture.  When 
these  porphyrins  are  prepared  from  crude  chlorophyllanic  acid  (from 
maple  chlorophyll)  by  the  method  described  in  detail  by  the  authors,  two 
products  are  formed  simultaneously,  namely,  a  strongly  basic  ^- 
phylloporphyrin,  which  can  be  dissolved  out  from  its  solution  in  ether 
by  ^%  hydrochloric  acid,  and  the  phylloporphyrin  of  Schunck  and 
Marchlewski.  If  ^%  acid  be  used  instead,  appreciable  quantities  of 
the  last-named  porphyrin  are  also  dissolved.  A  comparison  of  the 
spectra  of  the  two  substances  is  given.  S.  B.  S. 

The  Chlorophyll  Group.  XIII.  Porphyrins  from  Phyllocyanin 
and  Phylloxanthin.  Leon  Marchlewski  and  B.Zurkowski  {Biochem. 
Zeiisch.,  1912,  39,  59 — 63). — In  view  of  the  possibility  of  separating 
a-  and  jS-phylloporphyrius  (see  Marchlewski  and  Kobel,  preceding 
abstract),  investigations  were  made  with  the  object  of  finding  the 
parent  substance  of  these  two  derivatives.  The  yS-derivative  is  not 
obtained  at  all  from  the  phyllotaonin  of  Schunck  and  Marchlewski,  or 
from  the  pure  a^^phyllotaonin  of  Marchlewski  and  Kobel.  These 
yield  the  a-substance.  On  the  other  hand,  phyllocyanin  and  phyllo- 
xanthin, which  stand  in  near  relationship  to  weochlorophyll  and  allo- 
chlorophyll,  yield  chiefly  the  /8-derivative.  The  previously-expressed 
views  on  the  subject  are  not  correct,  owing  at  the  time  to  the  want  of 
a  satisfactory  method  for  separating  the  two  porphyrins.  The  experi- 
mental details  of  the  method  of  preparing  the  ^-substapce  from 
phyllocyanin  and  phylloxanthin  are  given  in  full.  S.  B.  S. 

The  Red  and  Blue  Pigments  of  the  Algae.     Harald  Kylin 

{Zeitsch.  physiol.  Chem.,  1912,  76,  396—425.     Compare  Abstr.,  1910, 

i,  866). — The  occurrence  of  phycoerythrin  and  phycocyanin  in  a  number 

^of  varieties  of  Fioridece  and  Cyanophycece  has  been  investigated. 

^H  In  addition  to  the  properties  previously  given  {loc.  cit.).  phycoerythrin 

^Hferystallises    in   hexagonal    prisms    usually  without   pyramidal    faces  ; 

^Hthese  are  optically  negative.     The  same  modification  has  been  isolated 

^Tfrom   twenty  species   of    Fioridece ;    from    three   species,  Folysiphonia 

P  Brodiceij   P.  nigrescens,  and    Rhodomda  subfusca,  a  modification  was 

obtained  which  lacked  the  fluorescent  properties.     So  far,  phycoerythrin 

has  only  been  obtained  from  the  Fioridece. 

t  Three  modifications  of  phycocyanin  have  been  identified. 
Bluish-green   phycocyanin    shows    a   remarkable    dark    carmine-red 
uorescence,  and  has  an  absorption  band  in  the  orange  between  C  and  D 
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with  a  maximum  at  X  =  624 — 618.  It  crystallises  in  hexagonal 
rliombobedra. 

Blue  plnjcocyanin  also  gives  a  splendid  dark  carmine-red  fluorescence, 
and  has  two  absorption  bands,  one  in  the  oranga»  between  C  and  D 
with  a  maximum  at  \  =  615 — 610,  and  the  other  in  the  yellow-green 
between  D  and  E,  but  nearer  to  D,  with  a  maximum  at  A,  =  577 — 573  ; 
it  was  not  obtained  crystalline.  This  modification  is  widely  distributed 
amongst  the  Cyanophyceae. 

Bluish-violet  phycocyanin  has  the  same  fluorescence,  and  shows 
absorption  bands  in  the  orange  between  C  and  D  with  a  maximum  atX  = 
618 — 613,  and  in  the  green  between  D  and  E,  but  nearer  E,  with  the 
maximum  at  A  =  553 — 549.  It  crystallises  in  rhombic  plates,  which  are 
blue  across  the  shorter  diagonal,  violet  across  the  longer.  This 
modification  occurs  in  Geramium  rubrum. 

Phycocyanin  is  characteristic  of  the  Gyanophycece^  but  occurs  in  a 
few  FloridecB.  E.  F.  A. 

Melanin.  Ross  Aiken  Gortner  (Biochem.  Bulletin,  1911,  1, 
207 — 215.  Compare  Abstr.,  1911,  ii,  908). — Melanins  are  probably 
formed  by  the  interaction  of  an  oxydase  and  an  oxydisable  chromogen. 
They  differ  in  solubility  in  dilute  acids ;  those  which  are  soluble 
contain  a  protein  complex ;  those  which  are  insoluble  are  the  granules 
seen  in  hairs  and  tissues.  Tyrosine,  lysine,  and  arginine  are  obtained 
as  hydrolytic  products  from  the  former  class  (melano-proteins). 

W.  D.  H. 

Formation  of  Gallamide  from  Acetyltannin.  Maximilian 
NiERENSTEiN  (Ber.,  1912,  46,  533—534.  Compare  Abstr.,  1910, 
i,  487). — The  formation  of  gallamide  from  acetyltannin  by  heating 
with  alcoholic  ammonia  is  regarded  as  doubtful ;  the  former  analytical 
values  were  calculated  incorrectly.  E.  F.  A. 

Hydroxyhydrofurans.  Georges  Dupont  {Compt.  rend.,  1912, 
154,  599—601.  Compare  Abstr.,  1911,  i,  554,  804).— Ketohydro- 
furans  are  not  reduced  by  zinc  and  alkalis,  by  sodium  amalgam,  or  by 
hydrogen  in  presence  of  platinum.  Sodium  ethoxide  at  120°,  however, 
gives  red  compounds,  which  on  treatment  with  water  yield  the 
corresponding  hydroxyhydrofurans,  together  with  viscous,  high-boiling 
liquids. 

Z-Uydroxy-2  :  2  :  5  : 5-tetra7nethyltetrahydro/uran,  i       .piir"  -^^^ 

has  b.  D.  84715  mm.,  D^'  0-9483,  w^  1-4435;  the  acetate'^  has 
b.  p.  181—182°,  D15  0-9587,  nj,  1-4256,  and  the  acid  pkthalate,  m.  p. 
139 — 141°.  3  -  Hydroxy  -  2  :  b -dimethyl -2  :  b  -  diethyltetrahydrofuran 
has  b.  p.  107°/19  mm.,  D^^  0-9539,  n^  1-4547;  the  acetate  has  b.  p. 
97— 98°/15  mm.,  D^^  0-9589,  n^  1-4382. 

Ketodimethylhydrofuran  reacts  with  organo-magnesium  halides, 
giving  derivatives  of  hydroxyhydrofurans,  whereas  the  ketotetra- 
alkylhydrofurans  react  in  the  enolic  form,  yielding  hydrocarbons. 
The  following  compounds  have  been  obtained  : 

S-irydroxy-2  :3  :5-ti'imethyltetrahydrofuran,   b.   p'.  71 — 73°/16   mm., 
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171— 1737755  mm.,  D21  0*9719,  tij,  1*4420;  3-hydroxy-2  :  5-dimethyl- 
S-ethyltetrahi/drofaran,  b.  p.  79—81716  mm.,  D2i  09693,  n^,  1*4485; 
3-hydroxy-3-phenyl-2  :  5-dimethyltetrahydro/uran,  b.  p.  138 — 1407 
16  mm.,  D20  1-0827,  Wp  1'5310  ;  3-hydroxy-3-benzyl-2  :  b-dimethyltetra- 
hydrofuran,  b.  p.  146—147715  mm.,  D^^  1-0598,  n^  1*5251  ;  3-hydroxy- 
3-p-tolyl-2  :  5-dimethyUetrahydrofuran,  b.  p.  149 — 150715  mm., 
D15  1-0456,  fijy  1*5288 ;  3-hydroxy-3-henzyl-2  :  2  :  5  :  6-tetramethyltetra- 
hydrofuran,  m.  p.  89°.  W.  0.  W. 

Action  of  Sodium  Hydroxide  on  5-Methylfurfuraldehyde. 
Jan  J.  Blanksma  {Ghem.  Weekblad,  1912,  9,  186— 187).— Sodium 
hydroxide  converts  5-methylfurfuraldehyde  into  the  corresponding 
alcohol,  ^-methyl-2-hydroxymethylfuran,  and  acid,  5-methylpyromucic 
acid.  The  alcohol  is  a  colourless,  mobile  liquid  of  fruit-like  odour. 
It  has  b.  p.  100711  mm.  Exposure  to  light  and  air  converts  it  into 
a  yellow  syrup,  which  gradually  becomes  brown  and  viscous,  and 
ultimately  changes  to  a  dark-coloured  resin,  A.  J.  W. 

Synthesis  of  Pyronieconic  Acid.  Alberto  Peratoner  {Gazzetta^ 
1911,  41,  ii,  686—697). — The  author  has  effected  the  synthesis  of 
pyromeconic  acid  by  direct  oxidation  of  4-pyrone,  after  unsuccessful 
attempts  to  obtain  derivatives  of  meconic  acid  from  the  substance 
C02EfCO-CH2-CO-CH(OEt)-CO-C02Et  by  dehydration. 

When  ethyl  acetol  ether  is  condensed  with  one  molecule  of  ethyl 
oxalate  in  the  presence  of  sodium  ethoxide,  the  vessel  being  cooled 
externally  with  ice,  and  the  solvent  subsequently  evaporated  in  a 
vacuum  below  40°,  a  sodium  salt  is  produced,  which,  on  treatment 
with  concentrated  acetic  acid  and  distillation  in  a  vacuum,  yields 
ethyl  a-ethoxybutane-pS-dione-8-carboxylate, 

OEfCHg-CO-CHg-CO-COgEt, 
which  is  a  slightly  yellow  oil,  b.  p.  135 — 140720  mm.  Its  aqueous 
solution  gives  a  cherry-red  coloration  with  ferric  chloride,  and  with 
copper  acetate  it  yields  a  green  salt,  CjgHggOjQCu.  By  the  action  of 
a  second  molecule  of  ethyl  oxalate  on  the  sodium  salt  above  described, 
and  proceeding  as  suggested  by  Willstatter  and  Pummerer  in  the  case 
of  xanthochelidonic  acid  (Abstr.,  1904,  i,  1043),  diethyl  p-ethoxypentane- 
ay^-trione-a€-dicarhoxylate,  C02Et-CO-CH(OEt)-CO-CH2-CO-C02Et,  is 
obtained.  The  triketone  is  purified  by  sublimation  at  20  mm., 
treatment  with  water  and  resublimation,  and  then  forms  colourless, 
acicular  crystals  or  scales,  m.  p.  124 — 125°.  With  alkalis  it  yields 
yellow,  amorphous  a;aw^Ao-salts,  but  with  ferric  chloride  it  gives  a 
dirty  green  coloration  which  becomes  reddish-brown,  whilst  copper 
acetate  yields  a  green  copper  salt.  It  was  not  found  possible  to 
eliminate  the  elements  of  water  from  the  triketone  in  any  way,  but 
when  it  is  boiled  for  half  an  hour  with  hydriodic  acid  (D  1*7) 
w-pimelic  acid  is  produced. 

Pyromeconic  acid  is  formed  when  one  molecule  of  hydrogen  peroxide 
(3%  solution)  is  added  slowly  to  a  solution  of  one  molecule  of  4-pyrone, 
one  molecule  of  ferrous  sulphate,  and  sulphuric  acid,  the  mixture  being 
cooled  in  ice.  The  isolation  of  the  acid  may  be  effected  either  by 
treating  the  liquid  at  its  boiling  point  with  ammonia  and  air  until  the 
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pyrone  is  converted  into  pyridone  and  the  iron  is  precipitated,  or  by 
prolonged  extraction  of  the  liquid  with  chloroform,  the  product  in 
either  case  being  purified  by  sublimation  in  a  vacuum  below  100°  and 
by  recrystallisation.  R.  V.  S. 

Anthocyanins.    II.    An  An thocy an  in-like  Oxidation  Product 

of  Chryein.     Maximilian  Nierenstein  {Bar.,  1912,  45,  499 — 501. 

Compare  this  vol.,  i,  42). — By  oxidation  with  chromic  and  acetic  acids 

in    the    cold,    chrysin    yields    chryaone     (annexed 

formula),    m.    p.    above    360°,    dark    red    needles. 

It  exhibits  the  blue  and  the  red  colour  reactions 

HOj^    Y    ^i-P^     ^^     anthocyanin    with    alkalis     and     concentrated 

sulphuric   acid   respectively.       Jt   forms    an    acetyl 

derivative,   Cj^HjoOg,    m.   p.    324 — 326°   (decomp.), 

red  needles,  and  when  heated  with  acetic  anhydride 

and  zinc  dust  yields  an  acetylated  hydroxychrysin, 

by  the  hydrolysis  of  which  1:3:  i-trihydroxyjlavone,  m.  p.  304 — 305° 

is  obtained  {triacetyl  derivative,  m.  p.  214 — 217°,  colourless  needles). 

Fisetin  is  not  oxidised  by  chromic  and  acetic  acids.  C.  S. 

Some  Derivatives  of  Hydroxyquinol.  VII.  Guido  Bargel- 
LiNi  and  Ermanno  Martegiani  {Gazzetta,  1911,  41,  ii,  612 —618). — 
The  paper  deals  with  two  coumarins  obtained  by  condensation  of 
hydroxyquinol  with  ethyl  acetoacetate  and  ethyl  benzoylacetate 
respectively.  When  hydroxyquinol  triacetate  and  ethyl  acetoacetate 
are  heated  together  for  half  an  hour  on  the  water- bath  with  73% 
sulphuric  acid,  /S-methylsesculetin  is  obtained,  identical  with  that 
prepared  by  von  Pechmann  and  von  Krafft  (Abstr.,  1901,  i,  285). 
Its  diacetyl  derivative,  Cj^HigOg,  has  m.  p.  149 — 151°;  it  dissolves  in 
concentrated  sulphuric  acid,  giving  a  yellowish-green  coloration.  The 
dibenzoyl  derivative,  C24HjgOg,  crystallises  in  colourless  needles,  m.  p. 
152°;  it  dissolves  in  concentrated  sulphuric  acid,  giving  a  slight 
yellow  coloration.  The  dimethyl  ether  crystallises  in  colourless  needles, 
m.  p.  130 — 134°.  The  monomethyl  ether,  Cj^HjqO^,  formed  in  its 
preparation,  crystallises  in  slightly  yellow  needles,  m.  p.  173 — 175°. 

fS-Phenylaesculetin^  G-^^H^qO^,  is  a  yellow,  crystalline  powder,  obtained 
by  condensation  of  hydroxyquinol  triacetate  with  ethyl  benzoylacetate 
in  the  presence  of  73%  sulphuric  acid.  It  dissolves  in  concentrated 
sulphuric  acid,  giving  a  yellow  coloration,  and  with  ferric  chloride  in 
alcoholic  solution  it  gives  a  green  coloration.  The  diacetyl  derivative, 
CjgHj^Og,  crystallises  in  colourless  needles,  m.  p.  156°.  The  benzoyl 
derivative  crystallises  in  colourless  needles,  m.  p.  162 — 164°.  The 
dimethyl  ether  was  not  obtained  in  crystalline  form,  but  crystals  of  a 
substance,  m.  p.  122 — 124°,  were  obtained,  which  was  probably  the 
monomethyl  ether.  R.  V.  S. 

New  Method  for  the  Preparation  of  Thiophen.  Wilhelm 
Steinkopf  {Verh.  Ges.  deut.  Naturjorach.  Aerzte,  1912,  ii,  [1], 
220 — 221). — Acetylene  is  passed  through  an  iron  tube  containing 
pyrites  at  a  temperature  of  300°.  The  tube  is  provided  with  a 
transporting   screw   for   the   removal    of   spent  pyrites.     The   liquid 
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|)l'0^ilct  obtained  in  the  condensing  vessel  contains  40%  of  thiophen. 
In  seven  or  eight  hours,  800  grams  of  distillate  may  be  obtained, 
using  8  kilograms  of  pyrites.  The  thiophen  is  easily  obtained  with 
a  purity  of  95 — 96%,  tbe  impurities  being  sulphur  compounds  with 
traces  of  benzene.  Larger  quantities  of  benzene  are  not  obtained  in 
the  process.  The  remainder  of  the  distillate  is  a  complex  mixture, 
from  which  only  a  single  compound,  C^HgSg,  b.  p.  36 — 38°,  with  a  very 
penetrating  odour  of  garlic,  has  been  isolated.  C*  H.  D. 

s-Dioxythionaphthen.  Maurice  Lanfry  {Compt,  rend.,  1912, 
154,  519—521.  Compare  Abstr.,  1911,  i,  555,  740,  1009).— 
^-Dioxythinnaphthen,  C8Hg02S,  is  prepared  by  the  action  of  hydrogen 
peroxide  on  thionaphthen  (Gattermann,  Abstr.,  1894,  i,  92),  employing 
0*5 — 0*8  gram  of  active  oxygen  per  gram  of  thionaphthen.  The 
compound  crystallises  in  colourless  needles,  m.  p.  142 — 143°;  it  does 
not  give  the  Laubenheimer  reaction,  and  does  not  show  the  properties 
of  a  phenol,  a  ketone,  or  a  quinone.  It  follows,  therefore,  that  the 
oxygen  is  attached  directly  to  sulphur,  as  indicated  by  the  name  the 
author  suggests  for  the  compound. 

Dioxythionaphthen  unites  with  bromine  to  form  a  dihromide^ 
CgHg02SBr2,  occurring  in  slender  needles,  m.  p.  168 — 170°.  When 
treated  with  fuming  nitric  acid,  it  yields  a  moTiom^ro-derivative, 
CgHgOgS'NOg,  crystallising  in  yellow  rhombohedra,  m.  p.  187 — 188°. 

W.  O.  W. 

"Thio  indigo"  Dyes  of  the  Naphthalene  Series.  Paul 
Frtedlander  and  N.  Woroshzow  {Annalen,  1912,  388,  1 — 23). — The 
series  of  reactions  whereby  anthranilic  acid  has  been  converted  into 
"  thio-indigo  "  (Abstr.,  1906,  i,  378  ;  1907,  i,  334),  is  applicable  in  the 
naphthalene  series  to  the  preparation  of  "  bis-2  :  3-naphthathiophen- 
indigo"  [bis-2  :  3-naphthathiophe7i]  and  bis-1  :  8-naphthapenthiophen- 
indigo  "  [bis-l  :  S-naphthathiop/ien]  (formulae  I  and  II  respectively). 


CO    CO 

C:::=rc- 

(II.) 

[With  E.  Eckstein.] — The  sodium  salt  which  is  precipitated  by 
the  addition  of  sodium  chloride  to  the  not  too  dilute,  diazotised 
solution  of  2-amino-3-naphthoic  acid  is  added  to  a  hot  solution  of 
potassium  xanthate.  When  the  oil  which  separates  has  become  solid, 
it  is  dissolved  in  sodium  hydroxide  and  warmed  with  chloroacetic 
acid.     By  acidification,  (3-3-carboxi/naphthylthiolacetic  acid^ 

C02H-OioHg-S-CH2-C02H, 

m.  p.  224°  (decomp.),  white   needles,  is   obtained.     Its  sodium  salt  is 

boiled    with    acetic    anhydride    and    sodium    acetate,    the    resulting 

acetoxynaphthathiophen  is  hydrolysed   by  dilute  sodium   hydroxide, 

VOL.   cii.  i.  X 
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and  the  hydroxynaphthathiophen  is  oxidised  by  alkaline  potassium 
ferricyanide,  whereby  6is-2  :  Z-naphthathiophen  is  obtained.  The  dye 
crystallises  in  almost  black  needles,  sublimes  without  decomposition, 
yields  an  orange-red  vat  with  alkaline  hyposulphite,  and  develops  an 
olive-green  coloration  with  fuming  sulphuric  or  chlorosulphonic  acid. 
Naphthastyril  (Abstr.,  1910,  i,  201)  is  converted  by  boiling  10% 
sodium  hydroxide  into  sodium  8-amino-l-naphthoate,  the  diazotised 
solution  of  which  is  converted  by  reactions  similar  to  the  preceding 
into  his-\  :  8-naphthapenthiophe7i,  which  crystallises  in  long  needles 
with  a  copper  lustre  and  sublimes  with  decomposition.  The  inter- 
mediate products  isolated  in   its  preparation   are   the  anhydride   of 

8-thiol-l -naphthoic  acid,  CioHg<^  i    ,    m.     p.    144*5 — 145*5°,    yellow 

needles,  a-%-carhoxynaphthylthiolacetic  acid,  COgH'CioHQ'S'CHg'COgH, 

m.  p.  177°,  and  hydroxy-\  :  B-naphthapenthiopIien,  CjQHg<^ol___i^CH, 

m.  p.  84*5 — 85*5°,  yellow  prisms  (acetyl  derivative,  m.  p.  130*5°, 
yellow  leaflets),  which  is  oxidised  to  the  dye  best  by  atmospheric 
oxygen. 

**  Bis-l  :2-7iaphthathiopIienind{go^'  [bis-l  :  2-naphthathiophen]  and 
bis-2  :  l-naphthathiophen  [bis-'2  :  l-napfdJiathiopJien]  (formulae  i  and 
II   respectively)    cannot    be    prepared    by    the    preceding    method 


(I.) 

because  the  necessary  aminonaphthoic  acids  are  unknown.  The  latter 
dye  has  been  prepared  in  three  ways :  (1)  a-Naphthylamine-2- 
sulphonic  acid  is  converted  in  the  usual  way  into  1-cyanonaphthalene- 
2-sul phonic  acid,  the  potassium  salt  of  which  yields  the  chloride^ 
CN-CioHg'SOgCl,  m.  p.  141 — 142°,  by  heating  with  phosphorus  penta- 
chloride.  The  chloride  is  reduced  by  zinc  and  hydrochloric  acid  to  the 
mercaptan,  which  reacts  with  sodium  chloroacetate  in  alkaline  solution 
to  form,  after  acidification,  ^  -  1  -  carhoxynaphthylthiolacetic  acid, 
C02H-C,oHc-S-CH2-C02H,H20,  m.  p.  69°  (134*5°  when  anhydrous), 
colourless  needles.  By  prolonged  boiling  with  concentrated  sodium 
hydroxide  and  acidification  of  the  hot  solution,  this  acid  yields  hydroxy- 

2  :l-naphthathiop/ien,    CiQHg<^_j.g__J^CH,    m.    p.     121°,    colourless 

needles,    which   reacts    with   benzaldehyde    and  ^nitrobenzaldehyde 

to  form  the  thioindogenides,  Cu)Hg"<J^>C:CHPh,  m.  p.  159°,  yellow 

needles,  and  CioH6<P^^C:CH-C6H4-N02,  m.  p.  287°  yellow  needles, 
res  pe  ctively,  and  with  )S-naphthisatin  chloride  in  hot  xylene  to  form 
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naphthindole-2 : 1-naphihathiophen    (annexed     formula),    dark     violet 

crystals,  which  develops  a  bluish-violet 
/\  coloration  in  concentrated  sulphuric  acid. 
I  (2)  2-Thiol-a-naphthylamine  and  potassium 
chloroacetate  are  heated  with  concentrated 
j  I  CIC  I  I  potassium  hydroxide,  whereby,  after  acidi- 
\/\/     \/\/       ficatioD,  the  lactam  of   /3-1-aminonaphthyl- 

thiolacetic    acid,  CioHg<-s.  •      ,  m.  p. 

to       UHg 

203°,  is  obtained.     ^'l-Gyanonaphthylthiolacetic  acid, 

CN-CioHg-S-CHg-COaH, 
m.  p.  173°,  which  is  prepared  from  the  preceding  compound,  is  con- 
verted by  hot  potassium  hydroxide  into  potassium  3-aminonaphtha- 
thiophen-2-carhoxylate,  an  acidified  solution  of  which  yields  hydroxy- 
2  :  1-naphthathiophen  by  boiling.  (3)  ji-Naphthylthiolacetic  acid, 
CjQH^'S'CHg'COgH,  m.  p.  91°,  obtained  by  heating  ^-naphthyl 
mercaptan  and  chloroacetic  acid  in  alkaline  solution,  is  converted 
directly  into  hydroxy-2  : 1-naphthathiophen  by  10%  chlorosulphuric 
acid  in  chloroform  at  the  ordinary  temperature. 

Bi8-2  :  \-naphthathiophen,  which  is  obtained  by  the  oxidation  of 
hydroxy-2  : 1-naphthathiophen,  best  by  alkaline  potassium  ferricyanide, 
crystallises  in  reddish-brown  needles  with  a  bronze  lustre,  develops  a 
dark  blue  coloration  with  concentrated  sulphuric  acid,  and  yields  a 
yellow  vat  with  alkaline  hyposulphite. 

Bis-1 :2-naphthathiophenf  which  can  be  obtained  by  methods  analogous 
to  the  preceding,  forms  dark  red  needles,  develops  a  brownish-red 
coloration  with  concentrated  and  an  intense  blue  with  fuming 
sulphuric  acid,  and  yields  a  yellow  vat.     The  lactam  of   a-2-amino- 

g QtT 

naphthylthiolacetic  acid,  ^loH6<CAJ^^^.Q/^^  ^-  P-  210°,  a'2-cyano- 
naphthylthiolacetic  acid,  CN-CioHg-S-CHg-COgH,  m.  p.  137-— 138°,  and 
hydroxy-1  :2-naphthathiophen,  C^^Hg<f  ^^  ^^CH.  m.  p.  142°  {henzyl- 
idene  derivative,  m.  p.  181°,  yellow  leaflets),  are  also  described. 

Organic  Syntheses  by  means  of  Sunlight.  VII.  Photo- 
synthesis of  a  New  Alkaloid  from  Acetophenone  and 
Ammonia.  Emanuele  Paterno  and  Concetto  Maselli  {Gazzetta, 
1912,  42,  i,  65—75;  Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i, 
235 — 243). — -When  acetophenone  dissolved  in  saturated  alcoholic 
ammonia  is  exposed  to  sunlight  for  several  months,  a  substance  is 
produced  which,  from  its  properties,  is  to  be  regarded  as  an  alkaloid. 
The  yield  does  not  exceed  20%.  The  new  alkaloid,  CjgHjgNg,  forms 
large,  transparent  crystals  [Zambonini  :  the  crystals  belong  to  the 
triclinic  system:  a/6.c  =  1*5017  :  1  :l-5993;  a  91°  21-5',  jS  106°  14', 
y  79^  50'],  which  have  m.  p.  227°  and  dissolve  in  alcohol,  giving  a 
strongly  alkaline  solution.  The  substance  has  about  the  normal 
molecular  weight  in  freezing  acetic  acid.  The  nitrate  is  a  white, 
crystalline  powder,    m.  p.    258°.      The  hydrochloride,  CigHigN^jHCl^ 

X  2 
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crystallines  in  tufts  of  long,  colourless  needles,  and  does  not  change 
when  heated  in  a  current  of  dry  hydrogen  chloride  in  a  bath  at  350°. 
The  platinichloride,  (Ci8H^8N2)2iH2PtClfl,  forms  silky,  flesh-colourerl 
laminae,  which  begin  to  bl token  at  260°.  The  silver  salt  is  a  white, 
amorphous  powder.     The  base  yields  a  monom<ro«o-derivative, 

when  warmed  with  potassium  nitrite  in  solution  in  glacial  acetic  acid 
and  alcohol ;  the  substance  crystallises  in  lustrous  laminro,  m.  p.  218° 
(decomp.). 

Negative  results  wei*e  obtained  in  attempts  to  oxidise  the  alkaloid 
with  permanganate  and  to  determine  its  alkyloxy-groups.  When  the 
substance  is  heated  in  a  sealed  tube  for  three  hours  at  370°,  a  portion 
of  it  is  converted  into  a  reddish-brown  oil,  but  the  greater  part  remains 
unchanged.  When  the  alkaloid  was  heated  with  hydriodic  acid  and 
phosphorus  for  six  days,  the  product  consisted  of  the  hydriodide  of  the 
base,  together  with  a  small  quantity  of  a  yellow  oil.  R.  V.  S. 

RearraDgement  of  Cinchonine  and  Quinine  into  Their 
Poisonous  Isomerides  Cincbotoxine  and  Quinotoxine.  Henry 
C.  BiDDLE  {Ber.,  1912,  45,  526—528.  Compare  R^be,  1911,  ii,  33).— 
Salts  of  cinchoDine  and  quinine  when  heated  at  95 — 98°  in  aqueous 
solution  with  or  without  excess  of  acid  undergo  rearrangement  into 
their  poisonous  ii^omerides  cincbotoxine  and  quinotoxine.  The  velocity 
of  the  reaction  is  iiicreased  when  the  dissociation  constant  of  the  acid 
used  is  lessened ;  this  applies  to  the  action  of  acids  both  on  salts  and 
on  free  alkaloid.  With  acetic  or  propionic  acid  the  change  is  practically 
complete  after  forty-eight  hours'  heating  ;  under  the  same  conditions, 
using  an  excess  of  hydrocr.loric  acid,  practically  no  rearrangement 
takes  place.  The  same  chaLge  also  takes  place  slowly  when  the  salts 
are  heated  at  36^,  or  when  the  salt  solutions  are  exposed  to  direct 
sunlight  at  the  ordinary  temperature;  in  this  case  much  resinous 
matter  is  also  formed,  which  colours  the  solution  brown. 

It  is  possible  that  cincbotoxine  and  quinotoxine  are  formed  similarly 
in  the  human  organism.  E.  F.  A. 

The  Symmetry  of  Sparteine.  Charles  Moureu  and  Amand 
Valeur  {Cowpi.  rend.,  1912,  164,  309—312.  Compare  this  vol.,  i, 
210). — The  action  of  methyl  iodide  on  tsosparteine  hydriodide  at  135° 
leads  to  the  formation  of  isosparteine  a-methiodide.  The  action  of 
methyl  iodide  on  sparteine  has  already  been  described  ;  since  it  leads 
to  analogous  results,  it  follows  that  both  bases  are  symmetrical.  As 
this  is  impossible  owing  to  the  mode  of  formation  of  isosparteine, 
it  follows  that  the  action  of  methyl  iodide  on  the  hydriodides  is  not 
purely  one  of  simple  addition,  but  involves  displacement  of  the  halogen 
hydride  by  the  .alkyl  iodide  and  direct  addition  of  the  displaced 
hydrogen  iodide.  There  is  therefore  no  absolute  proof  of  the  symmetry 
of  the  sparteine  molecule. 

Reasons  are  adduced  in  support  of  the  view  that  stereoisomerism 
of  the  groups  about  the  nitrogen  atom  is  sufficient  to  explain  the 
etxistence  of  two  isomeric  methylspjirteine  methiodides.        W.  0.  W. 
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Methylation  of  Brucine.  Gustav  Mossler  (Monatsh.,  1912,  33, 
19 — 32). — Methylhrucine  acetate^  C24H3q05N2,C2H402,5H20,  prepared 
by  the  cautious  additiou  in  portions  of  silver  acetate  to  a  finely 
divided  suspension  of  brucine  methiodide  in  water,  crystallises  in 
rhombic  plates,  m.  p.  (anhydrous)  208—209°  (decomp.),  [a^^  -  9-97°. 
The  same  substance  was  obtained  by  the  action  of  acetic  acid  on 
methylhrucine.  When  warmed  with  hydrochloric  acid,  brucine 
methochloride  is  obtained. 

On  treatment  with  methyl  iodide  in  methyl-alcoholic  solution, 
dimethylbrucine  iodide  ,  C55Hg305N2l,2|H20,  is  obtained  in  flat,  right- 
angled  plates,  m.  p.  268°  (decomp.). 

Dimethylbrucine  acetate^  G^^YL^fi^^ ^,^^fi,  is  very  similar  to  the 
monomethyl  compound,  m.  p.  205— 206°,  [a] i5- 7-14°.  With  hydro- 
chloric acid  the  salt,  CggKg^OgNgClg,  is  obtained,  m.  p.   261°. 

Crystalline  products  could  not  be  obtained  by  the  oxidation  of 
methyl  brucine. 

Methyl-  and  dimethyl-brucine  are  considered  to  have  the  structure 
of  betaines,  whereas  dimethylbrucine  iodide  is  a  quaternary  iodide. 

E.  F.  A. 

Hsemopyrrole.  J.  Grabowski  and  Leon  Marchlewski  {Ber.^ 
1912,  45,  453— 456).— The  authors  have  subjected  2  : 4-dimethyl- 
3-ethylpyrrole  (Knorr  and  Hess,  Abstr.,  1911,  i,  1019)  to  the  action 
of  benzenediazonium  chloride,  and  find  that  its  behaviour  differs  from 
that  of  hsemopyrrole  obtained  from  haemin,  since  it  yields  orange 
needles  of  henzeneazo-'i  '.A-dimethyl-^-ethylpyrrole  hydrochloride, 

C8Hi2N-N2C6H5,HCl. 
This  substance  has  no  definite  m.  p.,  but  begins  to  decompose  at  120°, 
and  evolves  gas  at  about  155°.  Attempts  to  convert  it  into  a  disazo- 
derivative  were  unsuccessful.  The  authors  draw  the  conclusion  that 
trisubstituted  derivatives  of  pyrrole  are  incapable  of  reacting  with 
more  than  one  molecule  of  a  diazonium  salt,  and  doubt  the  view  that 
one  -NgCgHg  group  of  the  hsemopyrrole  derivative,  C8Hi^N(N2CgH5)2, 
is  attached  to  the  nitrogen  atom.  The  stability  of  the  hsemopyrrole 
dyes  towards  hydrochloric  acid  and  the  so-called  //-acid  is  a  further 
argument  against  an  azo-diazoamino-constitution. 

The  reduction  of  methyl-w-propyimaleinimide  (Marchlewski  and 
Buraczewski,  Abstr.,  1905,  i,  399;  1906,  i,  779)  has  been  repeated 
with  larger  quantities  of  material.  From  the  product  of  the  reduction, 
two  crystalline  dyes  were  isolated  in  the  form  of  hydrochlorides,  but  in 
quantity  insufficient  for  analysis.  In  hydrochloric  acid  and  in  neutral 
solution,  however,  their  spectra  are  identical  with  those  of  the  dyes 
prepared  from  hsemopyrrole.  H.  W. 

Syntheses  of  Phyllopyrrole.  Chemistry  of  Hsemopyrrole. 
Hans  Fischer  and  E.  Bartholomaus  {Btr.,  1912,  45,  466 — 471). — 
When  substituted  pyrroles  are  heated  with  alcoholic  solutions  of 
sodium  methoxide  or  ethoxide,  alkylation  occurs  at  a  carbon  atom. 
In  this  manner  the  authors  have  syuthesised  phyllopyrrole, 

.      ^«<CMe:6Et 
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(compare  Willstiitter  and  Asahina,  Abatr.,  1912,  i,  42),  from  2  :  4-di- 
methyl-3-ethylpyrrole  and  sodium  methoxide,  from  2:4:  5-trimethyl- 
pyrrole  and  sodium  ethoxide,  and  from  heemopyrrole  and  sodium 
methoxide.  The  highest  m.  p.  observed  for  phyllopyrrole  was  69°. 
Phyllopyrrole  picrate  has  m.  p.  104 — 106°. 

Similarly,  2  :  4-dimethyl-3-ethylpyrrole  was  converted  by  means  of 
sodium  ethoxide  into  2  : 4-dimethyl-3  : 5 -diethyl pyrrole. 

When    haemopyrrole   is  heated   with  sodium  ethoxide,  it  yields  a 

dimethyldiethylpyrrole    (isolated    in  the   form    of    its  picrate,    m.    p. 

102 — 103°)  differing  from   that  described  above.     Since  the  relative 

positions  of  the  methyl  and  ethyl  groups  in  hsemopyrrole  have   been 

determined   by  its  oxidation  to  methylethylmaleinimide,  the  authors 

,      I.         1    -..TTT  ^CMelCMe  .      ,  ,  , 

are  led  to  propose  the  formula  NH<"  •         for  hsemopyrrole,  and 

regard  its  product  of  its  ethylation  as  2  : 3-dimethyl-4 : 5-diethyl- 
pyrrole. 

By  coupling  2:4: 5-trimethyl pyrrole  with  diazobenzenesulphonic 
acid,  a  red  dye,  C13HJ5O3N3S,  was  obtained. 

The  preparation  of  phyllopyrrole  from  hsemin  is  fully  described. 

H.  W. 

Mirror  Image  Isomerism  with  Iron  Compounds.  Alfred 
Werner  {Ber.,  1912,  45,  433— 436).— In  order  to  show  that  ethylene- 
diamine  is  not  a  necessary  cause  of  optical  activity  in  complex  metal 
ammonias,  the  author  has  investigated  the  tri-a-dipyridylferrous  com- 
pounds, [(Dipyr)3Fe]X2,  and  has  succeeded  in  obtaining  the  optically 
active  laevo-isomerides  by  means  of  cZ-ammonium  tartrate.  The 
observed  specific  rotations  are  very  great  (>500°),  but  racemisation 
takes  place  very  quickly  in  aqueous  solution,  the  rotation  falling  to 
half  its  original  value  in  half-an-hour. 

The  compounds  obtained  belong  to  the  class  of  molecular  asymmetry 
II  (this  vol.,  i,  166);  they  prove  that  optical  activity  does  not  depend 
on  the  presence  of  ethylenediamine,  and  also,  that  it  can  occur  with 
co-ordination  compounds  of  a  divalent  element. 

Tri-a-dipyridylferrous  bromide  was  prepared  in  a  manner  described 
previously  (Blau,  Abstr.,  1889,  1212;  1899,  i,  387),  and  resolved  as 
follows  :  2*5  grams  were  dissolved  in  112  c.c.  of  water  and  60  grams 
of  rf-ammonium  tartrate  added  to  the  filtered  solution,  which  was 
then  cooled  to  -4°.  After  some  time,  intense  red  crystals  of 
\-tri-a-dip7jridylferrou8-di-tartrate  separate,  which  cannot  be  recrys- 
tallised  without  loss  of  activity.  A  0*125%  solution  gave  a -0*35° 
in  a  decimetre  tube  at  16° ;  after  three  and  a-half  hours  the  rotation 
had  fallen  to  zero. 

\- Tri-a-dipyridylferrous  bromide,  [Fe(Dipyr)3]Br2,6H20,  was  obtained 
from  the  tartrate  by  double  decomposition  with  potassium  bromide ; 
it  could  not  be  recrystallised,  owing  to  rapid  racemisation.  It  forms 
dark  red,  flat  crystals,  and  has  [a]  -  520°  and  [M]- 4117-8°, 
although  these  values  are  probably  too  low,  because  of  racemisation. 
The  iodide,  [Fe(Dipyr)8]l2,5H20,  was  similarly  prepared  from  the 
tartrate  and  sodium  iodide,  and  forms  glistening,  dark  red,  flat 
leaflets ;  it  has  [a]  -  440°  and  [M]  -  3818-7°.  T.  S.  P. 
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The  Preparation  of  Nitropyridine.  Franz  Friedl  {Ber.^  1912, 
45,  428 — 430). — The  direct  nitration  of  pyridine  has  been  accomplished 
by  gradually  adding  potassium  nitrate  to  a  solution  of  pyridine  in  1 8% 
fuming  sulphuric  acid  heated  at  330°.  p- Nitropyridine  crystallises  in 
long,  colourless  needles,  m.  p.  41°,  b,  p.  216°.  p- Nitropyridine  nitrate 
hasm.  p.  150—151° 

The  position  of  the  nitro-group  in  the  molecule  was  determined  by 
reducing  nitropyridine  by  means  of  stannous  chloride  to  )8-amino- 
pyridine  (Pollak,  Abstr.,  1895,  i,  391),  and,  further,  by  the  trans- 
formation of  this  compound  into  )8-hydroxypyridine  (Fischer  and 
Kenouf,  Abstr.,  1884,  1370). 

Nitropyridine  is  also  formed  in  small  quantity  by  the  action  of 
concentrated  nitric  acid  on  a  solution  of  pyridine  in  fuming 
sulphuric  acid  at  330°  and  atmospheric  pressure.  H.  W. 

4-Oxypyrone  and  Some  of  its  Derivatives.  Alberto  Peratoner 
{Gazzetta,  1911,  41,  ii,  619—685.  Compare  Ost,  Abstr.,  1879,  708; 
1882,  601;  1883,  791;  1884,  1302;  1886,  48;  Peratoner,  Abstr., 
1902,  i,  421,  493  ;  Peratoner  and  others,  Abstr.,  1905,  i,  806,  807  ; 
Palazzo,  Abstr.,  1905,  i,  458;  Palazzo  and  Onorato,  Abstr.,  1905,  i, 
459). — The  paper  deals  with  Ost's  nitrosopyromeconic  acid,  and  with 
some  of  its  transformation  products  and  their  derivatives.  The  author 
discusses  fully  the  constitution  of  the  substances  concerned,  in  the 
light  of  the  previous  work  of  himself  and  others  and  of  the  new 
experimental  data  now  obtained. 

Further  details  are  given  as  to  the  preparation  of  Ost's  nitrosodipyro- 
meconic  acid  by  the  action  of  ethyl  nitrite  on  pyromeconic  acid.  The 
author  also  finds  that  phenol,  catechol,  resorcinol,  pyrogallol,  a-naphthol, 
and  thymol  yield  traces  of  the  corresponding  nitroso-derivatives  when 
they  are  treated  with  alkyl  nitrites  at  a  low  temperature.  Benzoyl- 
acetone  and  ethyl  benzoylacetate  yield  nitroso-derivatives  in  this  way  at 
the  ordinary  temperature. 

When  nitrosodipyromeconic  acid,  C^HgO^NjCgH^Og,  is  treated  with 
rather  more  than  two  molecules  of  phenylhydrazine  in  glacial  acetic 
acid,  two  products  are  obtained  :  (1)  a  substance  crystallising  in  yellow 
needles,  m.  p.  165°;  (2)  a  greyish- white,  crystalline  substance,  which 
by  treatment  with  hot  benzene  is  converted  into  a  substance  crystal- 
lising in  yellow  needles,  m.  p.  199 — 200°.     Both  compounds  have  the 

.     ,  ,        ,      ,         ,        0-C(N:OH)-C:N-NHPh 
composition  required  by  the  formula:     '      . — n'l^.-NTWPVi'  ^ 

are  to  be  regarded  as  stereoisomerides.  Both  yield  the  same  oso- 
tetrazone,  CjijrHjgOgNg,  when  treated  with  warm  alcoholic  ferric  chloride 
solution.  The  osotetrazone  crystallises  in  red  needles,  m.  p.  137 — 138°, 
which  appear  black  with  a  metallic  lustre  when  viewed  by  reflected 
light.  Both  hydrazo-oximes  when  kept  at  210°  lose  one  molecule  of 
water,  yielding  a  substance,  C^>jH^fi'N^,  which  forms  white  needles, 
m.  p.  242°. 

Ost's  nitrosodipyromeconic  acid  also  yields  a  quinoxaline,  C^^H^OgNg, 
when  treated  with  o-phenylenediamine  hydrochloride  in  glacial  acetic 
acid  in  the  presence  of  sodium  acetate.     The  substance  forms  lemon- 
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yellow  crystals,  gives  a  green  coloration  with  sulphuric  acid,  and 
dissolves  in  alkali  hydroxides,  forming  yellow  solutions,  from  which 
the  original  substance  is  precipitated  by  carbon  dioxide. 

[With  A.  Tamburello.] — In  proof  of  the  constitution  previously 
given  for  Ost's  pyromecazonic  acid  (2  : 3-dihydroxy-4-pyridone),  it  is 
found  that  the  product  of  the  reaction  of  its  diacetyl  derivative  with 
diazomethane  yields  about  the  same  figures  for  -OMe  and  INMe  groups 
when  analysed  by  the  methods  of  Zeisel  and  of  Herzig  and  Meyer 
respectively.  The  pyromecazonic  acid  does  not  react  with  ethyl 
nitrate,  and  therefore  does  not  contain  a  ketom  ethyl  en  ic  grouping. 

Ost's  pyromecazone  (obtained  by  oxidation  of  pyromecazonic  acid) 
behaves  in  the  same  way  when  treated  with  diazomethane,  for  the 
yellow  oil  which  is  obtained  contains  only  half  the  calculated  amount 
of  -OMe  group.  The  action  of  diazoethane  is  different :  the  product, 
both  from  the  free  quinone  and  from  its  additive  product  with  ethyl 
alcohol,  contains  almost  the  amount  of  -OEt  group  corresponding  with 
the  formula  C^HgOgN'OEt.     To  the  quinone  the  constitution 

ch:n CO 

6h-C(0H)-C0 
is  assigned.  It  gives  the  reddish-violet  coloration  with  potassium 
hydroxide  described  by  Bamberger  as  characteristic  of  o-quinones,  and 
with  o-phenylenediamine  it  forms  a  quinoxaline,  Q^^ll>jO^^,  which 
crystallises  in  canary-yellow  needles,  and  for  which  the  formula 
CH'NH'CIN 

nTT-rtn-n'xr^^fi"^*  ^®  suggested.  The  acetyl  derivative  of  the  quin- 
oxaline, CjgHpOgNg,  forms  greenish-yellow  needles. 

In  support  of  the  conclusion  that  Ost's  oxypyromecazonic  acid  is 
1:2:  3-trihydroxy-4-pyridone,  the  author  finds  that  when  a  saturated 
aqueous  solution  of  the  substance  is  treated  with  ferric  chloride,  a  red 
iron  salt  is  precipitated,  having  the  composition  Fe(C5H^04N)3,3H20. 
The  acid  also  forms  a  triacetyl  derivative,  C^HgO^NAcg,  which  crystal- 
lises in  aggregates  of  minute  needles,  m.  p.  123 — 124°,  and  a  trihenzoyl 
derivative,  C^HgO^NBzg,  crystallising  in  colourless  needles,  m.  p. 
162 — 163°  The  position  of  the  third  hydroxyl  group  (attached  to 
nitrogen)  follows  from  the  fact  that  it  is  readily  reduced  by  tin  and 
hydrochloric  acid  or  by  hydriodic  acid,  and  from  the  production  of  the 
iron  salt  above  mentioned. 

[With  A.  Tamburello.] — By  the  action  of  hydroxylamine  on  the 
ethers  of  comenic  acid,  derivatives  of  1-hydroxypyridone  can  be 
obtained.  When  ethylcomenic  acid  is  treated  with  hydroxylamine,  an 
acid,  CgHgOgN,  is  obtained,  m.  p.  174 — 175°  (with  evolution  of  carbon 
dioxide).  The  substance  gives  a  red  coloration  with  ferric  chloride. 
Its  ethyl  ester,  OEt*C^H20(C02Et):N-OH,  forms  colourless  needles, 
m.  p.  156°.  The  acetyl  derivative,  OEfC5H20(C02Et):N-OAc, 
forms  rosettes  of  colourless  needles,  m.  p.  81 — 82°.  The  action  of 
hydroxylamine  on  ethyl  ethylcomenate  yields  the  above  ethyl  ester  of 
m.  p.  156°.  To  the  acid  of  m.  p.  174 — 175°  the  structure  of  l-hydroxy- 
2-ethoxy-4:-pyridone-6-car  boxy  lie  acid  is  ascribed.  When  it  is  reduced 
with  tin  and  hydrochloric  acid,  it  yields  a  substance,  CgHgO^N,  which 
crystallises  with  IHgO  in  rosettes  of  colourless  needles,  m.  p.  224 — 225°, 
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but  when  dehydrated  (at  150°)  it  melts  at  235°  (decomp.).  It 
gives  an  orange-yellow  coloration  with  ferric  chloride,  and  to  it  is 
assigned  the  constitution  of  Z-ethoxyA-pyridone~^-carhoxylic  acid.  It 
is  identical  with  the  product  of  the  action  of  ammonia  on  ethylcomenic 
acid,  and  is  also  obtained  by  reduction  of  the  ethyl  ester  above 
mentioned  (m.  p.  156°),  since  the  ester  is  saponified  at  the  same  time. 
3-Ethoxy-4-pyridone-6-carboxylic  acid  is  hydrolysed  when  boiled  for 
two  hours  with  hydriodic  acid  (D  1 '74),  yielding  '^ -hydroxy -^-pyridone- 
Q-carboxylic  acid  (Ost's  comenamic  acid).  When  l-hydroxy-3-ethoxy-4- 
pyridone-6-carboxylic  acid  is  kept  at  190°  for  some  time,  l-hydroxy-3- 
ethoxy-i-pyridone  is  obtained  ;  it  crystallises  in  colourless  needles,  m.  p. 
156°,  and  gives  a  brownish-red  coloration  with  ferric  chloride. 

[With  E.  Carapelle.] — The  phenylhydrazones  of  pyromeconic  acid 
and  some  of  their  derivatives  have  also  been  investigated.  When 
a  solution  of  phenyldiazonium  acetate  is  treated  with  a  solution  of 
pyromeconic  acid  at  0°,  the  monophenylhydrazone,  Cj^HgOgNg,  is  pro- 
duced ;  it  forms  dark  red  or  purple  crystals,  which  decompose  at  176°. 
When  it  is  treated  with  two  molecules  of  phenylhydrazine,  it  yields  two 
triphenylhydrazones,  C5H20(!N'NHPh)3,  which  are  apparently  stereo- 
isomeric.  One  of  these  has  m.  p.  161 — 162°,  the  other  has  m.  p. 
212 — 214°.  The  former  is  converted  into  the  latter  if  hydrogen 
chloride  is  passed  through  its  alcoholic  solution  for  half  an  hour.  The 
monohydrazone  reacts  with  o-phenylenediamine,  yielding  a  quinoxalinej 
Cj^HjgON^.  The  monohydrazone  is  also  readily  converted  into  an 
hydroxy pyridone  derivative,  and  this  indicates  the  analogy  between  its 
structure  and  that  of  oximinopyromeconic  acid.  When  it  is  mixed  with 
a  little  water  and  treated  with  sulphur  dioxide  at  0°,  a  substance, 
C^^HjoOgNg.  is  obtained,  which  forms  crystalline  scales,  m.  p.  220°,  and 
is  assigned  the  constitution  of  \-anilino-2  :  S-dihydroxy-4:-pyrido7ie.  Its 
hydrocfdoride,  CijHjQOgNg.HCl,  crystallises  in  colourless  needles.  Its 
diacetyl  derivative,  CjiHgOgNgAcg,  crystallises  in  lustrous  scales, 
m.  p.  155 — 156°.  l-Anilino-2  : 3-dihydroxy-4-pyridone  gives  with 
ferric  chloride  a  deep  blue  coloration,  which  disappears  when  excess 
of  ferric  chloride  has  been  added.  The  quinone  thus  produced 
reacts  with  o-phenylenediamine,  yielding  a  quinoxaline,  Oj^HjgON^, 
which  forms  golden-yellow  scales,  m.  p.  181 — 182°.  The  quinone  is 
best  obtained  by  oxidising  the  pyridone  with  silver  oxide,  but  it  has 
been  isolated  only  in  the  form  of  its  additive  product  with  methyl 
alcohol,  Ci^Hg03N2,MeOH,  which  dissociates  and  melts  (forming  a  red 
liquid)  at  tt7— 88°. 

[With  A.  D'Angblo.] — The  authors  have  also  prepared  some 
derivatives  of  dibromocomenic  acid.  Dibromocomenic  acid  (compare 
Mennei,  Abstr.,  1883,  656)  reacts  with  basic  lead  acetate,  losing  both 
atoms  of  bromine,  and  the  corresponding  quinone  is  formed,  but  could 
not  be  isolated.  Both  dibromocomenic  acid  and  this  quinone  react 
with  o-phenylenediaoiine,  yielding  a  quinoxaiinet  to  which  the  formula 

C02H-C— o— c:n.  ^  „ 

rH'PO'P'N^  6"-4  ^s  ascribed.     It  dissolves  in  alkalis,  giving  a 

yellowish-red  coloration,  and  in  concentrated  sulphuric  acid,  giving  a 
red  coloration.  When  heated  it  decomposes  above  200°.  It  yields  a 
phenylhydrazonct  which  decomposes  about  170°,  to  which  the  formula 
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CH-C(:N-NHPh)-6:N'^  ^^^  '^  assigned.  Ihe  phenylhydrazone 
yields  the  corresponding  xantho-ioilt  when  treated  with  potassium 
hydroxide.  The  constitution  of  these  substances  is  an  argument  in 
favour  of  the  ketomethylenic  formula  for  comenic  acid.  R.  V.  S. 

4 : 6-Dinitrophenyl-l  :  3  -  dipy ridinium  Chloride  and  4:6- 
Dinitro-3  aminopyridinium  Chloride.  Theodor  Zincke  and  G. 
Weisspfenning  {J.  p\  Chem.,  1912,  [ii],  85,  207—210.  Compare 
Abstr.,  1910,  i,  585). — When  4:  6-dinitro-l  :  3-dipy ridinium  chloride 
is  heated  for  five  minutes  with  aniline  in  alcoholic  solution,  it  is 
converted  into  4  :  6-dinitro-3-aminophenylpyridinium  chloride  and  the 
previously-described  dianilide,  NPhlCH-CHICH-CHICH-NHPh,  only 
one  of  the  pyridine  groups  being  removed.  The  further  action  of 
aniline  on  4 : 6-dinitro-.3-aminophenylpyridinium  chloride  results  in 
the  removal  of  the  second  pyridine  group  with  the  formation  of  the 
dianilide,  together  with  4:6-  dinitro  -  m  -  pJienylenediamine^  which 
separates  from  glacial  acetic  acid  in  brownish-yellow  crystals,  m.  p. 
300°.  If  the  action  is  continued  for  three  to  four  hours,  the  dianilide 
disappears,  and  on  the  addition  of  hydrochloric  acid,  4  :  G-dinitrol :  3- 
diaminobenzene  hydrochloride  and  phenylpyridinium  chloride  (Abstr., 
1904,  i,  921)  are  obtained. 

The  successive  action  of  excess  of  2A^-sodium  hydroxide  and  hydro- 
chloric acid  on  an  aqueous  solution  of  dinitroaminophenylpy ridinium 
chloride  yields  a  red,  crystalline  substance,  C^jH^qO^N^,  the  constitu- 
tion of  which  is  represented  by  one  of  the  following  formulae. 

/\  ^  CH-OH         /\  '     CHO 

NOI  1   ^  9H       NO  I      I  ^    ?^   . 

^\j/     CH  ^\/     CH 

N=CH-CH  NH— CH:6h 

This  substance  decomposes  when  heated,  gives  a  reddish-violet 
coloration  with  alcoholic  potassium  hydroxide,  and  is  reconverted  by 
warm  concentrated  hydrochloric  acid  into  dinitroaminophenyl- 
pyridinium  chloride. 

The  interaction  of  dinitrophenyldipyridinium  chloride  and  phenyl- 
hydrazine  in  alcoholic  solution  yields  a  deep  black,  crystalline  «tfc6s<anc«, 
the  composition  of  which  is  represented  by  one  of  the  following 
formulae  : 

C6H2(N02)2(N:CH-CH:CH-CH:CH-NH-]SrHPh)2. 
C6H2(N02)2(NH-CH:CH-CH:CH-CH:N-NHPh)2. 
The  same   compound  is  produced  by  the  action  of  phenylhydrazine 
on   the   blackish-green    substance,  CjgHj^OgN^,   formed  from  dinitro- 
phenyldipyridinium chloride  and  alkalis  (Abstr.,  1910,  i,  585). 

F.  B. 

Action  of  Hydrogen  Sulphide  on  Dinitrophenylpy ridinium 
and  Dinitrophenyldipyridinium  Chlorides.  Theodor  Zincke 
and  G.  Weisspfenning  {J.  'pi\  Chem.,  1912,  [ii],  85,  211—217).— 
The  action   of   hydrogen  sulphide  on   4 : 6-dinitrophenyl-l  :  3-dipyri- 
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dinium  chloride  leads  to  the  removal  of  one  of  the  pyridine  groups 
and  the  formation  of  a  thioheiaine  anhydride  (I),  similar  in  constitution 
to  the  anhydride  previously  described  (Abstr.,  1910,  i,  585).  The 
thiobetaine  anhydride  exists  in  two  forms,  an  orange-red  modification, 

containing  IHgO,  obtained  by  passing 
j^Oo  NOo  hydrogen   sulphide    into    an    aqueous 

/\  /\aTT        solution    of    the    pyridinium   chloride, 

^     I        ry        ^^  I        I  aiid  a  dark  red  form,  which  crystallises 

■'^^2\    /    !        ^^2\    /  in   leaflets   and   explodes   on   heating. 

I       I  I  The  latter  modification  is  produced  by 

C^6^5^  CJgHgNCl  ^2^  ^jjg  action  of  hydrogen  sulphide  on 

(I.)  (11.)  a  90%  alcoholic  solution  of  the  pyridi- 

nium chloride,  and  (2)  by  dissolving 
the  orange- red  variety  in  concentrated  hydrochloric  acid  and  diluting 
the  solution  with  water.  The  anhydride  forms  salts,  which  are 
instantly  decomposed  by  water ;  the  hydrochloride  (II),  prepared  from 
the  anhydride  and  hydrogen  chloride  in  alcoholic  solution,  crystallises 
in  white  needles  ;  the  platinichloride  is  also  described.  The  anhydride 
is  converted  by  successive  treatment  with  aqueous  alkalis  and  acetic 
acid  into  an  orange,  crystalline  substance,  probably 

sh-C6H2(N02)2-n:ch-ch:ch-ch:ch-oii. 

A  similar  removal  of  the  pyridine  group  takes  place  by  the  action 
of  hydrogen  sulphide  on  2  : 4-dinitrophenylpyridinium  chloride  in 
aqueous  solution,  the  product  in  this  case  consisting  of  2  : 4-dinitro- 
phenylmercaptan,  accompanied  by  a  small  amount  of  2  :  2' :  4  :  4'('?)-tetra- 
nitrodiphenyl  sulphide.  The  latter  compound  forms  the  main  product 
when  tbe  hydrogen  sulphide  is  replaced  by  sodium  sulphide,  or  the 
action  carried  out  in  alcoholic  solution.  F.  B. 

Trinitrophenylpyridinium  Chloride.  Theodor  Zincke  (J.  ^r, 
Chem.,  1912,  [iij,  86,  217—221.  Compare  Busch  and  Kcigel,  this  vol., 
i,  50), — 2  :  4  : 6-Trinitrophenylpyridinium  chloride  is  best  prepared  by 
the  interaction  of  picryl  chloride  and  pyridine  in  ethereal  solution. 
It  has  m.  p.  128 — 129°  (decomp.),  and  is  resolved  by  alcoholic 
hydrogen  chloride  at  100"  into  its  components  ;  the  yellow,  crystalline 
platinichloride i  {Q-^^]l>j0^fi\)^tQ\Q^  has  ra.  p.  255°  (decomp.). 

On  successive  treatment  with  hydrogen  sulphide  and  hydrochloric 
acid,  it  yields  a  substance,  which  crystallises  in  dark  violet  leaflets  of 
a  metallic  lustre.  It  reacts  with  aniline,  forming  the  dianilide, 
CiH-HjgN'g,  previously  described  (Abstr.,  1904,  i,  921). 

The  {fz-base,  C^j^HgO^N^,  obtained  by  the  action  of  alkalis,  forms 
brown  crystals,  m.  p.  190 — 193°  (decomp.),  yields  a  sodium  salt,  and 
is  converted  by  acetic  and  hydrochloric  acids  into  picramide  and  the 
original  pyridinium  salt.  F.  B. 

Conversion  of  Oxindole  into  Coumaran-1-one.  Charles 
Marschalk  (Ber.,  1912,  85,  582 — 585). — Oxindole  has  been  trans- 
formed into  coumaran-1-one  by  heating  it  with  barium  hydroxide  in 
aqueous  solution  at  150°,  converting  the  resulting  barium  o-amino- 
phenylacetate  (Baeyer  and  Comstock,  Abstr.,  1883,  1130)  by  means  of 
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the  diazo-reaction  into  o-hydroxyphenylacetic  acid,  and  removing 
water  from  the  latter  compound  by  distillation.  The  diazotiaation  is 
accomplished  by  the  addition  of  an  aqueous  solution  of  the  barium  salt 
and  sodium  nitrite  to  cold  dilute  sulphuric  acid. 

Oxindole  is  readily  prepared  by  the  reduction  of  isatin  with  sodium 
hyposulphite  to  dioxindole  and  subsequently  reducing  this  by  means 
of  sodium  amalgam  in  aqueous  alcoholic  solution.  Dioxindole  has 
m.  p.  167 — 168°,  and  not  180°  as  given  by  Baeyer  and  Knop  (Anncderif 
1866,  140,  11).  When  di>solved  in  aqueous  sodium  hydroxide  and 
the  solution  treated  with  alcohol,  it  yields  a  crystalline  sodium  salt, 
which,  however,  is  two  unstable  to  be  isolated,  is  converted  by  dilute 
sulphuric  acid  into  dioxindole,  but  is  apparently  different  from  the 
sodium  salt  obtained  by  Baeyer  and  Knop  by  reducing  isatin  with 
sodium  amalgam.  F.  B. 

Some  New  Derivatives  of  Carbazole.  Bruno  Levy  [Monatsh.y 
1912,33,  177 — 184). — It  has  been  discovered  that  the  high  temperature 
(170—190°)  used  byGraebe  and  von  Adlerskron  (Abstr.,  1880,  660)  in 
the  preparation  of  methyl-  and  ethyl-carbazole  was  unnecessary,  and 
that  potassium  carbazole  reacts  with  methyl  iodide  almost  quantita- 
tively at  the  ordinary  temperature.  In  extending  the  reaction  to  other 
alkyl  halides,  it  is  found  that  the  velocity  of  the  reaction  decreases  as 
the  series  is  ascended,  and  also  that  the  normal  alkyl  halides  give  a 
greater  reaction  velocity  than  the  branched  ones.  Although  no 
exact  measurements  were  made,  allyl  iodide  and  benzyl  chloride  were 
found  to  react  much  more  readily  than  ethyl  iodide. 

n-Propylcarhazole  was  obtained  by  the  reaction  of  the  iodide  with 
potassium  carbazole  on  the  water-bath ;  it  forms  needle  crystals,  m.  p. 
50°,  and  gives  sl  pier  ate  ^  m.  p.  98°. 

ISO Propylcarlazole,  obtained  similarly,  has  m.  p.  120°,  and  gives  a 
picratej  m.  p.  143°. 

n-Butylcarbazole  forms  needles,  m.  p.  58°,  and  gives  a  ^jJtcrafe, 
m.  p.  89°  sec- Butylcarbazole  is  an  oil,  which  gives  a  picrate^  m.  p. 
64°.     ISO Butylcarhazole  is  also  an  oil ;  the  picrate  has  m.  p.  177°. 

180 Amy Icarbazole  is  an  oil ;  the  picrate  has  m.  p.  85°.  &ec.-Amyl- 
carhazole  is  also  an  oil ;  m.  p.  of  picrate^  93°. 

AUylcarhazole,  obtained  by  reaction  at  room  temperature,  crystallises 
in  colourless  rhombs,  m.  p.  56° ;  the  picrate  has  m.  p.  86°. 

Benzylcarbazole,  also  prepared  at  the  ordinary  temperature,  forms 
colourless  needle.^,  m.  p.  114°;  m.  p.  of  picrate,    105°. 

Triphenylmeihylcarhazole,  obtained  by  reaction  of  triphenylmethyl 
chloride  and  potassium  carbazole  in  boiling  benzene,  forms  rhombic 
crystals,  m.  p.  245°.  D.  F.  T.  * 

Thioamides.  IV.  Action  of  Hydrogen  Sulphide  on 
Nitrogen-bubstituted  Aminoacetonitriles.  Treat  B.  Johnson 
and  Gerald  Burnham  (Amer.  Chem.  J.,  1912,  47,  232 — 242). — In  an 
earlier  paper  (Abstr.,  191 1,  i,  712)  it  has  been  shown  that  aminoaceto- 
nitrile  reacts  with  hydrogen  sulphide  to  form  the  corresponding 
thioamide,  which  is  unstable   and  undergoes  condensation  in  alcoholic 
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solution  with  production  of  thioglycylglycinethioamide.  This  thio- 
polypeptide  is  also  unstable,  and  becomes  converted  into  dithio- 
piperazine.  The  present  investigation  was  undertaken  in  order  to 
ascertain  whether  thioamides  of  iV^-substituted  amino-acids  of  the  type 
R'NH'CHg'CS'NHg  would  undergo  similar  transformations.  It  has 
been  found  that  phenylaminoacetonitrile,  />-tolylaminoacetonitrile, 
anisoy laminoacetonitrile,  hippuronitrile,  carbethoxy aminoacetonitrile, 
and  carbamidoacetonitrile  all  combine  smoothly  with  hydrogen 
sulphide  at  the  ordinary  temperature  to  form  the  corresponding 
thioamides,  which  are  stable  compounds,  and  can  be  heated  with 
alcohol  without  undergoing  any  change.  When  these  thioamides  are 
heated  above  their  m.  p.'s  they  suffer  decomposition,  but  without 
producing  a  thiopolypepfcide  derivative  or  dithiopiperazine. 

Hippurothioamide,  06H^-CO-NH-CH2-OS-NH2,  m.  p.  150°(decomp.), 
crystallises  in  transparent  blocks,  and  reacts  with  bromoacetophenone 
with  production  of  A:-phenyl2-henzoylaminomethylthiazole, 

m.  p.  148°,  which  forms  rosettes  of  needles. 

Garhethoxyaminoacetothioamide,  COgEt'NH'CHg'CS'NHg,  m.  p.  118°, 
crystallises  in  rectangular  blocks,  and  condenses  with  bromoaceto- 
phenone to  form  4:-phenyl-2-ca7'bethoxyaminomethylthiazole, 

m.  p.  59 — 61°,  which  crystallises  in  prisms,  and  yields  an  unstable 
hydrohromide.  When  this  hydrobromide  is  heated  with  hydrobromic 
acid,  it  is  converted  into  i-phenyl-2-aminomethylthiazole  hydrobromide, 

Np^^-^>C-CH2-NH2,2HBr,  m.  p.  253°  (decomp.). 

Anisoylaminoacetonitrilei  OMe-CgH^'CO'NH'CHg'CN,  m.  p. 
153 — 154°,  prepared  by  treating  an  aqueous  solution  of  aminoaceto- 
nitrile sulphate  with  anisoyl  chloride  and  potassium  hydroxide,  forms 
thin,  transparent  plates.     Anisoy  la  minoacetothioamidef 

OMe-OgH^-OO-NH-CHg-CS-NHg, 
m.  p.  189°  (decomp.),  crystallises  in  slender  prisms. 

Anilinoacetothioamide,  NHPh'CHg'CS'NHg,  m.  p.  166°  (decomp.), 
forms  stout  blocks. 

^-Toluidinoacetothioamide,  C6H4Me-NH-CH2-CS-NH2,  m.  p.  152°, 
crystallises  in  rhombic  plates  or  tabular  prisms,  and  reacts  with 
bromoacetophenone       to       form      4:-phenyl-2-p-toluidinomethyltkiazole, 

CPh-N^^'^^^'^H-CgH^Me,  m.  p.  110—111°,  which  crystallises  in 

prisms.  When  ^-toluidinoacetonitrile  is  heated  with  phenylthio- 
carbimide,       2-thio  -  5  - phenylthiocarhamido  - 1  -  phenyl  -  3  -  Tp-tolyldihydro- 

N  Ph  •  C  ^ 
glyoxaline,  NHPh-CS-NH-C<^^      i  ^  ^^  ^^  ,  m.  p.  201^isproduced, 

Oil    JN  'Ogtl^Me 
which  crystallises  in  bright  yellow  needles. 

Carbamidoacetothioamide,  NHg'CO-NH-CHg'CS'NHg,  m.  p. 
190 — 191°  (decomp.),  forms  colourless  prisms,  and  condenses  with 
bromoacetophenone    with    formation    of    4:-phenyl-2-carbamidomethyl-' 
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r*TT     ra 
thiazoh,  Hp,       >C-CH2-NH«C0»NH.^,  m.  p.  190",  which  crystallises 

in  slender  needles,  and  yields  a  hydroln'omide,  m.  p.  214°  (decomp.). 

E.  G. 

Formation  of  1  :  S-Thiazines  from  Thiocarbamide. 
William  J.  Hale  and  Harvey  C.  Brill  (/.  Amer.  Chem.  Soc,  1912, 
34,  295 — 300). — In  an  earlier  paper  (this  vol.,  i,  216)  it  has  been 
shown  that  carbamide  condenses  with  nitromalonaldehyde  with 
formation  of  5-nitro-2-hydroxypyrimidine.  It  has  now  been  found 
that  the  condensation  of  thiocarbamidejwith  nitromalonaldehyde  takes 
place  in  an  entirely  different  manner. 

When  thiocarbamide  and  nitromalonaldehyde  are  allowed  to  react 
in  aqueous  solution  in  presence  of  a  very  small  quantity  of  sodium 
hydroxide  or  diethylamine,  the  monothioureide  of  the  aldehyde  is 
produced.  If  piperidine  is  used  as  the  condensing  agent,  however, 
5  nitro-2-imino-l  :  3-thiazine  separates,  whilst  a  small  amount  of  the 
thioureide  remains  in  the  mother  liquor. 

Nitromalonaldehyde  monothioureidej 

nh:c(sh)-n:ch-ch(no2)-cho, 

m.  p.  206 — 207°  (corr.),  crystallises  in  lustrous,  yellow  leaflets,  and  is 
readily  desulphurised  by  treatment  with  basic  lead  acetate  solution  or 
mercuric  oxide  ;  its  potassium  salt  forms  reddish-brown  crystals ;  the 
lead  salt  was  also  prepared.  The  methyl  ether,  m.  p.  78 — 79°  (corr.), 
obtained  by  the  action  of  methyl  sulphate  on  an  aqueous  solution  of 
the  potassium  salt,  forms  yellow  plates.  Phenylhydrazine  acetate 
reacts  with  the  thioureide  with  formation  of  the  phenylhydrazone. 
When  the  thioureide  is  suspended  in  alcohol  and  piperidine  added,  it 
is  transformed  into  5-nitro-2-imino-l  :  3-thiazine. 

f>-Nitro-%%mi'ao-\\^-thiavi'M,      N02-C<^^.*^>C:NH,      m.       p. 

151 — 152°  (corr.),  crystallises  in  long,  yellow  needles,  and  is  not 
affected  when  boiled  with  an  alkaline  solution  of  lead  acetate  or  with 
mercuric  oxide.  Phenylhydrazine  and  aniline  do  not  have  any  effect 
on  the  compound,  but  benzonesulphonyl  chloride  reacts  with  it  to 
form  a  yellow  mass,  thus  establishing  the  presence  of  the  imino-group. 
By  the  action  of   acetic  anhydride,   it  is   converted    into  the   acetyl 

derivative,  N02-C<^j^.*^>C:NAc,  m.  p.  141°  (corr.).  E.  G. 

A  Peculiar  Auxochrome  Action.  Walter  Konig  {Jerh.  Ges. 
deut.  Naturforsch.  Aerzte,  1912,  ii,  [I],  221— 223).— The  colour  of 
the  pyridine  dyes,  obtained  from  pyridine  and  primary  or  secondary 
amines,  is  not  satisfactorily  accounted  for  by  the  usual  formula : 
NRR'-CHICH-CHICH-CHINCIRR'.  The  yellow  colour  of  the 
simplest  representative,  obtained  from  methylaniline,  becomes  more 
green  when  the  side-chain  is  lengthened  by  saturated  alkyl  groups,  or 
when  an  ortho-substituent  is  introduced  into  the  benzene  ring.  On 
the  other  hand,  cyclic  secondary  amines,  such  as  tetrahydroquinoline 
or    dihydroindole,   change    the    colour   to    red.      These   changes   are 
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accounted  for   if   one  'or    other  of    the    following    formulae    is    used, 
involving  subsidiary  valencies  : 

CI     H 

\/ 
C  CH 

/i\  /\ 

fi^      ,         (II.)  ^fi    9^ 


(I.)  ^fi 


CH-NRR'  '     '    HC       CH-NRR' 


N      01 

/\, 
R      R  R      R 

In  accordance  with  Kaufmann's  hypothesis,  the  subsidiary  valency 
indicated  by  the  dotted  line  should  shift  the  colour  more  towards  red 
the  stronger  it  is.  This  is  explained  by  a  comparison  with  Kaufmann's 
views  on  benzene  compounds.  C.  H.  D. 

Optically  Active  Hydrazino-acids.  August  Darapsky  {Verh. 
Ges.  deut.  Naturforsch.  Aerzte,  1912,  ii,  [1],  215 — 216). — Hydrazino- 
acids  of  the  formula  NHg'NH^CHR'COgH  have  only  been  obtained 
in  the  racemic  form  by  Traube  (Abstr.,  1896,  i,  340)  and  Thiele 
(ibid.,  341)  The  author's  simpler  method  of  preparation  (Gkem.  Zeit., 
1910,  34,  1280)  allows  of  the  preparation  of  the  active  modifications. 

\-Hydrazinophenylacetic  acid,  NHg'NH'CHPh'COgH,  prepared  from 
the  c?-chloro-acid  and  hydrazine  hydrate,  [has  [aj^- 157*8°  in  2*7% 
solution  in  iV/1 -hydrochloric  acid ;  the  <i-acid,  prepared  from  the 
^■chloro-acid,  has  [ajo -f- 158  0°.  The  rotation  is  nearly  the  same  as 
that  of  the  analogous  amino-acid  (±157*9°)  and  of  the  hydroxy-acid 
(mandelic  acid,  ±  157°).  d-  and  ^-Hydrazinophenylacetic  acids  crystallise 
from  water  in  silvery  leaflets,  m.  p.  183 — 184°  (racemic  compound, 
188 — 189°).  Condensation  with  benzaldehyde  yields  active  6en«?/^2c^ene 
compounds,  crystallising  from  dilute  alcohol  in  slender  needles,  m.  p. 
136 — 138°,  whilst  the  racemic  compound  has  m.  p.  150°.  The 
rotatory  power  is  [a]??  ±166*5°  in  acetone,  2*5%  solution.  It  has  not 
been  found  possible  to  resolve  the  racemic  compounds.  C.  H.  D. 

Reduction  of  Aromatic  Aldazines.  Theodor  Curtius  {J.  p\ 
Chem.,  1912,  85,  [ii],  137 — 188). — A  continuation  of  previous  work 
(this  vol.,  i,  137). 

[With  Fritz  Mayer. J — 2  :  ^-Dimethylhemylhydrazine, 
CeHgMeg-CH^-NH-NHg, 
is  obtained  as  a  colourless,  viscid  liquid,  b.  p.  136 — 137°/ 13  mm.,  by 
distilling  the  monohydrochloride  (Abstr.,  1900,  i,  610)  with  calcium 
oxide  under  diminished  pressure.  It  is  very  unstable,  giving  off 
nitrogen  when  kept,  and  is  much  less  basic  than  the  lower  homologues 
previously  described  (Abstr.,  1901,  i,  573)  ;  its  dihydrochloride,  m.  p. 
164°,  loses  hydrogen  chloride  very  readily,  and  is  almost  completely 
resolved  into  the  monohydrochloride  by  crystallisation  from  alcohol. 
The  sulphate,  microscopic  crystals,  m.  p.  163°,  oxalate,  m.  p.  192°,  and 
picrate,  lustrous,  yellow  needles,  m.  p.  148°,  are  described. 
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On  exposure  to  air,  it  is  oxidised  to  2 :  4dimethylbenzaldehyde- 
2  :  4-dimethylbenzylliydrazone,  m.  p.  78°  (Abstr.,  1900,  i,  610);  the 
oxidation  may  also  be  effected  by  heating  the  hydrochloride  with 
mercuric  oxide  and  alcoholic  sodium  hydroxide.  When  heated  with 
dilute  hydrochloric  acid,  it  yields  2 :  i-dimethi/lbenzyl  chloride, 
CgHgMeg-CH.Cl,  a  colourless,  viscid  liquid,  b.  p.  103—104719  mm., 
having  a  pleasant  aromatic  odour.  The  dibenzoyl  derivative, 
CgHgMeg'CHg'NgHBzg,  crystallises  in  short,  colourless  columns, 
m.  p.  169 — 170°;  the  diacetyl  derivative,  C^gH^gOgNg,  forms  colourless 
leaflets,  m.  p.  129°. 

2  :  4-Dimethylbenzylhydrazine  hydrochloride  reacts  with  potassium 
cyanate  in  aqueous  solution,  yields  2  :  ^-dimetht/lbenzylsemicarbazide, 
C6H3Me2-CH2-N(NH2);CO-NH2,  columnar  crystals,  m.  p.  162°,  and 
with  phenylthiocarbimide  and  alcoholic  potassium  hydroxide,  yielding 
phenyt-2  :  Ai-dimethylhenzylthiosemicarbazide, 

C6H8Me2-CH2-N(NH2)-CS-NHPh, 
which  crystallises  in  short,  colourless  columns,  m.  p.  138-5°. 

a-2  :  i-Dimethylbenzylhydrazonopropionic  acid  is  obtained  as  a  yellow 
oil  by  the  interaction  of  the  hydrochloride,  sodium  acetate,  and  pyruvic 
acid  in  aqueous  solution. 

a-Nitroso-a-2  :  A-dimethylbenzylhydrazine,  CgH3Me2*CH2'N(NO)*NH'2, 
prepared  from  the  hydrochloride  and  sodium  nitrite,  crystallises  in 
colourless  leaflets  or  needles,  m.  p.  60*5°;  it  reacts  with  2  : 4-dimethyl- 
benzaldehyde,  yielding  2  :  4-dimethylbenzaldehyde-2  :  4-dimethylbenzyl- 
nitrosohydrazone  {loc.  cit.),  and  when  heated  at  80°  with  10%  sulphuric 
acid  is  converted  into  2 :  4:-dimethylbenzylazoim.ide,  CgH3Me2*CH2*N3. 
This  forms  a  colourless  liquid,  b.  p.  114°/15  mm.,  and  is  stable 
towards  alkalis  ;  it  is  hydrolysed  by  20%  sulphuric  acid  to  hydrazoic  acid 
and  2  : 4-dimethylbenzyl  alcohol,  small  quantities  of  ammonia,  2  :  4- 
dimethylbenzaldehyde,  2 : 4-dimethylbenzylamine,  and  m-4-xylidine 
being  produced  simultaneously. 

When  heated  with  ethyl  acetoacetate,  2  ;  4-dimethylbenzylhydrazine 
yields  etJiyl  /3-2  :  A-dimethylbenzylaminocrotonate, 

CeH3Me2-CH2-NH  •CMe:CH-C02Et, 
colourless  leaflets,  m.  p.  85°,  together  with  an  oil,  consisting  probably 
of  ethyl  /3-aminocrotonate.  The  formation  of  these  two  substances  is 
considered  to  be  due  to  the  reduction  of  the  hydrazine  base  by  ethyl 
acetoacetate  to  ammonia  and  2  :  4-dimethylbenzylamine,  which  then 
react  with  the  ester  to  form  ethyl  ^-amiuocrotonate  and  ethyl 
j3-2 : 4-dimethylbenzylaminocrotonate  respectively. 
^-Phenyl- 1  -oT^dimethylbemyl-b-pyrazolonet 

pTT      .p() 

prepared  by  heating  the  hydrazine  base  with  ethyl  benzoyl  acetate, 
crystallises  in  colourless  needles,  m.  p.  162°,  dissolves  in  both  acids 
and  alkalis,  and  combines  with  jo-toluenediazonium  sulphate  to  form  a 
scarlet-red  azo-dye ;  its  solution  in  aqueous  ammonia  gives  sparingly 
soluble,  crystalline  precipitates  with  nickel,  cobalt,  copper,  and  silver 
salts. 

A'Oximino-3-pIienyl-l  -op  -  diniethylbenzyl-5  -pyrazolone,  CjgHiyOgNg, 
obtained  by  the  action  of  sodium  nitrite  on  the  preceding  coujpound  in 
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acetic  aci  i  solution,  crystallises  in  slender,  red  needles,  m.  p.  128° 
(decomp.).  On  treatment  with  silver  nitrate  it  forms  a  brownish- 
yellow  silver  salt,  which  becomes  green  when  warmed  with  glacial  acetic 
acid,  nd  then  has  the  composition  CjgHjgOgNgAg.  The  latter  com- 
pound decomposes  at  236°,  and  is  probably  the  silver  salt  of  4:-nitro- 
3-phenyl-l-op-dimethylbenzyl-6-pyrazolone. 

3- Phenyl-l-o]^-dimetkylbenzyl-2-met?iyl-6 -pyrazolone,  prepared  from 
methyl  iodide  and  the  above-mentioned  phenyldimethylb  enzyl- 
pyrazolone,  is  a  brown  oil. 

d-Phenyl-l-op-dimethylbenzyl-'Z-methyl-Q-pyridazinone, 

CH,<^«|_^0>N-CH,-C,H3Me2, 

is  obtained  by  the  interaction  of  dimethylbenzylhydrazine  hydro- 
chloride, sodium  acetate,  and  Isevulic  acid  in  aqueous  solution ;  it  has 
m.  p.  79-5°. 

[With  Hartwig  Franzen.] — aa-Di-2  :  4  •.^-trimethylhenzylhydrazine, 
NH2*N(CH2*CgH2Me3)2,  prepared  from  the  hydrochloride  (Abstr., 
1901,  i,  293)  and  sodium  hydroxide  in  aqueous  alcoholic  solution, 
crystallises  in  white  needles,  m.  p.  75°,  and  forms  a  sulphate,  needles, 
m.  p.  151°;  nitrate,  leaflets  or  needles,  m.  p.  118°  (decomp.),  and 
platinichloride,  m.  p.  95°  (decomp.).  It  reacts  with  acetone,  yielding 
acetonedi-2  :  4  :b-tri7nethylbenzylhydrazone, 

CMe2:N-N(CH2-C6H2Me3)2, 
crystallising  in  small  needles,  m.  p.  132°,  and  with  isobutaldebyde  to 
form  isobutaldehydedi-2  :  4  :  ^-trimethylbenzylhydrazone,  024X13^^2,  m.  p. 
112°.  When  heated  with  acetic  anhydride,  it  yields  a  diacetyl 
derivative,  C24H32O2N2,  m.  p.  126°;  the  monobenzoyl  derivative, 
C27H32ON2,  has  m.  p.  129°. 

Di-2  :  4  :  b-triniethylbenzylsemicarhazide, 

NH2-CO-NH-N(CH2-C6H2Me2)2, 
prepared  from  the  hydrochloride  and  potassium  cyanate  in   aqueous 
solution,  crystallises  in  needles  or  leaflets,  m.  p.  173°. 

aa-Di-2  :  4 :  5-trimethylbenzylhydrazine  forms  an  ethiodide, 

white  needles,  m.  p.  160°,  and  is  oxidised  by  mercuric  oxide  in  chloro- 
form solution  to  di-2  :  4  : 5-trimethylbenzyltetrazone, 

N(CH,-0,H2Me,)2-N:N-N(CH2-CeH2Me3)2, 
which  forms  white  needles  or  leaflets. 

[With  Reinhold  Korte.] — p  -  Cuminaldazine,  prepared  from 
cuminaldehyde  and  hydrazine  sulphate,  has  m.  p.  111°  (compare 
Gattermann,  Abstr.,  1906,  i,  592).  On  reduction  with  sodium 
amalgam  in  alcoholic  solution  it  yields  ^  cuminaldehyde-^-cuminyl- 
hydrazone,  C6H4Pr/3-CH:N-NH-OH2-CgH;Pr^,  which  crystallises 
in  small,  lustrous,  strongly  refractive,  yellowish-green  columns 
of  a  rhombic  habit,  m.  p.  75°  (decomp.).  The  hydrazone  is 
unstable,  becoming  oily  when  kept.  It  forms  a  benzoyl  derivative, 
C27II3QON2,  m.  p.  78°,  and  a  ntiro^o-compound, 

C6H4Pr/^-CH:N(NO)-CH2-06H4Pr^, 
crystallising  in  light  yellow,  felted  needles,  m.  p.  59°.     When  heated 
in    alcoholic     solution,    the     nitroso-compound     is     converted    into 
cuminaldazine. 
VOL.  CXI.  i.  y 
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B-Dip-€uminylhydrazine,  N2H2(CgH^Pr/^)2,  obtained  by  the  pro- 
longed reduction  of  cuminaldazine  with  sodium  amalgam  and  alcohol, 
forms  a  white,  wax-like  mass,  which  rapidly  decomposes ;  the  hydro- 
chloride crystallises  in  hexagonal  plates,  m.  p.  217°  (decomp.J,  the 
diacetyl  derivative,  C24Hg202N2,  in  large,  rhombic  columns,  m.  p.  71°. 
The  (itnt^-oso- derivative,  N2(NO)2(CQH4Pr^)2,  forms  small  tufts  of 
yellow  needles,  m.  p.  59°,  and  when  heated  in  alcoholic  solution 
yields  the  above-mentioned  jo-cuminaldehydenitroso-jo-i«opropylbenzyl- 
hydrazone,  together  with  cuminaldazine  and  di-^cuminylidene- 
di'p-^uminyldihydrotetrazone, 

N2(CH2-CeH,Pr^)^N:CH-CeH,Pr^)2, 
m.  p.  194°.  The  formation  of  the  latter  compound  is  considered  to  be 
due  to  the  intermediate  formation  of  p-cuminaldehyde-jt>-cuminyl- 
hydrazone,  which  is  then  oxidised  by  the  nitrous  acid,  produced 
by  the  hydrolysis  of  the  corresponding  nitrosohydrazone,  but 
all  attempts  to  prepare  the  tetrazone  by  oxidising  j9-cnminyl- 
hydrazone  with  mercuric  oxide  in  alcoholic  or  benzene  solution  proved  un- 
successful, the  sole  product  of  the  oxidation  consisting  of  cuminaldazine. 

^  -  Cuminylhydrazine,  CgH^Pr^^'CHg'NH'NHg,  obtained  in  the 
form  of  its  hydrochloride  (slender  needles,  m.  p.  199°,  with  previous 
sintering  at  143°)  by  hydrolysing  ;)-cuminaldehyde  - /?  -  cuminyl- 
hydrazone  with  dilute  hydrochloric  acid,  has  m.  p.  46° ;  it  is  very 
unstable,  and  rapidly  loses  nitrogen  at  the  ordinary  temperature.  The 
niiroso-compound,  CgH4Pr/'*CH2'N(NO)*NH2,  forms  very  slender,  felted 
needles,  m.  p.  63°,  and  when  heated  with  10%  sulphuric  acid  is  converted 
into  p-cuminylazoimide,  CgH^Pr^'CHg'Ng,  a  pale  yellow  oil,  b.  p. 
118°/23  mm.,  which  is  stable  towards  alkalis,  but  is  decomposed  by 
40%  sulphuric  acid  with  the  evolution  of  nitrogen  ;  hydrazoic  acid  is 
not  produced. 

[With  Hermann  Wewer]. — m-Chlorobenzaldazine,  m.  p.  141°(compare 
Curtius  and  Melsbach,  Abstr.,  1910,  i,  508),  is  reduced  by  zinc  dust 
and  glacial  acetic  acid  in  alcoholic  solution  to  di-7?i-chlorobenzylamine. 
This  crystallises  from  alcohol  in  small  needles,  m.  p.  112°,  and  is 
identical  with  Berlin's  "  ^-gechlortes  Bibenzylamin  "  (Annalen,  1869, 
151,  141).  The  following  salts  of  the  amine  are  described  :  the  hydro- 
chloride, m.  p.  227° ;  nitrate,  m.  p.  203° ;  platinichloride,  brown  needles, 
m.  p.  222°  (decomp.),  and  nitrite,  lustrous,  white  needles,  m.  p.  133°. 

Di-m-chlorohenzylnitro8oamine,  NO*N(CH2'CgH4Cl)2,  prepared  by 
boiling  an  alcoholic  solution  of  the  nitrite,  forms  clusters  of  yellowish- 
white  needles,  m.  p.  53°,  and  is  reduced  by  zinc  and  acetic  acid  in 
alcoholic  solution  to  di-m-chlorobenzylamine  and  aa-di-m-chlorobenzyl- 
hydrazine,  NH2*N(CH2*CgH4Cl)2,  which  reacts  with  benzaldehyde, 
yielding  henzaldehyde-di-  m-chlorobenzylhydrazone, 
CHPh:N-N(CH2-C6H4Gl)2. 
This  crystallises  in  small,  yellow  needles,  m.  p.  66°,  and  is  hydrolysed 
by  hydrochloric  acid  to  benzaldehyde  and  aa-di-m-chlorobenzylhydrazine 
hydrochloride,  white  leaflets,  m.  p.  200°.  On  treatment  with  sodium 
nitrite  the  preceding  hydrochloride  yields  di-m-chlorobenzylamine 
nitrite. 

s-Di-m-chlorobenzylhydrazine,  N2H2(CH2'C0H4C1)2,  prepared  by 
reducing    m-chlorobenzaldazine   with   sodium  amalgam   and   alcohol, 
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crystallises  in  small,  white  needles,  m.  p.  43°;  the  hydrochloride^ 
yellowish- white  needles,  m.  p.  191",  the  dihenzoyl  derivative,  m.  p.  88°, 
and  the  diacetyl  derivative,  m.  p.  73°,  are  described.  The  yellow 
miroso-derivative,  ]S'2(NO)2(CH2*OgH^Cl)2,  m.  p.  48°,  when  heated  in 
alcoholic  solution  is  converted  into  TH-chlorohenzaldehydenitroso-vOi- 
chlorohenzylhydrazone^  CgH4Cl'CH.*N*N(NO)*CH2*CgH4Cl,  which  forms 
yellow  needles,  m.  p.  98°,  and  is  hydrolysed  by  hydrochloric  acid  to 
m.-chlorohenzylhydrazine  hydrochloride^  CgH^Cl'NH'NHgjHCl,  colourless 
needles,  m.  p.  134°.  F.  B. 

iV-Aminonaphthaliniide     and      its      Derivatives.       Adriano 

OsTROGOviCH  and  M.  Mihailescu  (Gazzetta,   1911,  41,  ii,  757 — 807). 

— By  the  action  of  hydrazine  sulphate  on  naphthalic  anhydride  the 

authors  have  obtained  i\r-aminonaphthalimide, 

y —  for  which  the  annexed  symmetrical  formula  is 

<^       \-COv  to  be  adopted  in  view  of  the  reactions  of  the 

\ — /^  ^N'NHg     substance    described    below.     The   same   sub- 

<^       J)-CO'^  stance  is  obtained  when  naphthalimide,  or  even 

\ — '^  naphthalic  acid,  is  taken  instead  of  naphthalic 

anhydride. 

N-Aminonaphthalimide  is  obtained  by  treating  a  boiling  solution  of 
naphthalic  anhydride  in  glacial  acetic  acid  with  a  boiling  aqueous 
solution  of  hydrazine  sulphate  and  sodium  acetate.  Ebullition  is 
continued  for  a  few  minutes,  and,  on  cooling,  the  imide,  CjgHgOgNg,  is 
deposited  in  long,  lemon-yellow  needles,  m.  p.  262°  after  recrystallisa- 
tion.  The  same  substance  is  obtained  by  heating  hydrazine  sulphate 
and  sodium  acetate  with  a  solution  of  naphthalimide  in  aqueous  glacial 
acetic  acid  for  some  hours  in  a  sealed  tube  at  200 — 220°.  The  imide 
can  also  be  prepared  by  boiling  hydrazine  sulphate  (or,  belter,  hydro- 
chloride) with  a  solution  of  naphthalic  acid  in  aqueous  potassium 
hydroxide.  iV-Aminonaphthalimide  is  a  stable  substance,  .which  sub- 
limes unchanged  and  is  not  attacked  by  boiling  concentrated  acids 
or  alkalis.  It  dissolves  in  boiling  concentrated  alkalis,  however,  and 
is  reprecipitated  by  carbon  dioxide,  but  the  solution  is  not  to  be 
ascribed  to  the  production  of  a  metallic  derivative.  The  sulphate  is 
obtained  in  tabular,  colourless  crystals  by  adding  concentrated 
sulphuric  acid  to  a  solution  of  the  base  in  glacial  acetic  acid  ;  it  is 
stable  only  in  the  presence  of  sulphuric  acid  of  sufficient  concentration. 
The  hydrochloride  forms  small,  colourless  needles,  and  is  immediately 
hydrolysed  by  traces  of  moisture.     The  platinichloride, 

(Ci,H30,N2)2.H2PtCl„ 
is  an  orauge-yellow,  crystalline  powder.     The  picrate, 

Ci,H,0,N,-C«H30,N3, 
forms  orange-yellow  needles,  m.  p.  192°.  When  treated  with  sodium 
nitrite  in  the  presence  of  glacial  acetic  acid,  iV-aminonaphthalimide 
yields  naphthalimide,  identical  with  that  of  Jaubert  (Abstr.,  1895, 
i,  239),  and  nitrous  oxide  is  evolved.  With  sodium  hypobromite, 
iV-aminonaphthalimide  yields  naphthalimide  according  to  the  equation: 
^CigHgOgNg  +  NaOBr  =  NaBr  +  HgO  +  N2  -h  2C12H7O2N. 

iV-Aminonaphthalimide  yields  acyl  derivatives,  for  the  convenient 
naming  of  which  the  author  proposes  the  term  naphthalimyl  to  denote 
VOL.  Cll.   i.  Z 
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the  group  CioHg<Cp^~J>N-.     For  these  derivatives  the  two  tautomeric 

forms  R«NH-CO»R'  and  R*N:C(0H)'R'  are  possible,  but  the  enolic 
formula  is  excluded,  because  the  substances  give  no  coloration  with 
ferric  chloride.     FormylN-ammonaphthalimidef 

CigHfiOglN-NH-CHO, 
is  obtained  by  heating  iV-aminonaphthalimide  with  formamide  at  1 40° 
for  about  an  hour ;  it  forms  almost  colourless,  prismatic  crystals, 
m.  p.  245 — 246°.  It  is  a  very  stable  substance,  which  dissolves 
unchanged  in  cold,  strong  acids  or  alkalis,  and  is  hydrolysed 
only  when  these  solutions  are  boiled.  Acetyl-^ -aminonaphthalimide^ 
CjgHgOgNgH'Ac,  obtained  by  boiling  i\^-aminonaphthalimide  with  an 
excess  of  acetic  anhydride,  crystallises  in  colourless  needles,  m.  p. 
260 — 261°;  in  stability  it  resembles  the  formyl  derivative.  Benzoyl- 
^'aminonaphthalimide,  CjgH^OgNgHBz  (from  benzoic  anhydride), 
forms  colourless  needles,  which  begin  to  soften  at  280°  and  melt  at 
290 — 291°,  and  is  also  very  stable  towards  acids  and  alkalis. 

iV^-Aminonaphthalimide  reacts  with  the  anhydrides  of  dibasic  acids, 
giving,  in  the  case  of  phthalic  and  naphthalic  anhydrides,  the  corre- 
sponding imide,  one  molecule  of  water  being  eliminated ;  succinic, 
maleic,  and  citraconic  anhydrides  yield  amic  acids,  from  which  the 
imides  may  be  obtained  by  dehydration.  "N-JVaphthalimidosuccinamic 
acid  (termed  J^-naphthalimylsuccinamic  acid  by  the  author), 

Ci2H602:n-nh-co-ch2-ch2-co2H, 

obtained  by  the  interaction  of  iV-aminonaphthalimide  and  succinic 
anhydride,  either  in  the  warm  or  at  the  ordinary  temperature,  forms 
acicular  crystals,  m.  p.  213°  (with  evolution  of  gas,  presumably  steam). 
When  it  is  boiled  with  glacial  acetic  acid  or  heated  at  180°  in  a 
current  of  dry  air,  ^-naphthalimidosuccinimide, 

Ci2H602:n-n:o,h,02, 

is  produced ;  it  is  a  white,  crystalline  powder,  which  begins  to  ball 
together  towards  260°,  and  melts  at  272—273°.  This  imide  may  be 
reconverted  into  the  acid  by  dissolving  it  in  dilute  potassium  hydroxide 
and  adding  a  slight  excess  of  dilute  acetic  acid  or  hydrochloric  acid. 

^-Naphthalimidomaleinamicacid,Q^^'B.fi^,^'^B.'QO'GW,QB.'CO^n, 
is  a  white,  microcrystalline  powder,  m.  p.  205°  (decomp.).  It  is 
probably  the  cw-form,  because  it  does  not  absorb  bromine,  and  it  does 
yield  an  imide.  The  ammonium  salt  and  the  silver  salt,  OigH905N2Ag, 
were  prepared.  '^-Naphthalimidomaleinimide,  Ci2lIg02'.N'NI04H202, 
is  obtained  with  &ome  difficulty ;  it  is  necessary  to  boil  the  acid  for 
some  minutes  with  a  large  excess  of  acetyl  chloride.  It  forms  minute, 
acicular,  colourless  crystals,  m.   p.   118 — 120°;  if  the  heating  is   con- 

tinned,  it  resolidifies  at  1 50°  and  melts  again  at 

CH— (j3H  215°.     The  authors  suppose  that  the  treatment 

CjgHgOglN'NIC        CO   with  acetyl  chloride  yields  the  unsymmetrical 

\/        imide  (annexed  formula),  which  when  heated 

O  above  its  melting  point  is  transformed  into  the 

symmetrical  imide;    in  one  preparation   this 

isomeride  was  obtained  direct,  crystallising  in  small,  colourless  needles, 

m.  p.  240°.     iT-Naphthalimidomaieinimide  gives  Piutti's  reaction  (with 

sodium  methoxide  or  ethoxide)  for  substituted  unsaturated  imides. 
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'N-JSl'apkthalimidocitraconamic  acid,  CigHgOgiN'NH'CgH^Og,  forms 
colourless,  prismatic  crystals.  Like  the  corresponding  malfeinamic  acid, 
it  dissolves  in  alkalis,  and  is  reprecipitated  by  dilute  hydrochloric  acid 
or  sulphuric  acid,  but  not  by  acetic  acid.  The  ammonium  and  silver 
salts  were  prepared.     '^-Naphthalimidocitraconimide, 

Ci,h,o,:n-n:c,h,o„ 

is  obtained  by  heating  the  acid  for  some  time  at  140°,  or  by  boiling  it 
with  glacial  acetic  acid.  On  heating  it  begins  to  soften  at  250°,  and 
melts  at  254 — 255°.  The  imide  can  also  be  obtained  by  boiling 
xV-aminonaphthalimide  with  an  excess  of  citraconic  anhydride.  It 
gives  Piutti's  reaction. 

^-Naphthalimidophthcdimide,  Q-^^fic>\^'W.Q^fi<^,  is  obtained  by 
the  interaction  of  ^-aminonaphthalimide  and  phthalio  anhydride  in 
presence  of  glacial  acetic  acid  or  chloroform  in  the  cold.  It  crystal- 
lises in  colourless  scales,  m.  p.  about  320°.  It  dissolves  readily  in 
alkali  hydroxides,  and  is  reprecipitated  by  carbon  dioxide. 

'N-^aphthalimidonaphthalimide,  CjgH^^O^IN'NICigHeOg,  is  prepared 
by  heating  together  equimolecular  quantities  of  N-aminonaphthalimide 
and  naphthalic  anhydride  at  240 — 260°.  After  cooling,  the  reaction 
product  is  dissolved  in  concentrated  sulphuric  acid,  and  the  solution 
poured  into  an  excess  of  water.  It  is  a  white,  crystalline  powder, 
m.  p.  about  330°.  It  dissolves  in  alkali  hydroxides,  and  is  reprecipi- 
tated by  carbon  dioxide.  Neither  this  nor  the  preceding  imide  is 
attacked  by  hydrochloric  acid  ;  concentrated  sulphuric  acid  hydrolyses 
them  in  the  warm,  yielding  N-aminonaphthalimide. 

Aldehydes  react  with  iV^-aminonaphthalimide,  giving  in  general  the 
Schiff's  bases  resulting  from  the  elimination  of  the  elements  of  water. 
In  the  case  of  the  aromatic  aldehydes  containing  a  />-hydroxy-group 
{/?-hydroxybenzaldehyde,  protocatechualdehyde,  and  vanillin)  an  inter- 
mediate additive  product  is  formed,  which  can  then  be  dehydrated. 
When  the  jt>-hydroxy-group  is  substituted,  however  (as  in  animal dehyde, 
veratraldehyde,  and  piperonaldehyde),  the  condensation  product  is 
obtained  direct.  It  was  not  possible  to  isolate  a  formaldehyde 
derivative. 

Ethylidene-^-aminonaphthalimide^  CjgHgO^iN'NICHMe,  is  obtained 
on  mixing  acetaldehyde  with  iV-aminonaphthalimide ;  it  forms  small, 
colourless  needles,  m.  p.  172°,  and  is  readily  hydrolysed. 

Benzylidene-'^-aminonaphthaUmidey  CigH^OqiN'N  ICHPh  (obtained 
in  presence  of  acetic  acid  or  on  warming  with  an  excess  of  benz- 
aldehyde),  crystallises  in  colourless  needles,  m.  p.  206 — 207°. 

Cinnamylidene-N-aminonaphthalimide,  CjgHgOglN'NICH'CHICHPh, 
prepared  in  the  same  manner  as  the  preceding  derivative,  forms  small, 
colourless  needles,  m.  p.  195 — 196°. 
sKf-Hydroxybenzylidene-^-aminonaphthalimide, 
■  Ci^HgOglN-NICH-CelT^-OH, 

crystallises  in  thin,  colourless  needles,  m.  p.  230—231°. 

When  a  mixture  of  iV-aminonaphthalimide  and  ;7-hydroxybenz 
aldehyde  is  kept  in  the  presence  of  glacial  acetic  acid,  the  additive 
product,  CjgHgOgNg-C^HgOg,  is  obtained  in  the  form  of  thin,  colourless 
needles.  If  it  is  boiled  with  glacial  acetic  acid,  ^-hydroxyhenzylideiie- 
^-aminonaphthalimide,  CigHgOjIN-NICH-Cj^H^-OH,  is  obtained;  it 
\  %  2 
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crystallises  in  slightly  yellow  prisms,  which  begin  to  soften  at  270°, 
and  melt  at  283—284°  (decomp.). 

^•Methoxyhenzylidene-^-aininonaphihalimidej  CijHgOg'N'NICgHgO, 
crystallises  in  colourless  needles,  which  begin  to  ball  together  at  210°, 
and  melt  at  216—217°. 

When  1  esorcilaldehyde  reacts  with  i\^-amiDonaphthalimide,  a  mixture 
of  the  additive  product  and  the  imide  is  formed,  which,  on  boiling  with 
glacial  acetic  acid,  yields  2  :  A:-dihydroxyhenzylidene-^-aminonaphthal- 
imid«j  Ci2Hg02lN'NICH*C6H3(OH)2,  which  crystallises  in  slightly 
yellow  prisms,  which  become  red  about  180°,  and  then  almost  black, 
and  melt  at  289 — 290°  (with  slow  heating) ;  when  placed  in  a  bath  at 
285°,  the  substance  becomes  reddish-purple,  balls  together,  and  melts 
at  288—289°  (decomp.). 

-A^-Amiuonaphthalimide  and  protocatechualdehyde,  in  presence  of 
glacial  acetic  acid,  yield  an  additive  product,  Ci2Hg02lN*^JIC7Hg03, 
a  slightly  yellow,  microcrystalline  powder,  which,  on  heating, 
becomes  brown  at  260°  and  black  at  280°.  When  it  is  boiled  wiih 
glacial  acetic  acid,  3  :  i-dihydo'Oxybenzylidene-N-aminonaphthalimide, 
Ci,Hg02lN*NICH*CgH3(OH)2,  is  obtained ;  it  crystallises  in  small, 
pale  yellow  prisms. 

iV^-Aminonaphthalimide  and  vanillin  in  presence  of  glacial  acetic 
acid  yield  the  additive  product, 

Ci2Hg02:N-NH-CH(OH)-CgH3(OH)-0]VIe; 
it  crystallises  in  tufts  of  yellow  needles,  which  soften  and  ball  together 
about  220°,  and  melt  at  226—227°.     When  it  is  heated  at  130—140° 
(or  at  160°),  or  boiled  with  glacial  acetic  acid,  it  yields   4:-hydroxy- 
^methoxyhenzylidene-l^-aminonaphthalimide^ 

Ci2Hg02:N-N:CH-CgH3(OH)-OMe, 
which  crystallises  in  long,  colourless  needles,  softens  about  228°,  and 
melts  at  231—232°. 

3  : 4-  Dimethoxybenzylidene-'N-aminonaphthalimidey 
G,2Hg02:N-N:CH-CgH3(OMe)2, 
is  obtained  by  keeping  an  alcoholic  solution  of  iV^-aminonaphthalimide 
and  veratraldehyde  for  two  days  ;  it  forms  colourless  needles,  m.  p. 
229—230°. 

IHpe7'07iylidene-'N-aminonaphthalimidey 

CijHgOglN-NICH-CgHglOgtCHg, 
obtained  from  piperonaldehyde  in  glacial  acetic  acid  at  the  ordinary 
temperature,  forms  small,  colourless  needles,  m.  p.  256 — 257°. 

When  iV-aminonaphthalimide  is  boiled  with  an  excess  of  ;3-beDzo- 
quinonein  glacial  acetic  acid,  ^-naphtJialimido-^-henzoquinonemonoiniine, 
CjgHgOoIN'NICgH^IO,  is  obtained  as  a  slightly  brown,  microcrystalline 
precipitate.  The  compound  is  soluble  in  alkali  hydroxides,  giving  an 
orange  or  red  coloration,  and  is  reprecipitated  by  dilute  hydrochloric 
acid  or  carbon  dioxide.  The  substance  dissolves  in  concentrated 
sulphuric  acid,  giving  a  red  solution  with  a  violet  tinge,  and  is 
precipitated  unaltered  on  addition  of  water.  R.  Y.  S. 

CondeDsation  of  5(4)-Methylglyoxaline  with  Chloral. 
Otto  Geengboss  (Ber.,  1912,  46,  509—526.  Compare  Abstr.,  1909, 
i,    189). — The   condensation   of    4-methylgly«xaline    with    chloral   is 
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analogous  to  that  with  formaldehyde  (Windaus,  Abstr.,  1909,  i,  258), 
the  chloral  becoming  attached  to  the  ring  in  position  5  (or  4),  namely, 
.NH-CMe 

■C-CH(0H)-CCl3. 

The  ester   hydrochloride,  HC1,CH<^__M^^®^^^^^^  ^^ ,  and  the 

hydrochloride  of  the  corresponding  acid  contain  an  extremely  labile 
chlorine  atom.  In  aqueous  solution  at  0°  the  chlorine  is  precipitated 
completely  by  silver  nitrate ;  when  the  aqueous  solution  is  evaporated 
the  hydrochloride  of  the  hydroxy-acid  is  formed  quantitatively.  This 
chlorine  atom  reacts  with  sodium   methoxide  with  the  formation   of 

the  methoxy-compound,  HCI,CH<^^n;j"jj^Qj^^^.^^^^^. 

When  the  hydroxy-acid  is  warmed  with  dilute  nitric  acid,  a  mixture 
of  two  nitrates  is  obtained,  which  are  separated  by  boiling  with 
90%  alcohol.  The  faintly  basic  nitrate  of  the  a-ketonic  acid  is 
hydrolysed,  whereas  the  more  basic  nitrate  of  4-methylglyoxaline-5- 
carboxylic  acid  remains  in  solution. 

The  ketonic  acid,  CH<^         M  ,  forms  a  crystalline  oxime 

N      L/*C0*C02li 
with  a  characteristic  sodium  salt.     When  heated  with  aniline,  carbon 

dioxide  is  eliminated,  and  the   base,  CH<^     n  ^tt-xtdu'   ^<^'"^6^- 

W      0*011. rixh 

When    reduced    with     aluminium     amalgam     the     hydroxy-acid    is 

reformed. 

5(4)-Methylglyoxaline-4(6)-carboxylicacid,  CH«^     M  is  the 

JN       O'0L)2ii 

main  product  of  the  oxidation  of  methylglyoxalineglycoUic  acid  with 

concentrated  nitric   acid.     The   ethyl  ester  of  this   acid   is    obtained 

synthetically  on  boiling  thioglyoxaline  with  10%  nitric  acid. 

The  hydrohromide  of  b{i)-'methylglyoxalinegly collie  acid  crystallises 
in  short,  pointed  needles,  m.  p.  184 — 185°  (decomp.).  The  hydro- 
hromide of  the  ester  is  obtained  in  lancet-shaped  crystals  pointed  at 
both  sides,  which  sinter  at  160°,  m.  p.  166°  (decomp.);  the  hydrochloride 
of  the  acid  crystallises  in  four-sided  prisms,  m.  p.  183 — 184°  (decomp); 
that  of  the  ester  forms  rhombic  and  lancet-shaped  platelets,  which 
sinter  at  147°,  m.  p.  150-5°. 

5(4:)-Methylglyoxaline-i(5yglycollic  acid  crystallises  in  well-formed, 
lustrous  plates  and  stunted  prisms,  which  become  brown  at  205°, 
m.  p.  215°,  to  a  reddish-brown  foam.  The  nitrate  crystallises  in  long, 
six-sided  plates,  decomp.  150°  ;  the  phosphotung state  separates  in 
microscopic  needles ;  the  sodium  salt  forms  plates.  The  copper  salt 
yields  narrow,  four-sided  rods  of  a  pale  blue  colour. 

5(4:)- Methylglyoxaline-i{5)-chloroacetic  acid  hydrochloride,  prepared  by 
the  action  of  acetyl  chloride  on  methyl  methylglyoxalineglycollate 
hydrochloride,  and  isolated  first  in  the  form  of  the  methyl  ester  hydro- 
chloride, which  crystallises  in  crossed  needles  sintering  at  165°,  ui.  p. 
167°  (decomp.),  crystallises  in  stout,  lustrous, four-sided,  rhombic  plates, 
Fhich  becomes  yellow  at  190°,  m.  p.  204°  (decomp.). 
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5(iyMethylglyoxaline-i{b)-glyoxylic  acid  crystallises  in  short  rods 
and  needles,  which  becorae  brown  at  230°  and  begin  to  decompose  at 
1240°.  The  sodium  salt  forms  transparent,  four-sided  plates  with 
oblique  ends  ;  the  nitrate  has  pointed  crystals,  which  begin  to  decompose 
at  200°;  the  hydrochloride  crystallises  in  six-sided  plates,  which  become 
brown  at  236°  and  decomp.  at  242°.  The  oa;i?ne  crystallises  in  needles, 
which  sinter  at  225°,  m.  p.  228°  (decomp.) ;  it  forms  a  characteristic 
sodium  salt,  crystallising  in  thin,  flat  needles,  m.  p.  210°  (decomp.  to  a 
black  mass). 

Methylglyoxalineglyoxylic  acid, when  reduced  byaluminium  amalgam 
in  alcoholic  aqueous  sodium  hydroxide  solution,  is  converted  into 
methylglyoxalineglycollic  acid. 

The  anil  of  5(4^)-methylglyoxalineA{5)-aldehyde  crystallises  in  sharp 
needles,  m.  p.  224°  (decomp.  to  blackish-brown  drops). 

b{i)-Methylglyoxaline-^{6)-carhoxylic  acid,  prepared  by  oxidation  of 
methylglyoxalineglycollic  acid  with  concentrated  nitric  acid,  crystallises 
in  long,  thin,  matted  needles,  m.  p.  223°  (decomp.),  and  sublimes  in 
flat  needles  when  heated  above  200°.  At  the  melting  point  carbon 
dioxide  is  eliminated,  and  methylglyoxaline  formed.  The  ammonium 
salt  is  not  stable  ;  the  potassium  salt  has  decomp.  238°.  The  hydro- 
chloride crystallises  in  lustrous  platelets,  m.  p.  230°  (decomp.) ;  the 
phosphotung state  is  obtained  in  small,  thin,  four-sided  plates.  The 
ethyl  ester,  prepared  by  heating  the  potassium  salt  with  ethyl  alcohol 
and  ethyliodide,  crystallises  in  long  rods  with  oblique  ends,  m.  p. 
205 — 206°,  and  is  identical  with  the  product  obtained  synthetically 
from  ethyl  2-thiol-4(5)-methylglyoxaline-5(4)-carboxylate, 
^xx  r.  /NH-CMe 

The  sodium  salt  crystallises  in  long,  slender  needles,  m.  p.  240°; 
the  nitrate  forms  four-sided  plates,  m.  p.  167°  (decomp.);  the  hydro- 
chloride has  m.  p.  183°  (some  decomp.).  The  ester  is  hydrolysed  on 
prolonged  boiling  with  concentrated  hydrochloric  acid  to  5(4)-methyl- 
glyoxaline-4(5)-carboxylic  acid.  E.  F.  A. 

CoDstitution  of  the  Supposed  Pyrazolinecarboxylic  Acid. 
Carl  BOlow  {Ber.,  1912,  46,  528—533.  Compare  Bulow,  this  vol.,  i, 
134). — Polemical.  A  reply  to  Buchner  (this  vol.,  i,  213).  Pyrazoline 
compounds  which  contain  no  carboxyl  group  distil  without  decom- 
position, whereas  Buchner's  compound  very  readily  loses  nitrogen  when 
heated  ;  it  is  not  believed  possible  for  the  carboxyl  group  to  make  this 
difl^erence.  Buchner's  pyrazolidine  from  ethyl  phenylpyrazolinedicarb- 
oxylate  boils  without  decomposition,  whereas  the  known  pyrazolidines 
are  very  unstable.  These  and  other  reasons  are  quoted  against 
assigning  a  pyrazoline  structure  to  Buchner's  compound.       E.  F.  A. 

Hydantoins.  X.  Action  of  Potassium  Thiocyanate  on 
Pyrrolidonecarboxylic  Acid.  2 -Thiohydantoin-4- propionic 
Acid.  Treat  B.  Johnson  and  Herbert  H.  Guest  (Amer.  Chem.  J., 
1912,  47,   242— 251).— Johnson  and   Nicolet  (this  vol.,   i,  63)  have 
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shown  that  by  the  action  of  potassium  thiocyanate  on  either  glycine  or 
acetylglycine  in  presence  of  acetic  anhydride,  the  same  2-thio-3-acetyl- 
hydantoin  is  produced,  and  Johnson  (/.  Biol.  Ghem.,  1912,  11,  97) 
has  found  that,  under  similar  conditions,  alanine  and  acetylalanine 
both  yield  the  same  2-thio-3-acetyl-4-methylhydantoin.  A  study  has 
now  been  made  of  the  behaviour  of  potassium  thiocyanate  towards 
pyrrolidonecarboxylic  acid  in  presence  of  acetic  anhydride,  and  it  has 
been  found  that  the  corresponding  cyclic  thiohydantoin  is  produced. 
The  thiohydantoin  of  pyrrolidonecarhoxylic  acid, 

CH,-CH-0O 

m.  p.  206°  (decomp.),  forms  long,  prismatic  crystals,  and  is  hydrolysed 
by   dilute    hydrochloric    acid    with    production    of    2-thiohydantoin-i- 
propionic  acid  (thiohydantoin  of  glutamic  acid), 
NIT'PO 

m.  p.    122°,  which  crystallises  in  rhombic  plates.     The  latter  thio- 
hydantoin is  readily  desulphurised  by  chloroacetic  acid  with  formation 
of  hydantoin-4-propionic  acid  (hydantoin  of  glutamic  acid), 
NH-CO. 

m.  p.  165°,  which  crystallises  in  hexagonal,  tabular  prisms ;  this  com- 
pound is  also  produced,  but  in  smaller  yield,  by  the  action  of  chloro- 
acetic acid  on  pyrrolidonecarboxylic  acid  thiohydantoin. 

Attempts  were  made  to  synthesise  2-thiohydantoin-4-propionic  acid 
by  the  action  of  potassium  thiocyanate  on  glutamic  acid  dissolved  in 
water,  alcohol,  or  acetic  anhydride,  but  without  success.  E.  G. 

Theory  of  the  Indigo  Vat.  Arthur  Binz  and  Kurt  Schadel 
(Ber.,  1912,  45,  586—597.  Compare  Abstr.,  1911,  i,  497).— The 
authors  summarise  the  results  of  previous  work  in  support  of  the 
view  that  in  the  formation  of  the  indigo-vat,  the  indigotin  is  not 
directly  reduced  to  indigo-white,  but  first  combines  with  one  or  two 
molecules  of  sodium  hydroxide  (or  other  alkali  hydroxide)  to  form  an 
additive  compound  (compare  Abstr.,  1906,  i,  749),  from  which  oxygen 
is  then  removed  by  the  reducing  agent  (for  example,  zinc)  employed  in 
the  preparation  of  the  vat : 

C^gHioOgNg  +  NaOH  =  C.^HioOgNg.NaOH 

•  CioHioOaNgjNaOH  +  Zn  =  Ci6Hi,02N2Na  +  ZnO. 

If  this  interpretation  is  correct,  the  velocity  of  vat  formation  should 
be  increased  by  replacing  the  free  indigotin  by  the  above-mentioned 
additive  compound,  and  this  is  found  to  be  the  case.  Zinc,  iron,  and 
magnesium  react  much  more  rapidly  on  the  additive  compound  with 
sodium  hydroxide  than  on  indigotin  in  the  presence  of  the  same  amount 
of  free  alkali. 

Bromoindigotin  and  dibromoindigotin  react  with  sodium  ethoxide  in 
alcoholic  solution,  yielding  the  compounds,  C^oK^gO^^ J^rf'^a.OIl  and 
CjgHg02N2Br2,NaOH,  which  are  decomposed  by  washing  with  alcohol 
more  readily   than   the  corresponding   compound  of    indigotin.     The 
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alkali  derivatives  of  the  tetrahalogenoindigotins,  on  the  other  hand,  are 
very  stable. 

With  respect  to  the  fixation  of  indigotin  in  the  fibre,  the  authors 
consider  that  the  first  stage  consists  in  the  chemical  union  of  the 
fibre  with  the  indigo-white,  and  that  this  union  remains  intact  during 
the  subsequent  oxidation.  It  is  very  improbable  that  a  colloidal 
complex  with  the  fibre  is  first  produced,  since  it  is  found  that  colloidal 
indigotin  cannot  be  fixed  on  the  fibre.  F.  B. 

Bromo-  and  Methoxy-derivatives  of  Indigotin.  Paul  Fried- 
lander,  S.  Bruckner,  and  G.  Deutsch  (Annalen,  1912,  388,  23 — 49). 
— Dibromo-  and  dimethoxy-indigotins  containing  the  substituents  in 
positions  4  :  4',  5  :  5',  7  :  7',  and  6  :  6'  have  been  synthesised  from  the 
corresponding  o-nitrobenzaldehydes  or  anthranilic  acids  with  the 
object  of  ascertaining  the  influence  of  the  substituents  on  the  colours 
of  the  dyes.  The  colours  of  the  first  three  dyes,  in  solution  or  on  the 
fibre,  do  not  markedly  differ  from  that  of  indigotin  itself  ;  6  :  6'-di- 
chloro-,  6  :  6'-dibromo-,  and  6  :  6'-dimethoxy-indigotin,  however,  exhibit 
a  very  different,  reddish-violet  shade. 

Q-Bromo-2-nitrotoluene,  m.  p.  38°,  obtained  from  2-nitro-o-toluidine 
by  the  Gattermann  method  in  the  cold,  is  reduced  by  tin,  stannous 
chloride,  and  hydrochloric  acid  to  Q-bromo-o-toluidine,  a  yellow  oil,  the 
acetyl  derivative,  m.  p.  163°,  of  which  is  oxidised  to  bromoacetyl- 
anthranilic  acid,  NHAc'CgH3Br'C02H,  m.  p.  224°,  by  potassium  per- 
manganate at  80°  in  the  presence  of  magnesium  sulphate.  This  acid  is 
converted  by  boiling  sulphuric  acid  (1:1)  into  m-bromoaniliue  {acetyl 
derivative,  m.  p.  84°),  but  when  hydrolysed  by  10%  sodium  hydroxide 
yields  Q-bromoanthrayiilic  acid,  m.  p.  136°.  The  latter  is  boiled  with 
an  excess  of  chloroacetic  acid  in  aqueous  sodium  carbonate,  and  the 
resulting  3-bromophenylglycine-2-carboxylic  acid  is  converted  in  the 
usual  manner  into  4  :  i'-dibromoindigotin,  which  crystallises  from 
chloroform  in  blue  needles  with  a  copper  lustre,  exhibits  pronounced 
dichroism  in  solution,  and  yields  a  normal  vat  with  alkaline 
hyposulphite. 

5  :  5'-Dibromoindigotin  has  already  been  prepared  by  Baeyer  (Ber., 
1879,  12,  1315).  It  is  obtained  by  the  direct  bromination  of  indigotin 
in  anhydrous  solvents,  and  can  also  be  produced  from  5-bromo- 
anthranilic  acid.  ^Bromophenylylycine-l-carboxylic  acid  has  m.  p. 
227—228°  (decomp.). 

6  : 6'-Dibromoiudigotin,  a  constituent  of  the  antique  purple  dye 
obtained  from  Murex  brandaris  (Abstr.,  1909,  ii,  262),  has  been 
prepared  by  Sachs  from  jt?-bromo-o-nitrobenzaldehyde  (Abstr,,  1904, 
i,  593).  The  authors  prepare  it  in  larger  quantity  from  the  bromo- 
anthranilic  acid  {a/)etyl  derivative,  m.  p.  217°).  b-Bromophenylglycine- 
2-carboxylic  acid,  m.  p.  about  236°,  is  a  yellow,  crystalline  powder,  and 
yields  ^-bromoacetylindoxyl,  m.  p.  118*5°,  by  boiling  with  acetic 
anhydride  and  sodium  acetate.  Attempts  to  prepare  7 : 7'  dibromo- 
indigotin  from  the  bromoanthranilic  acid  have  been  unsuccessful.  It 
has  been  obtained  in  very  small  yield  by  an  application  of  Bauer's 
isatin  synthesis  (Abstr.,  1907,  i,  603).    o-Bromo-oxanilide,  m.  p.  205°,  is 
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boiled  with  phosphorus  pentachloride  in  toluene,  and  the  resulting  di-o- 

r       y      7.    .       ,7     .7       CCKN-C.H.Br  ,,^„ 

bromofhenyCoxaliminochloride^     ri/^i'vr  r^  tt  t»  '     "™-    P*     H^  >     yellow 

COLrJ  'Cgri^jSr 

needles,  is  heated  at  100°  with  100%  sulphuric  acid,  whereby  1-hromo- 

isatin,     C^HgBr^C^p^J^CO,    m.    p.   192°     reddish-yellow   needles,    is 

obtained.  7-Bromoisatin  responds  to  the  indophenin  test,  and  by  warm- 
ing in  benzene  with  phosphorus  pentachloride  ai)d  subsequently  treat- 
ing the  solution  with  hydrogen  sulphide,  yields  7  : 1'-dibromoindigotin, 
which  crystallises  in  needles  with  a  copper  lustre. 

Indoxyl  condenses  with  5 :  7-dibromoisatin  chloride  in  benzene  to 
form  5 : 1-dibromoindigoiin,  blue  needles,  and  with  5  :  7-dibromoisatin 
in  acetic  acid  to  yield  red  needles  of  dibromoindirubin,  . 

2-Amino-Q-methoxybenzonitrile,  m.  p.  141°,  colourless  needles,  obtained 
by  the  reduction  of  2-nitro-6-methoxybenzonitrile  by  tin,  stannous 
chloride,  and  hydrochloric  acid,  forms  an  acetyl  derivative,  m.  p.  176°, 
and  is  not  hydrolysed  by  acids  or  alkalis,  dilute  or  concentrated,  hot 
or  cold,  but  is  slowly  attacked  by  very  concentrated  sodium  hydroxide 
at  160 — 170°,  yielding  2-amino-6-'methoxybenzamide,  m.  p.  150°.  This 
substance,  unlike  the  nitrile,  reacts  readily  with  chloroacetic  acid  in 
boiling,  concentrated  sodium  carbonate,  yielding  3-methoxyphenyl- 
glycine-2-carboxyla'mide,  NH2'CO*CgH3(OMe)*NH*CH2'C02H,  m.  p. 
208°  (decomp.),  yellow  crystals,  from  which  sodium  hydroxide  at 
170 — 190°  or  boiling  acetic  anhydride  and  sodium  acetate  (and 
atmospheric  oxygen)  produce  4 :  ^'-dimethoxyindigotin^  needles  with  a 
copper  lustre. 

b  •.b'-Dimethoxyindigotin,  blue  needles  with  a  copper  lustre,  is 
obtained  from  2-nitro  5-methoxybenzaldehyde,  acetone,  and  dilute 
sodium  hydroxide  in  the  usual  manner. 

2-Acetylamino-jo-cresol  and  methyl  sulphate  in  alkaline  solution  yield 
the  methyl  ether,  OMe-O^HgMe'NHAc,  m.  p.  95°  (the  corresponding  ethyl 
ether  has  m.  p.  126°).  These  ethers  are  oxidised  to  the  corresponding 
acids  by  boiling  aqueous  potassium  permanganate  and  magnesium 
sulphate,  i-Methoxyacetylanthranilic  acid,  m.  p.  199°  (decomp.),  and 
i-ethoxyacetylanthranilic  acidf  m.  p.  182 — 183°,  yield  by  hydrolysis  with 
dilute  sulphuric  acid  (1  :  1)  A:-methoxyanthranilic  acid,  m.  p.  166° 
(decomp.)  {methyl  ester,  m.  p.  75°),  and  ^-ethoxyanthranilic  acid, 
m.  p.  174°  respectively.  These  acids  react  with  chloroacetic  acid  in 
boiling  10%  sodium  hydroxide,  the  products  yielding,  after  acidifica- 
tion, b~methoxypheny/glycine-2-carboxylic  acid, 

C02H-C6H3(OMe)-NH-CH2-C02H, 
m.  p.  159 — 161°  (decomp.),   brown,  microscopic  needles,  and  5-ethoxy- 
phenylglycine-2-Garboxylic    acid,    m.    p.    166 — 167°,    red,    microscopic 
needles   respectively,    from    which    the    6  : 6'-dialkyloxyindigotins   are 
obtained  in  the  usual  manner. 

7  :  T-Dimethoxyindigotin,  needles  with  a  copper  lustre,  is  prepared 
from  the  nitromethoxybenzaldehyde,  acetone,  and  sodium  hydroxide. 

C.  S. 
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Action  of  Thioaoetio  Acid  on  Cyanoguanidine  (Synthesis  of 
Thioliminoniethyltriazine).  Adriano  Ostrogovich  {Atti  R.  Accad 
Liiicei,  1912,  [v],  21,  i,  213—217.  Compare  Abstr.,  1911,  i,  1036).— 
When  cyanoguanidine  is  heated  with  an  ethereal  solution  of  thio- 
acetic  acid  for  about  two  hours  until  the  evolution  of  hydrogen 
sulphide  cea,seB, ^6-thtol-2-imino-i-methyl-\  :  3  :5triazine,  C^H^N^S,  is 
precipitated.  A  further  portion  can  be  obtained  from  the  solution,  so 
that  the  total  yield  is  93%.  The  pure  substance  forms  small,  colourless 
crystals,  which    decompose    without    melting ;    for    it    the    formula : 

N'^p/cTT\.jTo^CINH,  or  the  tautomeric  thionic  form,  is  suggested. 

The  compound  is  soluble  in  acids,  in  alkali  hydroxides,  and  in  ammonia. 

R.  Y.  S. 

Researches  on  Purines.  V.  2-Oxy-l-methylpurine.  Carl  0. 
Johns  {J.  Biol.  C/iein.,  1912,  11,  73 — 79). — Five  of  the  six  isomerides 
of  2-oxymethylpurine  have  been  already  described.  The  sixth,  2-oxy- 
1-methylpurine,  can  be  obtained  from  5 :  6-diamino-3-methyldihydro- 
2-pyrimidone.  The  potassium  salt  of  nitrocytosine  (5-nitro-6-amino- 
dihydro-2-pyrimidone)  is  methylated  by  methyl  iodide,  and  the  product  is 
found  to  be  5-nitro-6-amino-3-methyldihydrO'2-pyrimidone,  crystallising 
in  slender  prisms,  m.  p.  274°  (decomp.).  When  this  is  reduced  with 
freshly  precipitated  ferrous  hydroxide,  it  gives  a  good  yield  of 
5  :  6-diam{no-3-'methyldihydro-2-pyrimidone,  which  in  turn  reacts  with 
formic  acid  to  give  a  fminyl  derivative,  the  potassium  salt  of  which 
when  heated  lost  water  and  so  formed  the  potassium  salt  of  2-oxy- 
1-methylpurine.  This  purine  crystallises  in  flat  prisms  containing 
2H2O ;  decomp.  280°.  They  effloresce  in  the  air  and  become  anhydrous 
over  sulphuric  acid.  An  aqueous  solution  gives  sparingly  soluble 
precipitates  with  platinum  chloride  and  picric  acid.  The  picrate 
has  m.  p.  214°  (decomp.).  W.  D.  H. 

A  Purine-Hexose  Compound.  John  A.  Mandel  and  Edward 
K.  Dunham  {J.  Biol.  Chem.,  1912,  11,  85 — 86). — A  preliminary  note 
on  a  compound  of  adenine  and  hexose  separated  from  an  extract 
of  yeast.  It  forms  sheaves  of  delicate  acicular  crystals,  and  melts  at 
206°.  Analysis  shows  close  agreement  with  the  figures  calculated 
from  the  formula  CjjHj^OgNg.  A  phenylosazone  obtained  from  it 
yielded  15*3%  nitrogen.     The  hexose  has  not  yet  been  identified. 

W.  D.  H. 

Existence  of  Complexes  between  Purine  Substances  and 
Sodium  Salicylate.  Giovanni  Pellini  and  Mario  Amadori  (Atti 
R.  Accad.  Lincei.,  1912,  [v],  21,  i,  290—295.  Compare  Abstr.,  1910, 
i,  525). — By  measurements  of  the  depression  of  the  freezing  point  of 
aqueous  solutions  of  sodium  salicylate  to  which  caffeine  and  theo- 
bromine, respectively,  are  added,  the  authors  establish  the  existence  of 
complexes  similar  to  those  formerly  described.  The  tendency  to  their 
formation  is  more  marked  than  in  the  case  of  sodium  benzoate,  and  it 
is  greater  for  caffeine  than  for  theobromine. 

Measurements  of    the   solubility   in   water   at    25°  and   at  40°  of 
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pharmaceutical  "  sodium  salicylate  and  caffeine  "  show  that  the  product 
is  not  a  mixture,  as  in  the  case  of  **  sodium  benzoate  and  caffeine," 
but  on  this  point  further  experiments  are  needed.  R.  V.  S. 

Xanthine  Derivatives  from  Uric  Acid.  IV.  Preparation  of 
Xanthine  and  Hypoxanthine.  Ernst  E.  Sundwik  {Zeitsch. 
physiol  Ghem.,  1912,  76,  486—488.  Compare  Abstr.,  1911,  i,  684).— 
Xanthine  is  formed  to  the  extent  of  30 — 33%  when  uric  acid  is 
heated  at  200°  with  oxalic  acid  in  presence  of  much  glycerol. 

Xanthine  is  converted  into  hypoxanthine  by  dissolving  in  excess  of 
sodium  hydroxide  and  shaking  with  chloroform  at  60 — 70°  during  two 
hours.  E.  F.  A. 

Azoxy  compounds.  Angelo  Angeli  and  Bruno  Yalori  {Atti 
R.  Accad.  Lincei,  1912,  [v],  21,  i,  155 — 165.  Compare  Angeli  and 
Alessandri,  Abstr.,  1911,  i,  1045). — In  the  present  paper  two  more 
pairs  of  isomeric  azoxy-compounds  are  described,  namely,  a-  and 
j8-p-bromoazoxybenzene  and  a-  and  /3-4-bromo-4'-nitroazoxybenzene. 

When  azoxy  benzene  is  treated  with  bromine  without  a  solvent, 
a-;?-bromoazoxybenzene,  C^2^9^^2-^''j  ^^  obtained  ;  it  forms  straw- 
yellow  crystals,  m.  p.  73°  (previously  given  as  75°).  Oxidation  of 
^-bromoazobenzene  with  hydrogen  peroxide  in  glacial  acetic  acid 
solution,  the  mixture  being  kept  at  40 — 50°  for  some  days,  yields 
a-jo-bromoazoxy benzene,  m.  p.  73°,  identical  with  that  above  described, 
and,  in  addition,  P-^-hromoazoxyhenzene,  which  forms  yellow  crystals, 
m.  p.  92°.  It  is  not  possible  to  convert  the  two />-bromoazoxy benzenes 
into  each  other  directly,  and  therefore  they  do  not  resemble  the 
stereoisomeric  azoxy-compounds  of  Reissert  (Abstr.,  1909,  i,  435),  but 
both  the  isomerides  now  described  yield  />-bromoazobenzene  again  on 
reduction  with  aluminium  amalgam.  a-jo-Bromoazoxybenzene  is  not 
acted  on  by  bromine,  but  /8-^-bromoazoxy benzene  when  treated  with 
bromine  yields  4  :  4'-dibromoazoxy benzene.  The  constitutions  of  the 
two  substances  may  be  derived  from  this  fact,  because  it  is  probable  (in 
view  of  the  formation  of  the  bromo-derivatives  about  to  be  described, 
and  of  others  already  known)  that  a  bromine  atom  attaches  itself  in 
the  para-position  in  the  nucleus  in  every  NPhI  group.  The  authors 
therefore  ascribe  to  a-p-bromoazoxybenzene  the  formula 

Ph-NOIN-CgH^Br, 
whilst  /8-jo-bromoazoxybenzene  is  NPhlNO'CgH^Br. 

When  bromine  is  added  to  p-nitroazobenzene  in  the  presence  of 
traces  of  iodine,  A:-hromo-^' -nitroazohenz&m^  CjjHgO.^NgBr,  is  obtained  ; 
it  forms  dark  red  crystals,  m.  p.  203°.  The  bromination  cannot  be 
effected  in  glacial  acetic  acid  even  in  sunlight.  The  action  of  nitric 
acid  (D  1-45)  on  jo-bromoazobenzene  yields  the  same  4-bromo-4'- 
nitroazobenzene. 

When  a-jo-bromoazoxybenzene  is  greatly  warmed  with  nitric  acid 
(D  1-45)  a  compound,  Ci2Hg03N3Br,  m.  p.  99°,  is  obtained  ;  in  this 
substance  the  bromine  and  the  nitro-group  are  probably  attached  to 
the  same  benzene  nucleus.  Treatment  of  a-jo-bromoazoxy benzene  with 
concentrated  sulphuric  acid  for  an  hour  on  the  water-bath  leads  to  the 
production  of  jo-bromoazobenzene  and  4-bromo-4'-hydroxyazobenzene. 


i.    822  ABSTRACTS   OF   CHEMICAL   PAPERS. 

The  addition  of  bromine  to  jo-bromoazobenzene  yields  4 :  i'-dibromo- 
azobenzene,  C^gHgN^Brg,  which  forms  dark  orange-yellow  cryst  Is, 
m.  p.  204°.  If  this  Rubstance  is  kept  at  100°  for  twelve  hours  with 
hydrogen  peroxide,  4  :  4'-dibroinoazoxybenzene  is  obtained,  identical 
with  that  prepared  by  brominating  )8-;o-bromoazoxybenzene. 

a-i-Bromo-i'-nitroazoxyb'inzene,  C^H^Br'NOIN'OgH^'NOg,  m.  p. 
194°,  is  obtained  by  keeping  4-bromo-4'-nitroazobenzene  in  glacial 
acetic  acid  solution  with  hydrogen  peroxide  at  100°  for  a  day. 
pi-Bromoi'-nitroazoxybenzene,  CgH^Br'NINO'CgH^'NOg,  is  formed 
by  treating  /S-;?-nitroazoxy  benzene,  NPhlNO'OgH^'NUg  (compare 
Angelo  and  Alessandri,  loc.  cit.)^  with  bromine  in  the  presence  of  iodine 
in  the  warm ;  it  crystallises  in  minute,  pale  yellow  prisms,  m.  p.  203°. 
Nitric  acid  (D  1'45)  reacts  with  /3-jo-bromoazoxybenzene,  yielding 
o-4-bromo-4'-nitroazoxy benzene,  identical  with  that  above  described. 

R.  V.  S. 

Scission  of  Azo  dyes  by  Halogens.  Maximilian  P.  Schmidt 
(/.  pr.  Chem.,  1912,  [ii],  85,  235— 240).— ;?-Hydroxyazobenzene  is 
converted  by  the  action  of  chlorine  or  hypochlorous  acid  in  aqueous 
solution  into  benzenediazonium  chloride  and  2:4: 6-trichlorophenol, 
and  by  bromine  into  benzenediazonium  bromide  and  2:4: 6-tri- 
bromophenol. 

Sodium  diazobenzenesulphonate  when  subjected  to  the  same  treat- 
ment also  yields  benzenediazonium  salts  (compare  Fischer,  Abstr., 
1878,  302),  and  a  similar  decomposition  has  been  observed  in  the 
case  of  a  large  number  of  azo-dyes. 

With  respect  to  the  mechanism  of  the  reaction,  it  is  imagined  that 
an  additive  compound  with  the  halogen  is  first  produced,  which  then 
undergoes  decomposition  as  shown  in  the  following  scheme  : 

R-N  R-N-Cl  R-N-Cl 

II     -^  I  _^        Ijl         +   HO-R'-CI. 

OH-R'-N  OH-R'-N-Cl  N 

F.  B. 

Aromatic  Substances  Containing  Multivalent  Iodine.  Luigi 
Mascarelli  and  B.  Toschi  {Aui  R.  Accad.  Lincei,  1912,  [v],  21, 
i,  145 — 151.  Compare  Mascarelli  and  Cerasoli,  Abstr.,  1910,  i,  725; 
Mascarelli,  Toschi,  and  Zambonini,  ibid.,  831). — Attempts  to  prepare 
six-membered  rings  containing  iodine  have  not  been  successful.  Only 
in  one  case,  namely,  from  the  tetrazo-compound  from  2  : 2'-diamino- 
4  :  4'-tetramethyldiaminodiphenylmethane,  was  a  small  quantity^of  a 
yellow  powder  obtained,  which  had  m.  p.  220 — 225°,  and  showed  the 
properties  of  an  iodonium  base.  In  the  present  paper  some  endo- 
bisazo-derivatives  (compare  Duval,  Abstr.,  1910,  i,  703,  781)  are 
described,  which  were  obtained  during  the  course  of  the  work. 

When  2  :  2'-diamino-4  :  4'-dichlorodiphenylmethane  is  treated  with 
nitrous  acid,  the  tetrazo-compound  is  obtained.  This  reacts  with 
potassium  iodide,  yielding  4  :  4'-dichloro-2  :  2'-di-iododiphenylmethane 
and  a  substance,  CigHgN^Clg,  which  crystallises  in  golden-yellow 
scales  decomposing  at  260 — 265°.     To  it  is  assigned  the  constitution 
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C  H  CI  C  H  CI 

of  pip'-dichloroendobisazodiphenylinethane,    I  ^    ^     ^^<C^^    ^     •     '^^i& 

compound  when  treated  with  sulphuric  acid  yields  a  crystalline 
substance  (not  analysed)  which  decomposes  at  249 — 252°.  Its  alcoholic 
solution  gives  an  intense  green  coloration  with  ferric  chloride,  and  to 

it  the  constitution  of   4  :  ^'-dichloro-2-hydroxy6ndoazodiphenylmefhane 

n  XT  ni 
0H-C6H3C1-CH<  I  ^    ^    ,  is  ascribed. 

2 

4  :  4:'-Dichloro-2  :  2' -di-iododiphenylmethane  tetrachloride, 
IClg-CeHgCl-CHg-CeHgCMClg, 
is  obtained  in  yellow  crystals,  m.  p.  about  102°  (evolving  chlorine), 
when  chlorine  is  passed  through  a  chloroform  solution  of  4  :  4'-di- 
chloro-2  : 2'-di-iododiphenylmethane.  It  is  a  very  stable  substance,  and 
does  not  form  iodoso-  and  iodoxy-derivatives  when  treated  with  the 
reagents  which  usually  effect  that  change,  and  it  was  also  impossible 
to  obtain  the  di-iodoxy-derivative  by  oxidation  with  chlorine  or  with 
Caro's  acid.  R.  V.  S. 

Azo  -dyes  from  Substituted  Pyrroles.  Hans  Fischer  and  E. 
Bartholomaus  (Zeiisch.  physiol.  Chem.,  1912,  76,  478 — 485). — In  view 
of  their  importance  for  recognising  and  characterising  blood  and  bile 
pigments,  the  azo-dyes  from  a  number  of  substituted  pyrroles  have 
been  prepared  by  interaction  with  diazobenzenesulphonic  acid. 
Monoazo-compounds  were  obtained  in  all  cases. 

The  compound,  SOgH-CgH^-Ng-C^NHMeg-COMe,  from  2  : 4-dimethyl- 
3 -acetyl pyrrole  crystallises  in  long,  lustrous,  red  needles. 

The  compound,  CigH^^OgNgS,  from  ethyl  2 : 5-dimethylpyrrole-3- 
carboxylate  crystallises  in  long,  greenish-olive,  rhombic  needles. 

The  compound,  CjgHjgOgNgS,  from  2  :  5-dimethylpyrrole-3-carboxylic 
acid  separates  in  yellowish-brown  needles. 

A  The  compound,  Q^^^fi^^,  from  2  :  5-dimethyl pyrrole  is  obtained 
in  tiny,  microscopic,  orange  needles.  The  corresponding  dye  from 
2  : 4-dimethylpyrrole  crystallises  in  yellowish-brown  needles. 

Haemopyrrole  picrate  has  m.  p.  125°  (corr.);  it  does  not  readily 
condense  with  diazobenzenesulphonic  acid.  The  free  haemopyrrole 
couples  very  readily,  however,  forming  orange-yellow  needles  of  the 
compound,  Cj^Hji^-OgNgS ;  it  dissolves  in  concentrated  sulphuric  acid 
with  a  greenish-yellow  coloration,  and  is  totally  different  from  the 
azo-dye  obtained  from  2  :  4-dimethyl-3-ethylpyrrole.  E.  F.  A. 

Losses  in  the  Isolation  of  the  Monoamino-acids  [from 
Proteins]  by  the  Ester  Method.  II.  Emil  Abderhalden  and 
Arthur  Weil  (Zeitach.  physiol.  Chem.,  1912,  77,  59 — 74.  Compare 
Abstr.,  1911,  i,  1049). — The  pure  amino-acids  either  singly  or  mixed 
were  esterified,  distilled,  and  hydrolysed,  tlie  amount  recovered  and  the 
losses  at  each  stage  of  the  operation  being  determined.  In  this  way 
the  proportion  recovered  was  from  glycine  62*5%,  from  ci-alanino  70%, 
and  dl-\eucine  80%.  From  a  mixture  of  all  five  amino-acids  there  was 
obtained  50%  of  the  glycine,  57%  of  the  alanine,  66%  of  the  leucine, 
58%  of  the  glutamic  acid,  and  40%  of  the  ^aspartic  acid.     <i- Valine  is 
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recovered  to  the  extent  of  68%,  /-phenylalaDine  only  to  the  extent  of 
54%.     In  presence  of  protein  the  yields  are  still  less. 

It  is  considered  that  if  these  losses  by  the  isolation  of  the  monoamino- 
acids  are  taken  into  account,  the  proteins  are  almost  entirely  composed 
of  the  already  known  constituents.  E.  F.  A. 

Introduction  of  Iodine  into  Protein  Derivatives.  Hermann 
Pauly  {Zeitsch.  physioL  Chem.,  1912,  76,  291— 292).— Basic 
nitrogenous  substances  exposed  to  the  action  of  excess  of  iodine  form 
brown  periodides,  in  which  the  iodine  is  only  loosely  attached.  lodo- 
protein  compounds  must  be  colourless,  and  retain  their  iodine  after 
treatment  for  a  short  time  with  sulphurous  acid.  The  iodotryptophan 
described  by  Neuberg  (Abstr.,  1907,  i,  955)  is  considered  to  be  a 
periodide  ;  it  is  not  possible  to  introduce  iodine  into  tryptophan  or 
monobenzoyltryptophan.  E.  F.  A. 

Estimation  of  Amino-groups  in  the  Oxyproteic  Acids  of 
Normal  Urines.  J6zef  Browinski  and  Stephane  Dabrowski  {Bull. 
Acad.  Set.  Cracow,  1911,  A,  587 — 595  ;  Zeitsch.  j^hysiol.  Chem.,  1912, 
77,  92 — 106). — Determinations  have  been  made  of  the  ammonia  and 
amino-nitrogen  in  the  oxyproteic  acids  both  before  and  after  hydrolysis, 
using  Sorensen's  method  of  titration  with  formaldehyde. 

Urochrome  and  a?^ooxyproteic  acid  before  hydrolysis  contain  about 
2*7%  of  ammonia  nitrogen  and  2*4%,  and  6  4%  respectively  of  amino- 
nitrogen.  aw^'Oxyproteic  and  oxyproteic  acids,  which  are  not  pre- 
cipitated by  basic  lead  acetate,  contain  no  ammonia,  but  11*2% 
and  38 '8%  respectively  of  amino-nitrogen.  It  is  believed  that  the 
last  two  acids  constitute  the  greater  proportion  of  the  oxyproteic 
acids  of  urine. 

Hydrolysis  with  boiling  hydrochloric  acid  leads  to  the  formation  of 
melanins  and  secondary  products  ;  hydrofluoric  acid  can  be  used  to 
effect  hydrolysis  at  the  temperature  of  a  boiling  water-bath,  and  with 
it  a  much  larger  proportion  of  amino-acid  nitrogen  is  obtained. 

Melanin  is  formed  from  urochrome  when  hydrolysis  with  hydrofluoric 
acid  is  prolonged,  but  not  from  any  other  of  the  oxyproteic  acids. 
Tiiis  is  taken  to  indicate  that  the  oxyproteic  acids  are  not  to  be 
regarded  as  the  mother  substances  of  the  urinary  pigment. 

The  proportions  of  ammonia  and  amino-nitrogen  given  by  the  four 
acids  when  decomposed  with  hydrofluoric  acid  for  twenty-four  hours 
are  as  follows:  urochrome,  NH^  8*7%,  NHg  26'4%;  a/Zooxyproteic  acid, 
NH3  4-2%,  NHg  76-9%,  an^ioxyproteic  acid,  NHg  3-2%,  NHg  33-9% ; 
oxyproteic  acid,  NHg  8*3%,  NHg  80-5%.  E.  F.  A. 

HsBmoglobin.  Eugen  Letsche  {Zeitsch.  physiol.  Chem.,  1912, 
76,  243—257.  Compare  Abstr.,  1910,  i,  599).— The  absorption 
number  {A)  of  haemoglobin  solutions,  that  is,  the  ratio  of  concentra- 
tion (c)  to  the  extinction  coeflicient  (e),  should  be  a  constant  independent 
of  the  apparatus  used  and  the  observer,  if  the  method  is  to  be  used  to 
measure  the  concentration  of  bajmoglobin  solutions.  Measurements 
made  to  test  this  indicate  the  value  2'081  x  10"^  for  A,  in  agreement 
with  Hiifner's  original  determinations,   but  differing  from  the  value 
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rSTxlO"^  determined  by  Butterfield,  and  previously  used  by  the 
writer  (Abstr.,  1910,  i,  599),  whose  values  must  be  corrected 
accordingly.  The  amount  of  carbon  monoxide  fixed  per  gram  of 
haemoglobin  is  1"36  c.c,  which  is  in  excellent  agreement  with  the 
value  1*34  determined  by  HUfner  and  by  Butterfield.  E.  F.  A. 

The  Behaviour  of  Carbon  Monoxide  Blood  to  Certain  Pre- 
cipitating Agents.  Kurt  Gestewitz  (Zeitsch.  exp.  Path.  T/ier.,  1911, 
Reprint  15  pp.). — Vegetable  agglutinins,  such  as  ricin  and  phasin, 
precipitate  from  carbon  monoxide  blood,  the  carboxyhsemoglobin  in  the 
corpuscles  ;  zinc  and  copper  salts  precipitate  it  free  from  the  corpuscles. 
The  copper  precipitate  (produced  by  adding  1%  copper  sulphate  solu- 
tion) in  normal  blood  is  brown  in  colour,  in  carbon  monoxide  blood 
red,  which  is  quite  characteristic  to  the  eye ;  no  spectroscopic 
investigation  is  necessary.  The  colour  difference  with  zinc  salts  is 
not  so  striking.  The  zinc  carboxyhsemoglobin  can  be  readily  dried,  and 
then  remains  undecomposed  for  weeks.  W.  D.  H. 

The  Cleavage  of  Nucleic  Acid  by  Organ  Enzymes.  Alfred 
ScHiTTENHELM  and  Karl  Wiener  {Zeitsch.  physiol.  Ghem.,  1912,  77, 
77 — 85). — The  experiments  confirm  on  the  whole  the  results  of  Levene 
and  Medigreceanu,  and  relate  to  the  enzymes  concerned  in  nucleic 
acid  cleavage  in  various  tissue  extracts;  the  products  of  cleavage 
inhibit  the  activity  of  the  enzymes  concerned.  W.  D.  H. 

Yeast  Nucleic  Acids.  V.  Structure  of  Pyrimidine 
Nucleosides.  Phcebus  A.  Levene  and  Frederick  B.  La  Forge 
{Ber.,  1912,  45,  608—620.  Compare  Levene  and  Jacobs,  Abstr.,  1911, 
i,  96,  510). — The  pyrimidine  complexes  in  nucleic  acid  are  very  resistant 
towards  the  hydrolytic  action  of  dilute  mineral  acids.  When  distilled 
with  hydrochloric  acid  (D  1-06)  for  thirty-six  hours,  furfuraldehyde 
is  liberated  slowly,  corresponding  in  amount  with  equimolecular  propor- 
tions of  ribose  and  base  in  the  complex.  When  hydrolysed  by  hydro 
bromic  acid  in  presence  of  bromine,  cytidine  is  converted  into  5-bromo- 
uracil  and  cZ-ribonic  acid.  Uridine  or  cytidine  when  treated  with 
bromine  in  aqueous  solution  yields  a  solution  which  reduces  Fehling's 
solution  and  forms  a  crystalline  precipitate  when  heated  with  phenyl- 
hydrazine  ;  this  behaviour  indicates  that  the  double  bond  has  remained 
intact. 

When  uridine  is  evaporated  with  concentrated  nitric  acid,  an 
anhydride  of  two  molecules  of  nitrouridinecar  boxy  lie  acid  is  obtained, 
which  is  ^readily  converted  into  its  ethyl  or  butyl  esters,  and  when 
hydrolysed  gives  nitrouracil. 

Alkyl  derivatives  of  uridine  or  cytidine  could  not  be  obtained. 

Both  compounds  are  fairly  easily  reduced  to  dihydro-compounds, 
which  are  very  easily  hydrolysed  by  mineral  acids,  giving  ribose  and 
dihydro-derivatives  of  the  bases.  It  is  assumed  that  the  glucoside 
formation  between  ribose  and  the  base  involves  position  5  in  the 
base,  and  that  the  contiguity  of  this  to  the  double  bond  conditions 
the  resistance  to  hydrolysis. 

KThe  preparation  of  uridine  has  been  simplified  by  conversion  of  the 
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ribose  into  glucoside,  which  prevents  its  precipitation  together  with  the 
base  with  lead  acetate  or  barium  hydroxide. 

Cytidine  is  conveniently  isolated  as  the  sparingly  soluble  nitrate, 
m.  p.  197°.  The  free  base  crystallises  in  long  needles,  which  sinter  at 
220°,  m.  p.  230°  (decomp.),  [af^  +  29-63". 

b- Bromouridine  is  very  similar  to  uridine  ;  it  has  m.  p.  181 — 184°, 
[aK-15-4°. 

iJydroxyuridine  (corresponding  with  5-bromo-4-hydroxydihydro- 
uracil)  has  m.  p.  222 — 223°;  the  phenylhydrazide  forms  long,  citron- 
yellow  needles,  m.  p.  209°. 

The  anhydride  of  nitrouridinecarhoxylic  acid^  ^i8^i«^i7^6' 
crystallises  in  short,  thick  prisms,  decomp.  above  200°  ;  the  silver  salt  is 
amorphous.  The  ethyl  ester  forms  slender  needles,  decomp.  above  200° ; 
the  n-hutyl  ester  sinters  at  185°,  m.  p.  190—192°. 

Diliydrouridine  is  a  colourless  syrup,  [aju  +39  1°.  E.  F.  A. 

Free  Amino-groups  of  the  Simplest  Proteins.  Albrecht 
KossEL  and  Alexander  T.  Cameron  {Zeitsch.  physiol.  Chem.,  1912,  76, 
457 — 463.  Compare  Kossel  and  Kennaway,  Abstr.,  1911,  i,  667). — 
Nitroclupeine,  obtained  by  nitration  of  clupeine,  yields  a  nitroarginine 
on  hydrolysis.  This  nitroarginine  when  treated  with  nitrous  acid  by 
van  Slyke's  process  yields  nitrogen  corresponding  with^the  decomposition 
of  one  amino-gronp.  Since  the  amino-groups  of  guanidine  and  nitro- 
guanidine  are  Bnob  decomposed  by  this  reagent,  the  reactive  amino- 
group  can  only  be  that  of  the  ornithine  residue,  and  the  arginine 
groups  of  clupeine  are  linked  in  the  following  manner  : 

— CO-NH CO NH CH CO NH— 

C3Hg-NH-C(NH)-NH2         03H,;NH-C(NH)-NH2 
In  further  support  of  this  formula  it  is  shown  that  clupeine  behaves 
similarly  to  guanidine  when  nitrated,  it  has  the  same  acid-fixing  power 
as  the  guanidine-groups  in  the  molecule,  and,  lastly,  unchanged  clupeine 
gives  no  nitrogen  by  van  Slyke's  process. 

Cyprinine,  the  protamine  of  carp  sperm,  contains  at  least  30*3%  of 
its  total  nitrogen  in  the  form  of  lysine  ;  23  "6%  of  the  total  nitrogen 
is  set  free  by  nitrous  acid. 

In  sturine  about  6*9%  of  the  total  nitrogen  is  liberated ;  this  roughly 
corresponds  to  the  total  amount  of  lysine  present,  but  this  quantity  is 
not  enough  to  make  up  all  the  acid-fixing  groups  of  sturin. 

E.  F.  A. 

Electrical  Transport  of  Colloids.  Leonor  Michaelis  and  Hein- 
RicH  Davidsoun  {Zeitsch.  physiol.  Chem.,  1912, 76,  385 — 387.  Compare 
Pekelharing  and  Kinger,  Abstr.,  1911,  i,  1051). — A  criticism  of  the 
arrangement  adopted  by  Pekelharing  and  Kinger  in  measuring  the 
electrical  transport  of  pepsin.  It  is  regarded  as  important  that 
the  middle  and  side  vessels  should  have  exactly  the  same  hydrogen  ion 
concentration.  E.  F.  A. 

Compounds  of  Ammo-acids  and  Ammonia.  VII.  Peter 
Bergell  aud  Paul  Boll  {Zeitsch.  physiol.  CViewt.,  1912,  76,  464 — 467). 
— To  establish  whether  the  asymmetric  hydrolysis  of  leucinamide  was 
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brought  about  by  a  special  enzyme  or  by  the  usual  protein-  or  peptide- 
splitting  enzymes,  the  effect  of  the  addition  of  iV^-hydrochloric  acid  to 
the  enzyme  solution  has  been  studied.  The  enzyme  hydrolysing  silk 
peptone  was  but  little  affected,  those  digesting  casein  and  fibrin  were 
only  partly  destroyed,  but  that  acting  on  leucinamide  was  entirely 
killed,  unchanged  optically  inactive  leucinamide  being  recovered. 
Accordingly,  the  last  change  is  attributed  to  a  specific  enzyme. 

E.  F.  A. 

Comparative  Hydrolysis  of  Sucrose  by  Various  Acids  In 
Presence  of  Invertase.  Gabriel  Bertrand,  M.  Rosenblatt,  and 
(Mme.)  M.  Rosenblatt  {Bull,  Soc.  chim.,  1912,  [iv],  11,  176—186. 
Compare  Abstr.,  1898,  ii,  128;  1909,  i,  272  ;Sorensen,  Abstr.,  1910,  i, 
147;  Euler  and  XJgglas,  Abstr.,  1910,  i,  345,  796;  Michaelis  and 
Davidsohn,  Abstr.,  1911,  i,  1051,  1052). — Previous  investigations 
beginning  with  those  of  Kjeldahlin  1881  have  shown  that  the  activity 
of  invertase  and  other  enzymes  is  modified  by  the  presence  of  acids  or 
alkalis,  but  the  conclusions  arrived  at  as  to  the  quantities  of  acids  or 
alkalis  that  are  most  effective  and  as  to  the  general  laws  governing 
these  actions  have  been  very  variable. 

In  the  present  investigation  account  has  been  taken  of  the  alkalinity 
of  the  yeast  extract  and  of  the  sucrose  solutions  employed  and 
disturbing  influences  due  to  these  causes,  and  to  variation  in  the  yeast 
and  the  sucrose  employed  have  been  avoided.  The  results  are  summarised 
and  tabulated  in  the  original.  They  show  that  the  acids,  grouped 
according  to  their  basicity,  arrange  themselves  for  activity  at  optimum 
concentrations,  taking  hydrochloric  acid  as  100,  in  the  same  order  as  for 
their  catalytic  activity  on  sucrose.  Among  the  monobasic  acids, 
trichloroacetic,  dichloroacetic,  and  lactic  acids  are  exceptional  in 
their  behaviour.  The  monobasic  acids  become  more  active  as  catalysts 
in  presence  of  invertase,  and  this  is  also  true,  but  to  a  less  extent, 
for  dibasic  acids,  whilst  for  tribasic  acid  the  inverse  holds.  No 
explanation  can  be  given  at  present  of  the  exceptional  behaviour  of 
the  three  acids  referred  to  already,  or  of  the  great  increase  in  catalytic 
activity  shown  by  aromatic  sulphonic  acids  in  presence  of  invertase. 

T.  A.  H. 

I^Cellulase.      Hans  von  Euler   {Zeitsch.  angew.    Chem.,    1912,   26, 
1^) — 251). — A  brief  account  of  the  work  of  earlier  investigators  on 
^rae  action  of  bacteria  and  fungi  on  cellulose  is  given,  and  the  con- 
clusion   is   drawn  that  the  hydrolysis  of  pure  cellulose  by  enzymes 
derived  from  fungi  or  higher  forms  of  plant  life  has  not  yet    been 
demonstrated. 

It  is  shown  in  the  present  communication  that  cellulose-dextrins, 
1  obtained  by  the  action  of  strong  sulphuric  acid  on  cellulose,  are 
I  converted  under  the  influence  of  an  enzyme  (cellulose- dextrinase) 
occurring  in  the  extract  obtained  by  pressing  Merulius  lacrimana 
into  substances  having  a  greater  reducing  action  on  Fehling  solution  ; 
that  the  change  is  brought  about  by  an  enzyme  is  demonstrated  by 
the  fact  that  very  little  change  takes  place  if  the  extract  is  heated 
before  being  added  to  the  cellulose-dextrin  solution.  W.  H.  G. 
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Synthetic  Action  of  Enzymes.  William  M.  Bayliss  {Proc. 
physiol.  Soc,  1911-12,  xl-xli ;  J.  Physiol.,  43). — Using  glycerol  to 
reduce  the  water  content,  the  synthesis  by  emulsin  of  quinol  and 
dextrose  to  form  arbutin  can  readily  be  observed  in  a  week  or  less. 
A  small  degree  of  synthesis  can  readily  be  detected  polarimetrically. 
This  experiment  lends  itself  well  to  class  work.  W.  D.  H. 

The  Nature  of  Enzyme  Action.  II.  The  Synthetic  Pro- 
perties of  Anti-Bmulsin.  William  M.  Bayliss  {J:  Physiol,  1912, 
43,  455 — 466). — Intraperitoneal  injection  of  emulsin  does  not  give 
rise  to  any  true  anti-enzyme,  although  precipitins  for  the  proteins  con- 
tained in  the  solution  are  produced.  The  inhibitory  action  of  serum 
so  obtained  on  emulsin  is  no  greater  than  that  of  normal  serum,  and 
is  merely  due  to  diminution  of  optimal  acidity.  Neither  normal  serum 
nor  the  immune  serum  has  any  synthetic  action.  Emulsin,  on  the 
other  hand,  will  synthesise  lactose  and  also  the  glucoside  of  glycerol. 
This  synthesis  is  retarded  by  serum,  probably  owing  to  diminution  of 
acidity.     Emulsin  is  not  a  protein.  W.  D.  H. 

Influence  of  Protoplasmic  Poisons  on  Reductase.     D.  Eraser 

Harris     (Bio-Chem.    J.,   1912,   6,   200— 202).— The    activity  of  this 

intracellular  enzyme  is  not  affected  by  reagents,  such  as  chloroform, 

sodium    fluoride,    etc.,    which    lessen    the    activity    of,   or    destroy, 

p  rotoplasm.  W.  D.  H. 

The  Nitration  of  Arsanilic  Acid.  Ludwig  Benda  (Ber.,  1912, 
46,  53 — 58). — The  brownish-yellow  substance  obtained  in  addition  to 
diazoarsanilic  acid,  mononitroarsanilic  acid,  and  s-trinitroaniline  in  the 
nitration  of  arsanilic  acid  has  the  composition  CgHgO^NgA-S. 

As  the  action  of  bromine  in  alkaline  solution  gives  4-bromo-2:6-di- 
nitroaniline  (m.  p.  158°,  compare  Austen,  this  Journ.,  1876,  ii,  513),  and 
the  action  of  potassium  hydroxide  yields  3  :  5-dinitro-4-hydroxyphenyl- 
arsinic  acid  (Benda  and  Bertheim,  this  vol.,  i,  63),  the  compound  must 
be  3  :  b-dinitro-i-aminophenylarsinic  acid.  In  the  fact  that  it  resists 
diazotisation,  it  resembles  s-trinitroaniline.  D.  F.  T. 

Preparation  of  Aromatic  Stibines.  Ludwig  Kaufmann 
(D.R.-P.  240316).— Triphenylstibine  can  be  obtained  in  80— 90%  yield 
and  m.  p.  53°(Michaelis  andKeose  give  m.  p.  48°)  by  boiling  triphenyl- 
stibine sulphide  (100  parts)  with  absolute  alcohol  (450  parts)  and  benzene 
(50  parts)  during  half  an  hour,  adding  copper  powder,  and  continuing 
the  heating  during  three  hours  ;  on  cooling,  the  product  separates  in  a 
pure  condition.  The  copper  can  be  replaced  by  iron  in  the  presence  of 
ferric  chloride,  or  the  mixture  left  at  the  ordinary  temperature  during 
about  fifteen  hours,  and  Anally  boiled  for  one  hour.         E.  M.  G.  M. 
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Asphalt  Theory  of  Naphtha-formation  :  New  Work  on  the 
Genesis  of  Naphtha.  K.  W.  Charitschkoff  (/.  Russ.  Phys.  Gliem. 
Soc,  1912,  44,  354—359.  Compare  Abstr.,  1904,  ii,  180  j  1905,  ii, 
43;  1907,  i,  269  ;  ii,  361  ;  1909,  i,  39).— The  naphtha  synthesised  by 
the  method  of  Sabatier  and  Senderens  (Abstr.,  1907  i,  269)  consists  of 
unsaturated  liquid  hydrocarbons  which  have  a  high  iodine  number,  and 
readily  oxidise  and  become  tarry.  If,  however,  the  catalytic  substance  is 
insufficiently  heated,  instead  of  a  liquid  product,  a  black,  polymerised 
tarry  substance  resembling  natural  asphalt  is  obtained.  The  qualita- 
tive and  quantitative  resemblance  between  some  of  the  fractions 
obtained  on  distilling  naphtha  and  natural  asphalt  has  already  been 
pointed  out  by  the  author,  and  a  similar  resemblance  is  now  found 
with  the  distillation  products  of  this  artificial  asphalt. 

The  conclusion  is  drawn  that  the  formation  of  naphtha  is  a  more 
complex  process  than  is  assumed  by  the  theories  of  Mendeleeff, 
Berthelot,  and  Cloez,  these  only  dealing  with  the  initial  stage  of  the 
process,  namely,  the  formation  of  unsaturated  hydrocarbons  from 
carbides.  These  hydrocarbons,  by  a  process  of  polymerisation,  give 
solid  natural  bitumen  (asphalt),  which,  on  decomposition  by  heat  or  on 
spontaneous  decomposition  occupying  countless  years,  yield  liquid 
naphtha.  This  process  is  probably  reversible,  since  naphtha,  by  oxida- 
tion or  other  processes,  may  be  converted  into  more  complex  products 
similar  to  asphalt,  and  undoubtedly  possessing  a  cyclic  structure. 
Destructive  distillation  of  the  tarry  matter  formed  by  the  condensa- 
tion of  naphtha  gives  a  naphtha  rich  in  paraffins.  The  author  regards 
the  asphalt  theory  of  the  formation  of  naphtha  as  definitely  established. 

T.  H.  P. 

Preparation  of  Hydrocarbons  with  Two  Double  and  One 
Triple  Linking.  Farbenfabriken  vorm.  Friedr.  Bayer  &  Co. 
(D.R.-P.      241424).  — ySc-  DimefJiylhexa-^'^''-dien-^y-inen6t 

CHalCMe-CiC-CMelCHg, 
a  colourless  oil,  b.  p.  3 2°/ 17  mm.,  was  obtained  by  distilling  the  tetra- 
methylglycol,  OH*CMe2*C:0-CMe2'OH  (142  parts),  with  potassium 
hydrogen  sulphate  (50  parts)  at  140 — 150°  under  atmospheric  pressure, 
whilst  yy-dimethyl-I^s.octinm-yyj-diol,  OH-CMeEfC:C-CMeEfOH, 
colourless  crystals,  m.  p.  53°,  b.  p.  126°/20  mm.,  when  distilled  with 
anhydrous  oxalic  acid  furnished  yTq-dimethylocta-^^Jl-dieii-t^^-inene, 
CHMe:CMe-C:C-CMe:CHMe,  an  oil,  b.  p.  71°/20-5  mm. 

F.  M.  G.  M. 

The  Inflammable  Capacity  of  Mixtures  of  Methyl  Chloride 
and  Air.  Saposhnikoff  {Zeitsch.  ges.  Schiess.  Sprengstoffwesen^  1911,  6, 
384). — A  study  of  the  combustion  of  mixtures  of  methyl  chloride  and 
air  in  varying  proportions  and  at  different  temperatures.  The  heat 
of  combustion  of  one  kilo,  of  methyl  chloride  is  3099  calories,  whereas 
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the  corresponding  figure  for  methane  is  13,000;  the  conditions  under 
which  methyl  chloride  explodes  are  also  considered  in  the  original. 

F.  M.  G.  M. 

Thermal  Analysis  of  Hexachloroethane  and  of  its  Binary 
Mixtures.  Paul  Pascal  (Covipt.  reml,  1912,  154,  883—886).— 
The  ordinary  cooling  curve  for  hexachloroethane  reveals  the  existence 
of  three  modifications,  the  a- variety  stable  above  125°,  the  /3-variety 
existing  between  71*6°  and  125°,  and  the  y-form,  stable  below  71*6°. 
The  transition  point  125°  being  ill  defined  on  the  curve,  the  accurate 
value  was  found  from  the  curves  for  mixtures  of  the  hexachloride  with 
naphthalene  and  phenanthrene.  Mixtures  containing  not  more  than 
8%  of  naphthalene  or  13%  of  phenanthrene  show  the  unusual  property 
of  remaining  solid  at  71*6°,  but  undergoing  partial  liquefaction  when 
the  temperature  falls  slightly.  The  curves  are  reproduced  and  fully 
discussed  in  the  original. 

The  cryoscopic  constant  for  hexachloroethane  is  560.       W.  0.  W. 

Autoxidation  of  Trichloroethylene.  Hermann  Staudinger 
{J.  pr.  Chem.,  1912,  [ii],  86,  330— 333).— Remarks  on  Erdmann's 
paper  on  this  subject  (this  vol.,  i,  65).  From  investigations  on  the 
autoxidation  of  the  ketens,  the  author  has  come  to  the  conclusion  that 
the  addition  of  oxygen  to  an  autoxidisable  substance.  A,  takes  place 
unsymmetrically,  thus  :  A+  >0!0  — >■  AIOIO,  and  not  symmetrically, 

A<[^  I ,  as  hitherto  imagined. 

The  autoxidation  products  of  ketens  consist  of  oxides  of  the 
type  (I),  which,  in  some  cases,  may  be  isolated,  but  readily  decom- 
pose into  ketones  and  carbon  dioxide,  together  with  oxides  of  the 
type  (III),  produced  by  the  decomposition  of  the  initial  product  (II), 
as  shown  in  the  following  scheme : 

(I.)  (II.)  (III.) 

The  author  agrees  on  the  whole  with  the  views  expressed  by 
Erdmann  on  the  autoxidation  of  trichloroethylene,  but  represents  the 
formation  of  carbon  monoxide,  carbonyl  chloride,  and  hydrogen 
chloride  as  follows  : 

CClj-CHCl  CCL-CHCl  CCL       CHCl 

\/             -^11  ->     II        +   il         . 

O  O 0  o  o 

b  F.  B. 

Bthylenio  Isomerism  of  Acetylene  Dichloride.  Georges 
Chavanne  {Compt.  rend.,  1912,  154,  776 — 777).— Commercial 
acetylene  dichloride  consists  of  a  mixture  of  two  isomerides  which  can 
be  separated  by  fractional  distillation.  The  two  compounds  have 
b.  p.  49°/760  mm.  and  60"2°/760  mm.  respectively.  Both  unite  with 
bromine,  yielding  the  same  dibromide,  m.  p.  -  26°  b.  p.  195°/760  mm. 

w.  o.  w. 
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Action  of  Potassium  Hydroxide  on  Tertiary  Alcohols  :  New 
Method  for  the  Diagnosis  of  Alcohols.  Marcel  Guerbet  {Compt. 
rend.,  1912,  154,  713—715.  Compare  this  vol.,  i,  67,  154).— Tertiary 
alcohols  are  scarcely  attacked  by  potassium  hydroxide  below  230°. 
Above  this  temperature,  oxidation  slowly  occurs,  and  the  acids 
produced  contain  fewer  carbon  atoms  than  the  original  alcohol. 
Formic  and  propionic  acids  were  recognised  amongst  the  products  from 
dimethylethylcarbinol,  whilst  a  small  amount  of  butyric  acid  was 
obtained  from  /8-methylpentan-;8-ol.  W.  O.  W. 

Catalytic  Dehydration  of  Aliphatic  Alcohols  in  the  Wet 
Way  by  Sulphuric  Acid.  Jean  B.  Senderens  {Compt.  rend.,  1912, 
154,  777—779.  Compare  Abstr.,  1910,  i,  649  ;  1911,  i,  600—637).— 
Tertiary  alcohols,  even  the  lowest  in  the  series,  readily  yield  the 
corresponding  ethylenic  hydrocarbons  when  boiled  with  3  to  4%  of 
their  volume  of  sulphuric  acid.  In  the  case  of  the  secondary  alcohols, 
this  decomposition  does  not  occur  below  the  C5  term,  whilst  with 
primary  alcohols  dehydration  is  inappreciable  below  the  Cg  term. 
The  function  of  the  sulphuric  acid  appears  to  be  purely  catalytic,  and 
not  to  depend  merely  on  its  capacity  to  absorb  water.  Its  efficiency 
as  a  catalyst  depends  on  the  boiling  point  of  the  mixture,  the  low 
boiling  alcohols  only  undergoing  decomposition  in  presence  of  a 
relatively  large  amount  of  acid,  whilst  the  high  boiling,  tertiary 
alcohols  lose  water  equally  readily  in  the  presence  of  a  much  smaller 
proportion  of  acid.  W.  0.  W. 

A'^-Penten-8-ol,  CHglCH-CHg-CHMe-OH.  Henri  Pariselle 
(Compt.  rend.,  1912,  154,  710 — 712). — Magnesium  turnings  (24  grams) 
are  treated  successively  with  allyl  bromide  (10  grams)  and  acetalde- 
hyde  (4  grams).  On  treating  the  product  in  the  usual  way,  A<*-penten- 
8-0I  is  obtained  as  a  colourless  liquid,  b.  p.  115—116^,  D20  0-840, 
n^  1-425;  the  acetyl  derivative  has  b.  p.  132 — 135°.  Phosphorus 
pentachloride  converts  it  into  a  mixture  of  /8S-dichloropentane  and 
B-chloro-^'^-pentene,  b.  p.  97—100°  W.  0.  W. 

a€-Dimethoxy-A^-pentinene  and  its  Hydrogenation.  Egbert 
Lespieau  {Compt.  rend.,  1912,  154,  8SQ—S8S).—-ae-I)imethoxy-A^- 
pentinene,  OMe'CHg'CiC'CHg'CHg'OMe,  prepared  from  the  magnesium 
derivative  of  8-methoxy-A«-butinene  (Abstr.,  1907,  i,  581),  has  b.  p. 
176— 177°/760  mm..  Die  0-9385,  <  1-442.  By  addition  of  bromine  it 
yields  Py-dihromo-a€-dimethoxy-^^-pentene,  b.  p,  132 — 133°/15  mm. 
Hydrogenation  in  presence  of  platinum  black  leads  to  the  formation 
of  ae-dimethoxypentane  and  a-methoxypentane,  the  latter  being  formed 
with  loss  of  methyl  alcohol.  W.  O.  W. 

Hydrolysis  and  Constitution  of  Lecithin.  Fernand  Malen- 
GREAU  and  Georges  Prigent  {Zeitsch.  physiol,  Chem.,  1912,  77, 
107—120.  Compare  Abstr.,  1911,  ii,  795).— Lecithin  is  hydrolysed 
by  acids  in  the  same  manner  as  glycerolphosphoric  acid  ;  fatty  acid  and 
phosphoric  acid  are  eliminated  simultaneously,  although  the  fatty  acid 
is  split  off  much  more  quickly,  the  difference  being  the  more  marked 
as  the  catalytic  activity  of  the  acid  increases. 

^  a  a  2 
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The  choline  group  in  lecithin  does  not  behave  as  if  it  were  an  ester 
group  attached  to  phosphoric  acid.  It  is  rapidly  eliminated  at  the 
same  rate  as  the  fatty  acids. 

After  two  hours'  heating  of  lecithin-cadmium  chloride  with  NjlO- 
sulphuric  acid,  hydrolysis  is  incomplete  ;  nearly  all  the  choline  has  been 
eliminated,  but  only  3*9%  of  the  glycerol  phosphoric  acid  has  been 
resolved.  As  heating  is  continued,  the  glycerolphosphoric  acid  is 
progressively  hydrolysed,  and  after  seventy-two  hours'  heating  this  has 
occurred  to  about  the  extent  of  three-fourths. 

With  iV/10-hydrochloric  acid,  the  fatty  acids  are  completely 
eliminated  from  lecithin  iu  eight  hours,  but  only  12*8%  of  the  glycerol- 
phosphoric acid  is  hydrolysed.  E.  F.  A. 


Action  of  Phosphorus  Trichloride  on  Organic  Acids : 
Monoacetylphosphorous  Acid.  Benjamin  T.  Brooke  (/.  Armr. 
Clvem.  Soc.,  11)12,  34,  492 — 499). — The  reaction  between  phosphorus 
trichloride  and  acetic  acid  is  represented  in  certain  text-books  by  the 
equation  (1)  SCHg-COgH-f  2PCI3  — >  3aH3-COCl  +  P203  4- 3HC1,  and 
in  others  by  the  equation  (2)  3CH3-C02H  +  PC13  — >  SCHg-COCl-l- 
P(OH.)g.  A  study  of  this  reaction  has  now  been  made,  and  has  shown 
that  equation  (2)  is  correct,  whilst  equation  (1),  indicating  the 
formation  of  phosphorous  oxide,  is  entirely  wrong. 
'  Two  secondary  reactions  take  place,  the  more  important  of  which  is 
expressed  thus:  OH3-C02H  +  CH3-COC1  Zi:  (CH3-CO)20 -f HCI.  It 
has  been  found  that  when  the  preparation  is  carried  out  in  the  usual 
way  under  a  reflux  condenser,  the  hydrogen  chloride  required  to 
convert  the  acetic  anhydride  into  the  chloride  escapes  from  the 
reaction  mixture.  If,  however,  the  mixture  of  glacial  acetic  acid  and 
phosphorus  trichloride  is  left  at  18°  for  six  hours  under  a  slight 
pressure  (equivalent  to  10  cm.  of  concentrated  sulphuric  acid),  only  a 
small  amount  of  hydrogen  chloride  escapes,  and  the  formation  of  acetic 
anhydride  is  almost  completely  obviated. 

jLv.The  other  secondary  reaction  results  in  the  formation  of  acetyl- 
phosphorous  acid,  thus:  P(OH)8-f-CH8-C001  =  P(OH)2-OAc  +  HCl. 
Acetylphoaphorous  dcid  can  be  prepared  in  a  pure  state  by  adding  40  c.c. 
of  acetic  anhydride  to  5  grams  of  phosphorous  acid  at  the  ordinary 
temperature,  treating  the  mixture  with  10  c.c.  of  acetyl  chloride,  and 
warming  to  50°.  The  compound  separates  in  white  crystals,  and,  after 
the  supernatant  liquid  has  been  decanted,  is  washed  with  ether  and 
dried  under  a  pre.^sure  of  10  mm. 

When  acetyl  chloride  is  prepared  by  using  the  quantities  of  acetic 
acid  and  phosphorus  trichloride  indicated  by  equation  (1),  phosphorous 
oxide  is  not  produced,  but  the  residue  consists  of  phosphorous 
acid  and  a  small  amount  of  the  acetyl  derivative.  The  phosphorus 
trichloride  in  excess  of  that  required  by  equation  (2)  can  be 
recovered. 

The  quantity  of  hydrogen  chloride  evolved  by  the  action  of  acetyl 
chloride  on  phosphorous  acid  has  been  estimated,  and  the  results 
indicate  that  a  diacetyl  derivative  may  possibly  be  formed,  although 
it  could  not  be  isolated.  E.  G. 
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Ethyl  Dinitroacetate.  Andrii:  Wahl  (Ann,  Chim.  Phys.\  1912, 
[viii],  26,  421 — 430). — A  more  detailed  account  of  work  already 
published  (Abstr.,  1903,  i,  225  ;  1904,  i,  795).  In  the  action  of 
nitric  acid  on  ethyl  hydrogen  malonate  there  is  formed,  in  addition 
to  ethyl  dinitroacetate,  some  ethyl  furoxandicarboxylate.  In  general, 
ethyl  dinitroacetate  is  formed  by  the  action  of  nitric  acid  on  com- 
pounds of  the  following  types  :  CHRrCH-COaEt ;  CRIi:CH-C02Et ; 
CHR!C(C0Me)*C02Et.  Ethyl  dinitroacetate  decomposes  slowly 
when  kept,  or  at  once  when  heated,  forming  nitric  acid  and  ethyl 
furoxandicarboxylate  (compare  Jovitachitsch,  Abstr.,  1902,  i,  202). 

T.  A.  H. 


Action  of  Concentrated  Sulphuric  Acid  On  Trilaurin.  B.  W. 
VAN  Eldik  Thieme  {J.  pr.  Chem.,  1912,  [ii],  85,  284— 307).— The 
preparation  of  mono-  and  di-glycerides  by  the  action  of  alkali  salts  of 
aliphatic  acids  on  glycerol  mono-  and  di-chlorohydrins  (Guth,  Diss.., 
Rostock,  1902  j  Krafft,  Abstr.,  1904,  i,  136)  is  not  recommended  by 
the  author,  as  it  is  found  that  a  mixture  of  glycerides  is  produced ; 
thus,  sodium  laurate  and  glycerol  a-monochlorohydrin  yield  a  mixture 
of  monolaurin,  dilauric,  and  trilaurin,  whilst  with  glycerol  ay-dichloro- 
hydrin  the  product  consists  mainly  of  dilaurin  and  trilaurin.  An 
explanation  of  these  results  was  obtaioed  from  the  behaviour  of 
glycerol  towards  sodium  laurate  ;  when  heated  at  100°,  a  mixture  of 
these  substances  becomes  alkaline,  owing  to  the  formation  of  sodium 
hydroxide,  partial  esterification  taking  place  simultaneously : 

C3H5(OH)3  +  Ci^H^g-COgNa  =  0^^^,sCO^'Q^B.^(f)B.\  -h  NaOH. 

A  similar  esterification,  resulting  in  the  formation  of  a  mixture  of 
glycerides,  occurs  with  the  glycerol  chlorohydrins ;  the  production  of 
monolaurin,  a/3-  and  ay-dilaurin,  and  trilaurin  from  glycerol  ay-di- 
chlorohydrin  is  represented  in  the  following  scheme  (R  =  C^^Hg^'CO). 

2NaOR  NaOR 

0H-CH(CH2C1)2  -->  0H-CH(CH2-0R)o  — ^  C3H,(OR)8-hNaOH 

NaOH  "  NaOR 

0H-CH(CH,C1)2  -- >  0H-CH2-CH(0H)-CH,C1  — > 

0H'CH2-CH(0H)-CH-0R  and  OH-CH2-CH(OR)-CH2-OR. 

These  results  also  afford  an  explanation  of  the  widely  divergent 
values  given  in  the  literature  for  the  m.  p.'s  of  mono-  and  di-glycerides. 
jS-Monolaurin  (compare  Griin  and  Skopnik,  Abstr.,  1910,  i,  356)  is 
obtained  in  a  pure  condition  as  follows  :  glycerol  ay-dichlorohydrin  is 
converted  by  means  of  chlorosulphonic  acid  into  S03H*0'CH(CH2C1)2, 
which  reacts  with  lauric  acid  at  45°,  yielding  piauro-ay-dichloro- 
hydrin,  CiiH23-C02-CH(CH2Cl)2,  a  pale  yellow  liquid,  b.  p.  180— 181°/ 
4  mm.  ;  this  is  transformed  into  the  corresponding  iodohydrin  by 
means  of  sodium  iodide  in  alcoholic  solution,  the  iodohydrin  heated 
with  silver  nitrite,  and  the  resulting  ester  of  nitrous  acid  hydrolysed 
with  hydrochloric  acid.  ^-Monolaurin  has  m.  p.  60-5°.  a-Monolaurin, 
prepared  from  aj8-dibromohydrin  in  a  similar  manner,  has  m.  p.  58*9°; 
Griin  and  Skopnik  {loo.  cit.)  give  52°. 

a-Zauro-Py-dibromohydrin  has  b.  p.  197 — 198°/3  mm. 

a^-Dilauro-y-chlorohydrin,  prepared  by  the  successive  action  of 
chlorosulphonic  acid  and  lauric  acid  on  glycerol  a-chlorohydrin,  has 
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b.  p.  185—19576  mm.,  m.  p.  30°;  Griin  and  Schacht  (Abstr.,  1907,  i, 
462)  give  24°.  It  is  converted  by  the  method  described  above  into 
aP-dilaurin,  OH-C8H,(0'CO-CiiH23)2,  m.  p.  56-3°. 

aa-Dilaurin,  obtained  together  with  a^-dilaurin  by  heating  glycerol 
with  lauric  acid,  is  an  oil ;  the  product  obtained  by  Griin  and  Schacht 
{loc.  cit)  by  the  interaction  of  sodium  laurate  and  aa-dichlorohydrin, 
and  described  by  them  as  aa-dilaurin,  consists  mainly  of  a^-dilaurin 
and  trilaurin. 

Lauric  acid  forms  with  sulphuric  acid  a  crystalline  compound  of  the 
composition  CuHg^'COgH,!  JHgSO^  ;  a  similar  compound  is  also  formed 
from  /8-lauro-ay-dichlorohydrin. 

The  action  of  strong  sulphuric  acid  on  trilaurin  has  also  been 
studied.  It  is  found  that  an  additive  compound  is  first  produced, 
which  then  undergoes  decomposition,  the  lauryl  groups  being  replaced 
by  SO3H.  By  partly  hydrolysing  the  product,  jS-monolaurin  and 
aJ8-dilaurin,  together  with  a  small  amount  of  aa-dilaurin,  were  obtained. 
For  complete  decomposition  of  trilaurin  into  glyceryltrisulphuric  acid, 
a  large  excess  of  sulphuric  acid  and  a  low  temperature  are  necessary. 

The  first  product  of  the  decomposition,  a^-dilawosulphuric  acid,  has 
been  isolated  in  the  form  of  its  potassium  salt, 

S03K.O-C3H,(0-COCi,H23)2. 

Glyceroltrisulphuric  acid  is  not  readily  hydrolysed  by  water  to 
glycerol  and  sulphuric  acid  as  stated  by  Klasou  {J.  pr.  Ghem.^  1879, 
[ii],  20,  1) ;  glycerolmonosulphuric  acid  is  produced,  which  is  readily 
isolated  in  the  form  of  its  barium  salt,  and  is  hydrolysed  by  water 
only  after  prolonged  boiling.  F.  B. 

Ethyl  y-Bthoxyacetoacetate.  Marcel  Sommelet  (Compt.  o'end., 
1912,  164,  706 — 708). — Although  ethyl  acetate  reacts  with  ethyl 
bromoacetate  in  presence  of  zinc  to  give  only  a  trace  of  ketone,  yet 
ethyl  ethoxyacetate  under  the  same  conditions  readily  forms  ethyl 
y-ethoxyacetoacetate,  OEt-CHg-CO-CHg-COaEt,  b.  p.  105—106°/ 
11  mm.,  116 — 117°/20  mm.  When  freshly  prepared,  this  substance 
is  colourless,  but  rapidly  alters  on  exposure  to  air.  An  alcoholic 
solution  gives  a  bright  red  coloration  with  ferric  chloride.  The  copper 
salt  crystallises  in  green  needles,  m.  p.  145 — 146^  Hydrazine  hydrate 
forms  ^-ethoxymethylpyrazolone,  0^11^002^2,  m.  p.  148 — 149 '5°.  The 
sodium  salt  reacts  with  benzyl  chloride,  giving  a  mixture  of  mono-  and 
di-benzyl  derivatives. 

Ethyl  y-eihoxyabenzylacetoacetate,  OEfCH2-CO-CH(CH2Ph)-C02Et, 
b.  p.  185 — 187°/ 14  mm.,  forms  a  pyrazolone,  m.  p.  119 — 120°,  and  on 
hydrolysis  yields  8-ethoxy-a-phenylbutan-y-one, 

CHgPh-CHg-CO-CHg-OEt, 
b.    p.    157°/19— 20    mm.    (semicarbazone,    m.    p.    103—105°).     Mhyl 
y-ethoxy-aa-dibenzylacetoacetate  is  an  oil,  b.  p.  243 — 247°/14  mm. 

w.  o.  w. 

The  Action  of  Ammonium  Cyanide  (Potassium  Cyanide  and 
Ammonium  Chloride)  on  Chlorinated  Aldehydes.  Karl  Raske 
(Ber.,  1912,  45,  725—734). — When  an  ethereal  solution  of  chloroacet- 
aldehyde  is  shaken  with  an  aqueous  solution  of  ammonium  chloride 
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and  potassium  cyanide  and  the  product  treated  with  hydrochloric  acid, 
^-chlorolactic  acid  is  formed.  When  /8-chloropropaldehyde  is  similarly 
treated,  y-chloro-a-hydroxyhutyric  acid,  m.  p.  58°,  is  obtained.  Its 
ammonium  and  silver  salts  were  examined.  When  its  aqueous  solution 
is  boiled,  or  the  solid  acid  preserved  at  the  ordinary  temperature,  the 
lactone  of  ay-dihydroxy butyric  acid  is  formed.  The  ammonium  and 
calcium  salts  of  the  latter  acid  were  investigated. 

Chloralacetamide,  when  acted  on  successively  by  hydrocyanic  and 
hydrochloric  acids,  yielded  a  product^  the  analyses  of  which  agreed  with 
the  formula  CCl3-CH(NHAc)-CO-NH2,H20,  m.  p.  88—89°.  This 
appears,  however,  to  be  a  compound  of  trichlorolactamide  and  acetamide, 
since  it  is  readily  resolved  into  these  substances  by  the  action  of 
hydrochloric  acid,  and  it  can  also  be  obtained  by  crystallising  a  mixture 
of  these  substances  from  chloroform  or  benzene.  Attempts  to  obtain 
pure  crystalline  compounds  of  trichlorolactamide  with  beozamide, 
formamide,  and  pyridine  respectively  were  unsuccessful.  H.  W. 

Cystine.  Julius  Mauthner  {Zeitsch.  physiol.  Ghem.j  1912,  78, 
28 — 36). —  The  cystine  obtained  from  a  case  of  cystinuria  had 
[ajo- 205*28°.  By  treatment  with  ammonia  and  zinc  dust  at  the 
ordinary  temperature  the  sulphur  was  removed  and  about  half  the 
theoretical  quantity  of  alanine  was  obtained.  This  proved  to  be 
c?/-alanine. 

Cystine  interacts  with  potassium  cyanide,  forming  a-amino-^- 
thiocyanopropionic  acid,  SCN'CH2*CH(NH2)'0O2H  ;  this  crystallises 
in  short,  stout,  lustrous  prisms,  also  in  flat  prisms  aodsix-sided  platelets. 
On  heating  it  becomes  brown  at  180°,  m.  p.  220°  (decomp.),  [a]'^  -  83*17°. 
The  copper  salt  separates  in  rosettes  of  microscopic  platelets,  or  when 
quickly  precipitated  in  tiny  needles;  the  hydrochloride  forms  long  prisms 
and  needles.  E.  F.  A. 

Dichloroacetaldehyde  and  the  Formation  of  Vinyl 
Acetates  from  Bromoacetaldehydes.  Bruno  Mylo  {Ber.,  1912, 
45,  Q4:5—Q5l).—(S-Bromovi7iyl  acetate,  CHBrlCH-OAc,  b.  p.  146—149°, 
is  obtained  by  treating  dibromoacetaldehyde  (1  mol.)  and  acetyl 
bromide  (about  5  mols.)  with  finely  divided  copper  (1  atom)  and 
heating  the  mixture  at  the  b.  p.  for  sixteen  hours.  ajS/S-Tribromoethyl 
acetate,  CHBrg'CHBr'OAc,  b.  p.  114 — 117°/15*5  mm.,  is  prepared  by 
heating  equal  molecular  quantities  of  dibromoacetaldehyde  and  acetyl 
bromide.  ^j^-Dibromovinyl  acetate,  CBrglCH'OAc,  b.  p.  70 — 71*5°/ 
7  mm.,  is  prepared  from  bromal,  acetyl  bromide,  and  finely  divided 
copper.  Equal  molecular  quantities  of  dichloroacetaldehyde  and 
acetaldehyde  are  converted,  after  the  addition  of  a  little  aqueous  zinc 

chloride,      into      dichlorotrimethylirioxin,     CHCl2'CH<^-^v*prTjyr^!!>0, 

m.    p.    73 — 74*5°,    colourless    prisms,    and    bisdichlorotrimethyltrioxin, 

CHMe<2;^^(^^^}2)>0,    m.    p.    53—54*5°,    tufted   needles ;  both 

have  an  intense  odour,  somewhat  resembling  that  of  paraldehyde. 

as. 
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Hydrolysis  of  Carbohydratephosphoric  Acid  Esters.  Hans 
VON  EdLER  and  Yngvk  Funke  (Zeitsch.  physioJ.  Chem.j  1912,  77, 
488 — 496). — Sodium  hexosephosphate  is  not  hydrolyfled  by  trypsin, 
pepsin,  defibrinated  blood,  or  by  a  kidney  extract.  When  fed  to  a 
rabbit,  three-quarters  of  the  hexosephosphate  were  hydrolysed. 

E.  F.  A. 

Specific  Rotatory  Power  of  Lsevulose.  Bernhahd  Tollens 
(Zeitsch.  Ver.  dmt.  Zuckerind.,  1912,  360— 361).— Herzfeld  and  Winter 
(Abstr.,  1886,  438)  have  found  values  between  -  71°  and  -  77°  for  the 
rotatory  power  of  leevulose.  It  is  pointed  out  that  both  observers 
used  leevulose  syrups,  and  omitted  to  allow  for  the  moisture  in  these 
when  calculating  the  experimental  results.  When  recalculated  a 
value  of  -  92°  to  -  93°  is  obtained  in  each  case,  agreeing  with  that 
generally  accepted.  E.  F.  A. 

Sacchariflcation  of  Starch  by  Dilute  Acids.  Auguste 
Fernbach  and MarcelSchoen  (Bull. Soc. chim.,  1912,  [iv],  1 1, 303 — 308). 
— The  balance  of  existing  evidence  is  in  favour  of  the  view  that 
whilst  malt  diastase  hydrolyses  starch  to  dextrins  and  maltose,  dilute 
acids  convert  it  into  dextrose,  although  in  recent  years  Weber  and 
Macpherson  (Abstr.,  1895,  ii,  296)  and  others  have  found  maltose 
in  the  commercial  glucose  prepared  by  acid  hydrolysis  of  starch.  The 
authors  have  prepared  phenylosazones  from  the  products  obtained  by 
the  hydrolysis  of  starch  mucilage  under  pressure  with  hydrochloric 
acid,  oxalic  acid,  and  sulphuric  acid,  and  in  each  case  have  obtained 
notable  quantities  of  maltosazone,  which  was  identified  by  its  crystalline 
form  and  melting  point.  The  latter  was  generally  low,  owing  to  the 
difficulty  of  freeing  the  substance  from  small  quantities  of  dextrins 
(compare  Grueters,  Gompt.  rend.,  1890,  110,  1204).  T.  A.  H. 

Humic  Acid  of  Sphagnum  Peat.  Sven  Od^n  {Ber.,  1912,  45, 
651 — 660). — The  object  of  the  research  is  to  ascertain  whether  or  not 
the  non-colloidal  alkali  compounds  obtained  by  the  action  of  alkalis 
on  the  humous  substances  of  sphagnum  peat  are  true  salts.  Reasons 
are  stated  for  the  belief  that  such  alkali  compounds  are  non-colloidal. 
The  preparation  from  peat  of  a  solution  of  ammonium  humate  free 
from  colloids  is  described.  By  ultramicroscopical  examination,  the 
solution  exhibits  very  feeble  internal  luminescence,  which  is  due 
probably  to  the  high  molecular  weight  of  ammonium  humate  (compare 
Lobry  de  Bruyn,  Abstr.,  1904,  ii,  470).  By  suitable  treatment  with 
hydrochloric  acid  and  centrifugalising,  the  free  humic  acid  can  be 
isolated.  The  fact  that  the  electrical  conductivity  of  0*182A^-ammonia 
is  increased  by  the  addition  of  a  suspension  of  humic  acid,  shows  that 
the  latter  is  a  true  acid,  and  forms  an  ammonium  salt  which  is  electro- 
lytically  dissociated.  The  equivalent  weight  of  the  acid  is  about  339 
as  determined  by  Kohlrausch's  conductivity  method;  000520ir-sodium 
hydroxide  is  treated  with  successive  small  quantities  of  a  suspension 
of  humic  acid  (containing  0*0042  gram  per  c.c.)  until  the  equivalent 
conductivity  reaches  a  minimal  value.  As  determined  by  the  analysis 
of  the  calcium  salt,  the  equivalent  weight  of  humic  acid  is  345.      The 
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variation  with  the  dilution  of  the  equivalent  conductivity  of  solutions 
of  sodium  humate  indicates  that  humic  acid  is  tribasic. 

Wht3n  humic  acid  is  heated  at  100°,  the  gelatinous  mass  loses  water 
and  is  changed  to  a  hard,  brittle  substance,  which  forms  a  black, 
glistening  powder.  This  modification  does  not  form  a  suspension  in 
water,  and  is  not  directly  soluble  in  alkalis.  By  the  prolonged  action 
of  alkalis,  however,  it  swells  and  partly  dissolves  as  the  brown  alkali 
humate;  the  change  is  by  no  means  complete,  even  after  forty-six 
days.  C.  S. 

Coal  and  Carbonised  Residues.  Eduard  Donath  and  Fritz 
Braunlich  {Ghem.  Zeit.,  1912,  36,  373— 376).— The  study  of  coals  by 
means  of  the  reaction  with  dilute  nitric  acid  (ibid.,  1904,  28,  180)  has 
now  been  extended  to  include  other  reagents.  Fusion  with  alkali 
hydroxide  at  250°  and  extraction  with  water  gives  dark  brown 
solution?  with  brown  coal,  charcoal,  and  carbonised  organic  material, 
and  muci  of  the  coloured  matter  is  precipitated  by  acids.  True  coal, 
coke,  graphite,  and  acetylene  soot  yield  colourless  solutions.  Brown 
coals  are  almost  completely  converted  into  humic  acids,  and  these 
acids  may  be  separated  into  two  fractions,  one  of  which  is  completely 
soluble  in  the  concentrated  alkali  (I),  whilst  the  sec6nd  remains 
insoluble,  but  is  dissolved  by  very  dilute  alkali  hydroxide  (II).  After 
precipitation  with  acid,  the  two  substances  may  be  distinguished  by 
their  behaviour  towards  a  10%  solution  of  ammonium  carbonate,  in 
which  (I)  is  completely  soluble  and  (II)  insoluble.  The  acid  (I)  is 
insoluble  in  cold  water,  whilst  (II)  yields  a  dark  brown  solution.  True 
coal  may  be  rendered  soluble  by  repeated  fusion  with  alkali  at  400°. 

The  humic  acids  (I)  from  brown  coal  are  mixed  with  oxalic  acid  and 
an  acid  which  sublimes  at  300°,  and  also  with  a  crystalline  substance 
which  gives  a  red  coloration  with  ferric  chloride.  A  fatty  acid  is  also 
present.  If  ferric  oxide  is  added  to  the  alkali  fusion,  a  clear  solution 
is  obtained  with  water,  and  acids  no  longer  produce  a  precipitate. 
Much  oxalic  acid  is  present,  as  well  as  substances  which  give  a 
coloration  with  ferric  chloride. 

A  mixture  of  equal  volumes  of  concentrated  nitric  and  sulphuric  acids 
reacts  violently  with  brown  coal  and  wood,  but  only  slowly  with  coal. 
Those  materials  which  yield  humic  acids  with  alkali  are  converted  by 
the  acid  mixture  into  substances  soluble  in  acetone  or  alcohol,  and  this 
furnishes  a  ready  means  of  distinguishing  between  the  two  classes  of 
coal.  C.  H.  D. 

Alkylation  of  Amino-acids  with  Alkyl  Sulphates.  Joh. 
Novak  (Ber.,  1912,  45,  834 — 850). — An  endeavour  to  improve  the 
esterification  method  for  the  estimation  of  amino-acids.  Methyl 
sulphate  applied  in  the  cold  with  an  aqueous  solution  of  an  alkali 
gives,  in  general,  excellent  yields  of  a  product  methylated  at  both  the 
carboxyl  group  and  the  nitrogen  atom.  The  analogous  reaction  with 
ethyl  sulphate  is  far  from  complete  even  when  assisted  by  waruiing. 
The  reaction  product,  after  neutralisation  with  sulphuric  acid,  is 
evaporated  to  a  syrup  and  extracted  with  alcohol ;  after  again 
evaporating,  warming  with  dilute  hydrochloric  acid  to  decompose  any 
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alkylsulphuric  acid,  and  then  removing  sulphuric  acid  by  barium 
chloride,  the  hydrochloride  of  the  amino-ester  is  extracted  with  alcohol 
and  examined  by  conversion  into  various  derivatives. 

Glycine  gave  with  methyl  sulphate  a  93%  yield  of  betaine  hydro- 
chloride, together  with  a  small  quantity  of  the  methyl  ester  of  betaine 
hydrochloride.  With  ethyl  sulphate,  triethyl betaine  was  obtained 
(platinichloride,  m.  p.  217 — 218'5°  corr.),  together  with  diethylamino- 
acetic  acid ;  the  latter  results  from  the  hydrolysis  of  its  ethyl  ester 
(platinichloride,  tablets,  m.  p.  140 — 142°  corr.),  which  is  also  produced. 

dl- A\sinine  with  methyl  sulphate  produced  only  methylbetaine  (a-tri- 
methylpropiobetaine)  (83-6%  theory),  the  platinichloride  of  which  melts 
at  210 — 212°  (corr.).  No  betaine  compound  was  obtained  with  ethyl 
sulphate,  the  products  being  a-diethylaminopropionic  acid  (copper  salt, 
violet-red  leaflets),  the  corresponding  ethyl  ester,  b.  p.  86°/ 18  mm. 
(platinichloride,  tablets,  m.  p.  114 — 11 6°  corr.),  and  a  little  a-ethyl- 
aminopropionic  acid  (the  copper  salt  was  prepared). 

cW-Leucine  on  methylation  gave  87%  of  the  theoretical  yield  of 
the  betaine  of  a-trimethylammoniumi&ohexoic  acid;  platiyf/ichloride^ 
leaflets,  m.  p.  217 — 218°  (corr.) ;  aurichloride,  leaflets,  m.  p.  164 — 165° 
(corr.).  Ethyl  sulphate  left  most  of  the  leucine  unaffected,  but  a  little 
a-ethylaminoisobutylacetic  acid  was  obtained  (copper  salt, violet  powder). 

^/-Phenylalanine  was  methylated  to  the  betaine  of  a-trimethyl- 
ammoniumpJienylpropionic  acid ;  platinichloride,  tablets,  m.  p. 
195-5— 196-5°  (corr.) ;  aurichloride,  leaflets,  m.  p.  93—94°  (corr.).  The 
yield  was  96%. 

^Aspartic  acid,  when  methylation  was  attempted,  gave  a  practically 
quantitative  yield  of  fumaric  acid,  the  rest  of  the  molecule  appearing 
as  a  mixture  of  tetramethylammonium  chloride,  trimethylamine,  and 
dimethylamine.  In  the  treatment  with  ethyl  sulphate,  a  small  amount 
of  fumaric  acid  and  diethylamine  was  obtained. 

rf-Glutamic  acid  gave  on  methylation  a  92%  yield  of  a  penta- 
methyl  derivative,  probably  the  chloride  of  the  dimethyl  ester  of 
]^-trimethy  I  glutamic  acid  (COgMe-CHg-CHg-CH-NMegCl-COgMe)  ; 
platinichloride,  needles,  m.  p.  201°*  (decomp.) ;  aurichloride,  needles, 
m.  p.  125 — 128°.  A  small  quantity  of  a  dimethyl  derivative,  probably 
^ -dimethylylutamic  acid,  was  also  obtained  (aurichloride,  leaflets). 
The  action  of  ethyl  sulphate  on  glutamic  acid  gave  no  satisfactory 
result.  D.  F.  T. 

Polypeptides  Containing  c^-Aminobutyric  Acid.  Emil  Abder- 
HALDEN  and  HsiNG  Lang  Chang  (Zeitsch.  phyaiol.  Chem.,  1912,  77, 
471 — 487.  Compare  Abderhalden,  Chang  and  Wurm,  Abstr.,  1911, 
i,  526). — Several  new  dipeptides  have  been  prepared  containing 
rf-aminobutyric  acid,  also  three  of  the  possible  tripeptides  containing 
glycine,  alanine,  and  aminobutyric  acid.  Attention  is  called  to  the 
great  alteration  in  physical  and  biochemical  properties  caused  by 
the  alteration  in  the  order  in  which  these  three  units  are  united. 

Glycyl-c/^-aminobutyric  anhydride,  prepared  from  glycyl-rf/-amino- 
butyric  acid,  crystallises  in  rhombic  plates,  m.  p.  238°,  and  is  identical 
with  the  anhydride  prepared  from  a-aminobutyrylglycine  (Fischer  and 
Raske,  Abstr.,  1906,^i,  457). 
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Z-Aminobutyric  acid  is  converted  by  nitrosyl  bromide  into  c?-a-broaio- 
butyric  acid,  [a]^  + 15-43°.  On  treatment  with  ammonia  partly 
racemised  c?-a-aminobutyric  acid  is  obtained. 

o?-Bromobutyryl  chloride,  prepared  by  the  action  of  thionyl  chloride 
on  the  acid,  has  b.  p.  65 — 69°/ 15  mm. 

d-Bromobutyryl-glycyl-d-aminobutyric  acid,  prepared  from  glycyl- 
c^-aminobutyric  acid  and  cZ-bromobutyryl  chloride,  crystallises  in  very 
minute  needles,  m.  p.  141°  (corr.),  [aj^^  +5-55°.  When  set  aside  with 
25%  ammonia,  dL-aminohutyryl-glycyl-d-aminohutyric  acid  is  formed  ;  it 
has  m.  p.  241°  (decomp.),  [a]^  + 12-75°. 

d-Bromobutyryl-glycyl-d- alanine  sinters  at  80°,  m.  p.  148°,  [a]S  -  21-32°. 
d-Aminobutyryl-glycyl-d-alanine  reacts  acid  with  litmus  in  aqueous 
solution  ;  it  has  m.  p.  239°  (corr.),  [a]g*  -  7-8°. 

d-Bromohutyryl-d-alanine  crystallises  in  cubes  or  in  teeth-like 
branched  platelets,  which  soften  at  112°  (corr,),  m.  p.  132°  (corr.), 
[a]S  -  20-08°. 

d-Aminohutyryl-d-alanine  has  m.  p.  266°  (corr.),  [a]n  -  12-55°. 

Ghloroacetyl-d-aminohutyryl-d- alanine  crystallises  in  needles,  m.  p. 
195°  (corr.),  [a]^  -61-94°.  Glycyl-d-aminohutyryl-d-alanine  is  neutral 
to  litmus  in  aqueous  solution,  m.  p.  247°  (corr.),  fa]o  -76*62°. 

d-Bromohutyrylglycine  has  m.  p.  93°  (corr.),  [ajg*  +32-44°.  d-Amino- 
hutyrylglycine  is  a  crystalline  powder,  m.  p.  226°  (corr.),  [aJS*  +26-83°. 

d-Bromopropionyl-d-aminobutyrylglycine  separates  in  long  needles, 
m.  p.  166°  (corr.),  [a]^  -12-83°.  d-Alanyl-d-a7ninobutyrylglycine  has 
m.  p.  214°  (corr.),  [ajg*  +13-86°. 

Glycyl-cZ-aminobutyric  acid  has  [a]S  -  20-33°.  E.  F.  A. 

Electrochemical  Reductions.  I.  Reduction  of  Primary 
Nitroamines  into  Hydrazines.  H.  J.  Backer  {Rec.  trav.  chim.^ 
1912,  31,  1 — 29). — The  author  has  reduced  a  number  of  primary 
nitroamines  by  electrical  methods,  using  a  cathode  of  tin  or  of  copper 
coated  with  tin  (compare  Boehringer  &  Sohne,  Abstr.,  1906,  i,  637). 
The  cathode  liquid  was  varied  according  to  the  stability  of  the 
substances  worked  with,  using  either  dilute  sulphuric  or  acetic  acids 
or  a  mixture  of  the  two,  a  solution  of  sodium  sulphate,  or  as  an 
alkaline  medium  a  solution  of  sodium  carbonate.  The  anode  liquid 
was  sulphuric  acid  (20%)  for  acid  reductions,  and  a  saturated  solution 
of  sodium  carbonate  for  alkaline  reductions.  The  hydrazines  obtained 
by  the  reductions  invariably  were  characterised  by  preparing 
condensation  products  with  aldehydes. 

Methyl  nitrourethane  is  best  reduced  in  a  dilute  solution  of  acetic 
acid  containing  sodium  acetate,  methyl  hydrazinecarboxylate  hydro- 
chloride being  obtained  (yield  88%),  and  characterised  by  its 
benzylidene   derivative  (compare   Diels  and   Fritzsche,  Abstr.,   1911, 

^,  957).     The  ^-niirohenzylidene  derivative, 

»  C02Me-NH-N:CH-CgH4-N02, 

■Jsrystallises  in  pale  yellow  needles,  m.  p.  212°.  By  reduction  in 
alkaline  solution,  contrary  to  expectatioa,  free  hydrazine  itself  is 
formed.  Ethyl  nitrourethane  gives  a  yield  of  70%  on  similar  reduction 
in  acid  solution. 

i^fc  Nitrocarbamide  is  best  reduced  in  a  mixture  of  dilate  acetic  and 


i.   340  ABSTRACTS   OF   CHEMICAL    PAPERS. 

sulphuric  acids,  the  eemicarhazide  hydrochloride  being  Rubseqnently 
obtained  to  the  extent  of  74%  of  theory  (compare  Holroyd,  Trans., 
1001,  79,  1326).  By  condensation  with  pyruvic  acid,  the  semi- 
carbazonej  NHg'CO'NH'NICMe^COgH,  is  obtained  in  white  needles, 
which  melt  and  decompose  at  200°.  From  it  a  potanaium  and  barium 
salt  have  been  prepared.  W.  G. 

Constitution  of  the  Fulminuric  Acids.  III.  Celsio  Ulpiani 
{Gazzetta,  1912,  42,  i,  209— 227).  -The  author  calls  attention  to  two 
papers  (Abstr.,  1905,  i,  750;  Rend.  Soc.  Chim.  Roma^  26th  Nov., 
1905)  in  which  he  described  previously  to  the  work  of  Jovitschitsch 
(Abstr.,  1906,  i,  732)  the  gradual  decomposition  of  ethyl  furoxan- 
dicarboxylate,  although  with  results  differing  substantially  from 
those  of  Jovitschitsch.  In  the  present  paper  an  account  is  given  of 
the  action  of  boiling  water  on  ethyl  furoxandicarboxylate  (previously 
recorded  in  the  second  of  the  papers  above-mentioned),  and  the  results 
so  obtained  are  discussed  in  connexion  with  those  of  Wieland  (Abstr., 
1909,  i,  610),  who  observed  a  different  series  of  reactions  when  the 
hydrolysis  was  effected  with  barium  hydroxide. 

When  ethyl  furoxandicarboxylate  is  boiled  with  water  for  four  or 
five  days,  and  the  aqueous  liquid  then  neutralised  with  ammonia, 
ethyl  ammonionitrocyanoacetatey  C02Et*C(CN)INO'OH,NH3,  is  obtained 
in  crystalline  form  after  evaporation.  When  potassium  carbonate  is 
used  instead  of  ammonia,  the  potassium  derivative  is  obtained,  and 
is  identical  with  that  of  Conrad  and  Schulze  (Abstr.,  1909,  i,  211). 
The  silver  derivative,  Q^rfi^c^Kg^  crystallises  in  heavy  needles. 
When  it  is  treated  with  hydrogen  sulphide  and  filtered,  the  filtrate 
yields  on  evaporation  in  a  vacuum,  transparent,  prismatic  crystals, 
which  consist  probably  of  impure  ethyl  nitrocyanoacetate.  On  reduc- 
tion with  sodium  amalgam,  ethyl  ammonionitrocyanoacetate  yields 
the  sodium  oximinocyanoacetate,  whilst  when  it  is  treated  in  alcoholic 
solution  with  hydrogen  chloride,  the  ammonium  salt  of  ethyl  nitro- 
malonate  is  produced.  This  shows  that  the  middle  carbon  atom  of 
the  product  obtained  by  the  author  by  the  destruction  of  ethyl 
furoxandicarboxylate  is  linked  with  a  nitro-group,  whilst  in  Wieland's 
products  there  is  an  oximino-group.  An  aqueous  solution  of  ethyl 
ammonionitrocyanoacetate  treated  with  an  ammoniacal  copper  solu- 
tion slowly  deposits  the  compound  (C3H203N3)2Cu,4NH3,  identical 
with  that  obtained  from  ammoniacal  copper  solutions  of  ammonium 
fulminurate  (compare  Conrad  and  Schulze,  loc.  cit.).  Saponification 
of  ethyl  ammonionitrocyanoacetate  with  barium  hydroxide  yields 
the  barium  derivative,  C304N2Ba,2H20,  but  it  is  not  possible  to 
isolate  the  free  acid,  because  it  decomposes  quantitatively  in  solution, 
forming  nitroacetonitrile  and  carbon  dioxide.  The  ammonium,  salt 
of  nitroacetonitrile,  CgNaOgHgjNHg,  has  m.  p.  about  135°. 

R.  V.  S. 


Constitution  of  the  Fulminuric  Acids.  IV.  Celsio  Ulpiani 
{Gazzetta,  1912,  42,  i,  243 — 263). — The  paper  records  attempts  which 
have  been  made  to  prepare  (or  to  ascertain  the  structure  of)  some  of 
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TEe^ven  different  substances   C2H2^2-^2'   which  have  at   least   one 

oxygen  atom  linked  with  nitrogen. 

By  the  action  of  boiling  water  on  ethyl  furoxandicarboxylate  the 

author  obtained  (compare  preceding  abstract)  nitrocyanoacetic  acid  (of 

which    the   constitution    was    established    by    Conrad     and    Schulze, 

Abstr.,  1909,  i,  211)  and  nitroacetonitrile  (of  which  the  constitution 

was  settled  by  Steinkopf  and  Bohrmann,  Abstr.,   1908,  i,  327).     The 

substance  of  m.  p.  40°  described  by  Steiner  (Trans.,  1876,  ii,  288)  as 

nitroacetonitrile,  the  author  finds  to  have  the  composition  C^OgN^,  and 

.      .  ,..,..,     CN-CINO 

to  be,  consequently,  fur oxandicar boxy lonitrile,  p^j.A.xjA 

[With  A,  De  Dominicis.] — From  the  oxidation  of  glyoxime  with 
sodium  hypochlorite  or  with  concentrated  nitric  acid,  no  individual 
product  could  be  isolated.  Oxidation  of  glyoxime  with  permanganate 
yields  a  compound  (C  25-91%,  H  4-08%,  N  30-64%),  which  crystallises 
in  needles  and  decomposes  at  97°.  When  glyoxime  is  oxidised  with 
nitrogen  peroxide  in  ethereal  solution,  a  yellow,  crystalline  substance, 
CgHaOgNgjJHgO,  is  obtained;  it  has  m.  p.  104°.  It  forms  an 
..  ammonium  salt,  C2H303N3*NH3,JH20.     For  this 

yv  substance  of  m.  p.  104°  the  annexed  formula  is 

HO— N  suggested. 

V  [With  N.    SciACCA.]— The  interaction  of  equi- 

NOj^HgO    molecular  quantities  of    ethyl    cyanocarboxylate 

-jjp ^^  and  hydroxylamine  in  alcoholic  solution  yields  a 

.       ,  crystalline  substance,  C4Hg03N2,  m.  p.   99 — 100°. 

^j;^^rT  It  gives  a  green  precipitate  with  copper  acetate, 

and  an  intense  reddish-violet  coloration  with 
ferric  chloride.  The  substance  is  assigned  the  structure  of  the 
ethyl  ester  of  oxalmonoainido-oxime,  C02Et*C(IN'OH)*NH2.  When  it 
is  saponified  with  sodium  hydroxide,  a  crystalline  substance,  m.  p. 
141°  (decomp.),  is  obtained,  which  is  probably  oxalmonoamido-oxime . 
The  silver  salt,  CgHgOgNgAg,  forms  acicular  crystals.  E..  V.  S. 

Sodium  Pentacyanohydrazinoferrite  [Hydrazinoferropenta- 
cyanide].  E.  Biesalski  and  Otto  Hauser  (Ztitsch.  anorg.  Chem., 
1912,  74,  384 — 388). — If  a  concentrated  solution  of  6  grams  of 
hydrazine  hydrate  is  added,  drop  by  drop,  to  an  ice-cold  alkaline 
solution  of  12  grams  of  sodium  nitroprustiide  in  ethyl  and  methyl 
alcohol,  a  yellow,  crystalline  precipitate  is  obtained,  which  is  washed 
with  alcohol  and  ether  and  dried  over  sulphuric  acid,  and  has  the 
composition  Na3N2H4(CN)5,H20.  It  gives  the  characteristic  reaction 
of  ferropentacyanides,  a  red  coloration  when  boiled  with  hydroxyl- 
amine.    It  readily  decomposes,  becoming  green  and  evolving  cyanogen. 

At  least  one  more  cyanogen  group  may  be  replaced  by  using  an 
excess  of  hydrazine.  Similar  reactions  occur,  but  less  readily,  with 
phenylhydrazine,  ethylamine,  and  diethylamine  (compare  Hofmann, 
Abstr.,  1900,  i,  591).  C.  H.  D. 

New  Silicanes.  Artur  Bygden  (Ber.,  1912,  45,  707—713. 
Compare  Abstr.,  1911,  i,  845). — The  author  has  extended  bis  work  on 
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tetra-alkylsilicanes,  and  has  prepared  compounds  containing  9, 10,  and 
11  atoms  of  carbon,  and  a  derivative  of  silicoethane,  as  well  as  silicanes 
containing  the  phenyl  group.     The  following  substances  are  described  : 

Triethyl  -  u  •  p'opijlsilicane,  b.  p.  172-8— 173-2°  (corr.)/761-4  mm., 
Di**  0*775,  from  trichloro-n-propylsilicane  and  magnesium  methyl 
bromide  (4*5  mols.) ;  triethyl-n-butijlsilicane,  b.  p.  190-6 — 191*6°/ 
762*2  mm.,  T)]'^  0782,  from  trichlorobutylsilicane  and  magnesium  ethyl 
bromide  (4*2  mols.)  ;  triethylimhutyUilicane,  b.  p.  187*0 — 187*2°  (corr.)/ 
762  mm.,  D^'  0*784,  from  trichloroisobutylsilicane  and  magnesium 
ethyl  bromide  (4*5  mols.) ;  triethyli^oamylsilicanej  b.  p.  204*6 — 205*6° 
(corr.}/757-3  mm.,  T>]^  0-785,  from  trichlorowoamylsilicane  and 
magnesium  ethyl  bromide  (4-5  mols.). 

tlexamethylsilicoethanef  B\^le^^  prepared  from  silicon  hexachloride 
and  magnesium  methyl  bromide  (6*2  mols.),  has  b.  p.  112 — 114°  (corr.)/ 
756-9  mm.,  m.  p.  12*5—14°. 

Trichlorophenylsilicane,  isolated  from  the  product  obtained  by  the 
gradual  addition  of  magnesium  phenyl  bromide  to  a  solution  of  silicon 
tetrachloride  in  ether,  has  b.  p.  200*5—201*5°  (corr.)/740*4  mm., 
whereas  Ladenburg  (Abstr.,  1873,  1026)  found  197°.  Magnesium 
methyl  bromide  (33  mols.)  and  magnesium  ethyl  bromide  (4*2  mols.) 
convert  it  respectively  into  phenyltrimethylsilicane,  b.  p.  171*5 — 171*7° 
(corr.)/759*4  mm.,  D^'  0*873,  and  pkenyltriethylsilicaiie,  b.  p. 
238*2—238*4°  (corr.)/763*l  mm.,  Di^  0*894. 

An  attempt  to  prepare  dichlorophenylethylsilicane  by  the  inter- 
action of  magnesium  ethyl  bromide  (1*1  mols.),  and  trichlorophenyl- 
silicane was  not  completely  successful  (compare  Kipping,  Trans.,  1907, 
91,  215),  but  the  product  so  obtained,  when  acted  on  by  magnesium 
methyl  bromide  (2*3  mols.),  yielded  phenyldimethylethylsilicane,  b.  p. 
197*6—198*6°  (corr.)/758*7  mm.,  Df  0*881. 

Benzyltrimethylsilicane,  prepared  from  trichlorobenzylsilicane  and 
magnesium  methyl  bromide  (3*3  mols.),  has  b.  p.  191*2 — 191*4°  (corr.)/ 
759*5  mm.,  D\'  0*872.  H.  W. 

Proposals  for  a  Nomenclature  of  Heterocyclic  Substances 
and  its  Extension  to  Cyclic  Substances  in  General  and  to 
Acyclic  Compounds.     Auguste  Behal  {Bull.  Soc.  chim.,  1912,  [iv], 

II,  264 — 275). — The  nomenclature  proposed  is  a  literal  rendering  of 
formulae    without   reference   to    the    functions    of   the   characteristic 
groups  in  the  substance,  and  it  is  suggested  that  it  would  be  especially  A 
useful  for  indexing  purposes.  V 

Greek  prefixes  are  to  be  used  to  indicate  the  number  of  links  in  a 
closed  chain,  and  the  nature  of  the  links  will  be  indicated  by  the  words 
0X0,  azo,  thio  for  rings  containing  0,  N  or  S,  or  oxonio,  azonio, 
sulphinio,  etc.,  in  the  case  of  oxonium,  azonium  or  sulphinium  com- 
pounds. The  residue  ISO  will  be  called  thion,  and  SOg  will  be  named 
sulphone.  The  names  of  closed  saturated  chains  will  end  in  -ane,  and 
unsaturation  will  be  indicated  by  the  terminations  -ene,  -diene,  -triene, 
etc.  ;  thus,  dihydropyrrole  will  be  cyc/opentazene,  and  pyridine 
becomes  c?/cZohexazotriene.  The  numbering  of  the  links  composing 
the  ring  will  begin  with  the  atom  of  lowest  atomic  weight.  In  poly- 
heterocyclic  compounds,  Latin  prefixes  will  be  used  to  indicate  the  number 


ORGANIC    CBEMISTRY.  ,         i.   343 

of  rings,  and  numbers  appended  indicating  the  points  of  attachment ; 
thus  quinoline  would  be  bicycIo-5  :  10-decazo-l-pentene-l  :  3  :5  :  6  :  8. 
The  same  system  could  be  used  for  polyhomocyclic  substances ; 
thus  anthracene  would  be  tetracyclo-1  :8:2:7:9:14- tetradeca- 
hexene-2 :3:5:9: 10:12.  In  the  case  of  bridged  rings,  the  linking 
atoms  forming  the  bridge  would  be  indicated  by  letters  a,  6,  c,  etc., 
and  the  position  of  the  bridge  by  the  numbers  of  the  atoms  in  the 
primary  ring,  at  which  ib  is  attached  ;  thus  pinene  would  be  bicyclo- 
a  :  6  :  4-heptene-l-trimethyl-a  :  a  :  1.  In  general,  the  longest  possible 
chain  is  to  be  taken  as  the  basis  of  the  name,  and  where  two  chains 
are  of  equal  length  the  more  complex  is  to  be  taken  as  a  basis.  The 
dioxide  formula  for  quinone  would  be  called  bicyclo-a  :  6  : 1  :  4-octo- 
dioxotriene-1  :  3  :  5,  or,  if  preferred,  the  nature  of  the  linking  bridge 
atoms  may  be  indicated  thus  :  bicyclo-a  :  b{0.0) :  1  :  4-octo-dioxotriene- 
1:3:5. 

The  system  is  applied  to  acyclic  compounds  with  the  addition  of  the 
Geneva  system  of  numbering  atoms  in  side-chains,  and  the  convention 
that  oxygen  doubly  linked  to  carbon  is  to  be  indicated  by  the  suffix 
-one ;  thus  diethyl  ether  becomes  pentoxane-3,  the  acid  anhydride, 
CHg-CHMe-CH^-CO-O-CO-CHMe-CHg,  becomes  octoxane-4-dione-3:5- 
dimethyl-2  :  7,  and  sulphonal,  CH2Me-S02-OMe2-S02-CH2Me,  would 
be  called  heptadisulphone-3  :  5-dimethyl-4  :  4. 

The  names  may  be  shortened  by  using  numerals  and  letters  in  place 
of  prefixes,  thus  3C  for  tricyclo-  and  so  on,  different  kinds  of  type 
being  used  for  numerals  and  letters  serving  different  purposes  in  the 
name,  thus  ^-naphthol  tetrahydride  could  be  written  2C-1  :  6-10-triene- 
2:4: 6-ol-3  (bicyclo-1  :  6-decatriene-2  :  4  :  6-ol-3). 

A  large  number  of  examples  of  the  application  of  this  system  to 
the  naming  of  complex  substances  are  given  in  the  original. 

T.  A.  H. 


A^'^-cyc^oHexadiene.  Carl  D.  Harries  {Ber.,  1912,  46, 
809—816.  Compare  Abstr.,  1909,  i,  218;  Crossley,  Trans.,  1904,  85, 
1403). — The  formation  of  cyclohexene  as  well  as  c?/c^ohexadiene  on 
elimination  of  hydrogen  bromide  from  1  :  2-dibromoc?/cZohexane  by 
means  of  quinoline  is  confirmed,  contrary  to  the  results  of  Zelinsky 
and  Gorsky  (Abstr.,  1911,  i,  847),  by  the  following  new  investigation. 
"When  dibromoc^/c^ohexane  is  treated  in  alcoholic  solution  with 
trimethylamine,  an  additive  product,  CgH^gNBr,  of  trimethylamine 
with  a  monobromide  is  obtained,  m.  p.  181°  (decomp.).  When  heated, 
this  decomposes  into  trimethylamine  and  a  hydrocarbon,  CgHg, 
D2S  0*8421,  tiq  1*475.  It  gives  an  intense  dark  red  coloration  with 
concentrated  sulphuric  acid.  On  prolonged  treatment  with  ozone  a 
mixture  of  mono-  and  di-ozonide  is  obtained,  from  which,  on  decom- 
position, succindialdehyde  and  other  products  resulted. 

The  hydrocarbon  when  brominated  yields  a  tetrabromide  crystallis- 
ing in  thick,  colourless  prisms,  m.  p.  87 — 89°.  On  brominating  the 
mixture  of  hydrocarbons  obtained  by  the  method  of  Zelinssky  and 
Gorsky,  two  tetrabromides,  m.  p.  87 — 89°  and  165 — 156°,  possibly 
corresponding  with  cis-  and  irans-isomerides,  as  well  as  an  oily  fraction, 
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were  obtained  ;  the  last  contained  1  :  2-dibromocyc^hexane,  correspond- 
ing with  about  25%  of  cyc^ohexene  in  the  original  hydrocarbon. 

E.  F.  A. 

Indones  and  their  Transformation  Products  in  Sunlight. 
Behaviour  with  Ozone.  Mabussia  Bakunin  {Rend.  Accad.  Sci.  Fia. 
Mat.  Napoli,  1911,  [iii],  17,  379 — 386.  Compare  Bakunin  and  Lanis, 
Abstr.,  1911,  i,  992). — The  present  paper  deals  with  4-nitro-2- 
phenylindoue  and  with  the  product,  m.  p.  about  320°,  obtained  when 
it  is  kept  in  sunlight.  The  latter  does  not  react  with  phenylhydrazine 
or  semicarbazide.  4-Nitro-2-phenylindone,  however,  yields  with  semi- 
carbazide  a  substance^  OjgHjgOgN^,  which  has  m.  p.  210°,  and 
crystallises  in  yellow  needles. 

The  action  of  ozone  on  the  nitrophenylindone  and  on  the  substance 
of  m.  p.  320°  has  also  been  investigated,  the  dilute  ozone  employed 
being  obtained  by  passing  oxyg^en  through  a  Berthelot  tube  connected 
with  an  induction  coil.  4-Nitro-2-phenylindone  when  ozonised  in 
chloroform  solution  at  0°  yielded  (1)  benzoic  acid ;  (2)  a  substance, 
m.  p.  128°  (obtained  in  some  experiments  only);  (3)  a  well-crystallised, 
stable  substance,  m.  p.  157 — 158°.  The  last-named  product  reacts 
with  phenylhydrazine,  and  is  not  affected  by  sodium  carbonate  or 
by  boiling  water.  When  boiled  with  barium  hydroxide,  it  dissolves, 
and  from  the  solution,  on  addition  of  acid,  benzoic  acid  can  be  obtained, 
and  also  a  substance,  m.  p.  136 — 137°.      The  substance  of  m.  p.  157° 

N02.CeH3-CH 
is  assigned  the  constitution  of  an  ozonide,  \  l^^s?    whilst 

CO— CPh 
NO^-C^Hg-CH 
for   the  compound   of   m.  p.  136°  the  formula  I^Og    is 

COaH-CPh 
suggested.     Analyses  were  made  in  both  cases. 

The  transformation  product  (of  m.  p.  320°)  of  4-nitro-2-phenylindone 
was  unaffected  by  ozone  under  the  conditions  of  experiment. 

R.  V.  S. 

Explosiveness  of  the  Residues  from  Ethereal  Solutions 
of  Nitrophenylmdones  Exposed  to  Light.  III.  Marussia 
Bakunin  {Rend.  Accad.  Sci.  Fis.  Mat.  Napoli,  1911,  [iii],  17, 
375 — 378.  Compare  Bakunin  and  Lanis,  Abstr.,  1911,  i,  992).— 
Ethereal  solutions  of  nitrophenylindones  which  have  been  exposed  to 
light  yield  on  distillation  an  explosive  residue.  Ether  and  ethereal 
solutions  of  cinnamic  acid  did  not  yield  an  explosive  residue  after 
exposure  to  light  in  the  same  circumstances  ;  if  the  explosive  properties 
are  due  to  ethyl  peroxide,  therefore,  it  is  possible  that  the  dissolved 
nitro-derivative  favours  its  formation.  R.  V.  S. 

Molecular  Compounds  of  Aromatic  Amines  with  Nitro- 
derivatives.  Demetrius  E.  Tsakalotos  {Bull.  Soc.  chim.,  1912,  [iv], 
11,  284—288.  Compare  Abstr.,  1908,  i,  498).— Mixtures  of  aromatic 
amines  with  nitro-derivatives  are  intensely  coloured,  and  Oatromiss- 
lensky  (Abstr.,  1911,  ii,  195)  has  obtained  spectroscopic  evidence  of 
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the  formation  of  a  definite  molecular  compound  between  aniline  and 
nitrobenzene,  although  Kremann  (Abstr.,  1905,  ii,  77)  had  shown 
that  the  fusion  curve  for  mixtures  of  these  two  substances  did  not 
indicate  the  formation  of  such  a  compound.  The  author's  previous 
work  (loc,  cit.)  has  shown  that  such  compounds  may  only  exist  in  the 
liquid  state,  and  he  has  therefore  examined  viscosity  and  density 
curves  for  mixtures  of  (1)  aniline  and  nitrobenzene,  (2)  dimethyl- 
aniline  and  nitrobenzene,  and  the  fusion  curve  for  a-mononitro- 
naphthalene  and  a-naphthylamine,  and  finds  that  in  these  cases  there  is 
no  indication  of  the  formation  of  molecular  compounds,  so  that  the 
latter  must  be  almost  entirely  dissociated  even  in  the  liquid  state. 
Kremann  {loc.  cit.),  however,  has  shown  that  stable  compounds  of 
this  kind  are  formed  between  the  aromatic  amines  and  di-  and 
tri-nitro-compounds.  T.  A.  H. 


Preparation  of  Diarylamines.  Knoll  &  Co.  (D.R.-P.  241853). 
— Diarylamines  have  previously  been  prepared  by  heating  arylamine 
hydrochlorides  with  elimination  of  ammonium  chloride  ;  the  conden- 
sation of  the  bases  is  now  found  to  take  place  readily  in  the  presence 
of  iodine. 

2  : 2'-Dinaphthylamine  (m.  p.  170*5")  was  obtained  in  quantitative 
yield  by  heating  j8-naphthylamine  in  the  presence  of  0*5%  of  iodine 
during  four  hours  at  230°;  in  the  absence  of  iodine  a  10%  yield  only 
was  obtained ;  this  reaction  also  takes  place  in  boiling  aniline 
solution. 

The  following  compounds  were  also  prepared  in  the  presence  of 
iodine:  4 : 4'-Dihydroxydiphenylamine,  m.  p.  169°,  in  70%  yield  at 
200°  from  jo-aminophenol ;  the  triacetyl  derivative  has  m.  p.  132*5° 
(the  previously  recorded  m.  p.'s  are  174*5°  and  128*5°  respectively). 

a-Phenylnaphthylamine,  m.  p.  60°,  b.  p.  2 2 3°/ 10  mm.,  in  85%  yield 
from  aniline,  and  a-naphthylamine  at  230 — 250°  during  eight  hours. 

a-o- Methoxyphenylnaphthylamine,  m.  p.  99*5°,  b.  p.  226 — 228°/ 
11  mm.;  the  i^-methoxy-com^oMndi  has  b.  p.  250 — 252°/13  mm. 
a.-0-Tolylnaphthylamine  has  b.  p.  198 — 202°/9  mm. ;  the  m-tolyl 
derivative,  b.  p.  234 — 237°/ll  mm.;  the  ^-tolyl  derivative,  m.  p.  78°, 
b.  p.  230°/10  mm.  ;  the  m-xylyl  derivative,  b.  p.  227— 232°/9  mm. ; 
the  ^-chlorophenyl  derivative,  m.  p.  102 — 103°,  and  the  m-chlorophenyl 
derivative,  m.  p.  72*5°,  b.  p.  238— 241°/12  mm. 

p-Phtnylnapkthylamine  has  m.  p.  108°,  b.  p.  237°/15  mm.;  the 
^hlorophenyl  derivative,  m.  p.  101°,  b.  p.  251*5°/ 13  mm.,  being 
obtained  in  90%  yield  from  /?-naphthol  and  p-chloroaniline. 

jS-m-Tolylnaphthylamine  has  m.  p.  68—69°,  b.  p.  243— 246°/15  mm., 
yield  90%  (previously  recorded,  m.  p.  67°) ;  the  o-tolyl  derivative, 
m.  p.  95°,  b.  p.  235— 237°/14  mm. ;  the  o-chlorophenyl  derivative, 
m.  p.  89°,  b.  p.  236— 238°/13*5  mm.;  the  m-chlm-ophenyl  derivative, 
m.  p.  101°,  b.  p.  250— 253°/ 11  mm.,  and  the  ^-chloro-o-tolyl  derivative, 
m.  p.  75°,  b.  p.  262— 264°/15*5  mm. 

i>i-2  naphthyl-m-phenylenediamine,  m.  p.  234°,  from  j8-naphthol  and 
m-phenylenediamine  at  200—260°,  is  obtained  in  quantitative  yield. 

UKvoL.  Oil.  i.  h  h 
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The  Action  of  Iodine  on  Phenols.  II.  The  Catalytic 
Decomposition  of  Tri-iodophenol.  John  M.  Wilkie  {J.  Soc. 
CJum.  Ind.,  1912.  31,  208—210.  Compare  Abstr.,  1911,  ii,  546).— 
The  author  has  found  that  the  addition  of  one  drop  of  iV/10-solution 
of  iodine  to  a  saturated  solution  of  sodium  tri-iodophenol  produces  a 
striking  colour  effect,  the  solution  finally  becoming  semi-solid  owing  to 
the  precipitation  of  tetraiododiphenylenequinone  (compare  A bstr.,  1911, 
ii,  546).  Investigation  of  this  reaction  has  shown  that  (1)  the  reaction 
is  truly  catalytic,  since  no  iodine  is  lost,  the  iodine  in  the  final  phase 
corresponding  exactly  with  that  added  initially;  (2)  the  acid  liberated, 
in  the  reaction  is  hydriodic  acid,  and  (3)  the  weight  of  the  tetra- 
iododiphenylenequinone produced  corresponds  with  that  of  the 
tri-iodophenol  taken. 

The  reaction  has  a  high  initial  velocity,  and,  in  some  cases, 
is  practically  complete  in  one  hour.  It  does  not  proceed  in  neutral 
solution,  the  presence  of  a  small  quantity  of  free  alkali  being  neces- 
sary. Excess  of  alkali,  however,  completely  inhibits  the  reaction,  ii 
being  diflScult  to  obtain  a  satisfactory  conversion  if  the  alkali  exceedl 
two  mols.  of  sodium  hydroxide  per  mol.  of  tri-iodophenol,  and  undei 
such  conditions  the  iodine  is  not  recoverable.  With  solutions  con^ 
taining  inhibitive  amounts  of  alkali,  reaction  occurs  if  dilute  acid  il 
added  cautiousl}'  to  restore  the  optimum  condition;  carbon  dioxid< 
acts  similarly  if  slowly  bubbled  through  the  solution.  The  additioi 
of  considerable  amounts  of  iodine  will  also  overcome  the  inhibitor] 
effects  of  alkali. 

The  author  considers  that  hypoiodous  acid  is  the  real  catalyst,  acting"" 
in   accordance    with    the   equations  :    2I2  +  211^0  '^^  2HI  -f  2H0I ; 
2C6H2l80Na  -f  2H0I  =  O^^BJ^fi^  +  2^  +  2NaOH.  T.  S.  P. 


Nitro-derivatives  of  Diphenyl  Ether.  Alphonse  MAIL^E  and 
Marcel  Murat  (Cornpt.  rend.y  1912,  164,  715—716). — When  diphenyl 
ether  is  treated  with  fuming  nitric  acid  in  acetic  acid  solution  at  50°, 
o-  and  ^nitrodipJienyl  ether,  CgH5*0*C(5H4'N02,  are  formed.  The 
former  is  an  oil,  b.  p.  185°/55  mm.,  whilst  the  latter  crystallises  in 
clinorhombic  prisms,  m.  p.  56° ;  on  reduction,  it  yields  p-aminodiphenyl 
ether,  CjgHi^ON,  m.  p.  82°.  This  amine  develops  an  intense  and 
persistent  red  coloration  with  bleaching  powder. 

A  mixture  is  obtained  when  diphenyl  ether  is  added  to  cold  fuming 
nitric  acid.  Extraction  of  the  product  with  boiling  alcohol  yields 
2:4:2':  4'-tetranitrodiphenyl  ether,  CgH:8(N02)2-0*CgH3(N02)2,  m.  p. 
95°,  and  a  more  soluble  <rim7ro-d erivative,  m.  p.  108 — 110°.  A  second 
extraction  yields  a  pew/a^iiVro-derivative,  m.  p.  86 — 88°.  Extraction 
with  carbon  tetrachloride  gives  an  ill-defined  mixture,  m.  p.  110 — 120°, 
but  subsequent  treatment  of  the  residue  with  ether  removes  the 
4 :  4' -  dinitro  -  derivative,  m.  p.  138 — 139°,  and  a  very  soluble 
2  :  4  :  6  :  2'  :  4'  :  6'-Aea;om<ro-derivative,  m.  p.  67°.  If  the  original 
mixture  of  nitro-com  pounds  is  treated  with  sulphuric  and  nitric  acids, 
an  octom^ro-derivative,  m.  p.  195°,  is  formed.  The  orientation  of  the 
compounds  mentioned  has  not  been  definitely  established 

W.  O.  W. 
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m-Methylaminophenol.  Joachim  Biehringer  and  A.  Tanzen 
{Ghem.  Zeit.y  1912,  36,  389). — m-Methylaminophenol  can  be  satisfac- 
torily prepared  by  methylating  ??2-aminophenol  with  methyl  iodide  in 
the  presence  of  potassium  hydroxide  solution  at  100°  in  a  sealed  tube. 
It  was  obtained  as  a  viscous  oil,  b.  p.  169*5°/12  mm.  (compare  Gnehm 
and  Scheutz,  Abstr.,  1901,  i,  519);  the  dibenzoyl  derivative, 

NMeBz-CgH^-OBz, 
forms  colourless  needles,  m.  p.  150°.  D.  F.  T. 

New  Derivatives  of  Phenyl  Sulphide.  Edouard  Bourgeois 
and  P.  HuBER  {Rec.  trav.  chim.,  1912,  31,  30 — 32). — o-  and  jt?-Amino- 
phenyl  sulphides  are  obtained  by  reduction  of  the  corresponding 
nitro-compounds  with  tin  and  hydrochloric  acid.  The  o-aminophenyl 
sulphide,  NHg'CgH^'SPh,  crystallises  from  alcohol  in  colourless,  trans- 
parent tablets,  m.  p.  35-5°,  b.  p.  212°/25  mm.,  257-5°/100  mm.  The 
para-compound  crystallises  in  white  needles,  m.  96°  (Kehrmann  and 
Bauer,  Abstr.,  1897,  i,  27,  give  93°).  These  two  bases  on  diazotisation 
and  boiling  with  water  give  the  corresponding  hydroxy-compounds. 
Q-Hydroxyphenyl  sulphide,  SPh'CgH^'OH,  is  a  viscous,  yellow  liquid, 
b.  p.  219°/66  mm.,  and  the  para-comjoowwc?  a  white  solid,  m.  p.  25°. 

W.  G. 

Trinitroanisoles.  H.  Yermeulen  {Rec.  trav.  chim.,  1912,  31, 
101 — 104.  Compare  Abstr.,  1906,  i,  256  ;  and  Blanksma,  Abstr., 
1904,  i,  577  ;  1908,  i,  979).— The  trinitroanisoles  were  all  obtained 
from  the  dinitroanisoles,  using  for  nitration  a  mixture  of  nitric  acid 
(D  1-5)  and  sulphuric  acid  in  equal  volumes. 

2  :  3-Dinitroanisole  yields  2  :  3  : 4-trinitroanisole,  m.  p.  155°  (com- 
pare Meldola  and  Eyre,  Trans.,  1902,  81,  993),  which  when  acted 
on  by  sodium  methoxide  gives  2  :  4-dinitro-l  :  3-dimethoxybenzene. 
3 : 6-Dinitroanisole  is  converted  into  3:4: 6-trinitroanisole,  m.  p. 
106 — 107°,  which  gives  4  :  6-dinitro-l  :  3-dimethoxybenzene  with 
sodium  methoxide,  thus  orientatiDg  the  third  nitro-group.  3  : 4-Di- 
nitroanisole  yields  a  mixture  of  2:3:4-  and  3:4:  6-trinitroanisoles. 
3 : 5-Dinitroanisole  on  nitration  gives  2:3: 5-trinitroanisole,  m.  p. 
104°,  and  a  small  quantity  of  3  :  4: :  6-trinitroanisole,  m.  p.  119 — 120°. 
With  sodium  methoxide,  the  former  yields  3  :  5-dinitroveratrole,  and 
the  latter,  4  : 5-dinitro-l  :  3-dimethoxybenzene.  W.  G. 

a-^-Methoxyphenylethylamine  [a-Anisylethylamine].  Mario 
Betti  and  Giuseppe  Del  Rio  (Gazzetta,  1912,  42,  i,  283—288).— 
The  authors  have  resolved  the  base  into  the  optical  isomerides  by 
crystallisation  of  the  hydrogen  tartrates  from  alcohol.  The  less 
soluble  hydrogen  tartrate,  Cc^^^01^{QfifiQ),  forms  large,  lustrous 
crystals.  It  has  a^o  +  1-66°  in  5%  aqueous  solution  (200  mm.  tube). 
The  free  base  liberated  from  it  has  [a]^  +  22-68°  in  light  petroleum  (con- 
centration 3-704%).  Its  benzoyl  d.ev\YSiiiYQ  crystallises  in  loDg  needles, 
m.  p.  129°,  and  has  a  +0-80°  in  1%  alcoholic  solution  and  in  400  mm. 
tube  at  about  20°.     The  more  soluble  hydrogen  tartrate, 

tias  a  -f  1*12 — 1'16°  in  5%  aqueous  solution  in  a  200  mm.  tube  at  about 
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20°.  The  free  base  has  [a]^  -19-13".  Its  benzoyl  derivative  has 
m.  p.  138°,  and  a  -  074°  in  1%  alcoholic  solution  in  a  400  mm.  tube  at 
about  20°.  R.  V.  S. 

Haloid  Derivatives  of  Ditolyl  Ethers.  Alphonse  Mailhe 
and  Marcel  Murat  (Bull.  JSoc.  chim.,  1912,  [iv],  11,  288— 294).— A 
more  detailed  account  of  work  published  already  (this  vol.,  i,  254),  in 
the  course  of  which  some  further  compounds  are  described.  The 
mono-halogenated  substances  have  the  halogen  atom  in  the  para- 
position  with  respect  to  the  ether  linking,  and  the  di-halogenated  com- 
pounds have  a  halogen  atom  in  the  para-position  in  each  of  the  two 
rings,  except  in  the  di-jo-tolyi  ethers,  where  the  ortho-positions  are 
occupied  by  the  halogen  atoms. 

Chlorodi-o-tolyl  ether  has  D^o  1*1741,  n]y  1-590.  Dichlorodi-o-tolyl 
ether  has  DM-2980,  n^  1*61 1.  Bromo-di-o-tolyl  etlier,  b.  p.  323—325°, 
D^  1*4090,  71d  1*613,  is  a  viscous  liquid.  The  ci?i6romo-derivative  boils 
at  250715  mm. 

Chlorodi-m-tolyl  etlim-y  b.  p.  312°,  D"  M630,  n^  1*588,  and  the 
corresponding  c?ic/i/oro-compound,  b,  p,  336 — 338°,  D^^  1*2882,  riu  1-606, 
are  both  very  viscous  liquids.  Bromodi-m-tolyl  ether, b.  p.  330°/755  mm., 
riy)  1*624,  is  liquid,  whilst  the  dibromo-compound,  already  described  by 
Cook  (Abstr.,  1910,  i,  731),  is  solid,  m.  p.  120°. 

Chlorodi-;>tolyl  ether,  D^"  1*18,  n^  1*602,  and  the  dichloro-derivative 
are  both  liquid.     Bromo-di-;>tolyl  ether  has  Wj,  1*620.  T.  A.  H. 

4-Amino-a-Daphthyl  Mercaptan.  II.  Theodor  Zincke  and 
Franz  SchCtz  {Ber.,  1912,  46,  636—645.  Compare  this  vol.,  i,  257).— 
4- Amino-a-naphthyl  methyl  sulphide  in  alcoholic  solution  reacts  with 
amyl  nitrite  and  concentrated  hydrochloric  acid  to  form  \-melhylihiol- 
/laphthalene-i-diazonium  chloride,  SMe'CjoHg'NgCl,  decomp.  120°,  green 
needles  or  leaflets.  The  diazo-compound  is  stable,  forms  a  platini- 
cfUoridey  chromale,  nitrate,  sulpJiate,  bromide,  and  perbromide, 

CiiH^N^SBrg, 
decomp.   135°,  and    condenses    normally    with    /8-naphthol   and    with 
dimethylaniliue  to  form  respectively  l-methylthiolnaphthaleneA-azo-P- 
naphtliol,  SMe'CifiHg'Ng'CjoHjj'OH,  green  crystals  with  red  fracture, 
and  l-7neihylthiolnaphthalene-4:-azodiinethylaminobenzene, 

SMe-C.oH.-Ng-CeH^-NMea, 
m.  p.  155°,  purple-red  leaflets  {hydrochloride,  green  powder).  The 
diazo-compound  is  reconverted  into  4-amino-a-naphthyl  methyl 
sulphide  by  stannous  chloride  or  sulphurous  acid,  but  is  changed  by 
cold  10%  potassium  sulphite  to  1  :  V-dimethylthiol-4: :  i' -azonaphthalene, 
N2(CiQHg*SMe)2,  dark  red  prisms  with  a  green  lustre,  and  by  a  mixtuie 
of  40%  potassium  hydrogen  sulphite  and  cold  saturated  aqueous 
potassium  chloride  to  potassium  l-methylthiolnaphthalene-i-diazo- 
sulplwnate,  SMe'CjoUg-Ng-SOgK,  m.  p.  about  220°  (decomp.),  yellow 
leaflets.  The  sodium  salt,  decomp.  200°,  and  the  barium  and  the  silvtf)' 
salts  of  the  latter  aie  described.  The  diazosulphonate  is  converted  into 
the  diazonium  chloride  by  concentrated  hydrochloric  acid,  and  reacts 
in  boiling  water  with  zinc  dust  and  acetic  acid  to  form,  after  the 
addition  of  hot  saturated  potassium  chloride,  potassium  l-methylthiol- 
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naphthaUne-i-hydrazinesulphonate^  SMe'CjoHg'NH'NH'SOgK,  decomp. 
199 — 200°,  colourless  needles,  which  is  decomposed  by  hydrochloric 
acid,  yielding  nitrogen,  ammonia,  sulphuric  and  sulphurous  acids,  and 
4-amino-a-naphthyl  methyl  sulphide.  The  impure  hydrazine  has  been 
obtained  as  an  oil  from  the  barium  hydrazinesulphonate ;  by  acetylation 
it  yields  the  acetyl  derivative,  SMe'CioHg'NH'NHAc,  m.  p.  216° 
glistening  leaflets. 

4-Dimethylamino-a-naphthyl  methyl  sulphide  reacts  with  amyl 
nitrite  and  formic  acid  (I)  1'2)  to  form  A:-methylthiol-fi-naphthaquinonef 
SMe'CjoHgOg,  m.  p.  197°,  brownish-red  needles,  which  is  reduced  to  a 
colourless,  unstable  quinol,  yrelds  /8-naphthaquinoneanilide  or 
dianilide  by  treatment  with  aniline  under  suitable  conditions,  dichloro- 
j^-naphthaquinone  by  treatment  with  chlorine,  2-hydroxy-a-naphtha- 
quinone  by  treatment  with  alkalis,  and  reacts  with  o-phenylenediamine 

to   form   the   naphthaphenazine,  SMe'OiQHg^^^^OgH^,   m.    p.    170°, 

yellow  needles.  C.  S. 

Phenol-Quinone  Isomerism  of  the  Sohiff's  Bases  of 
Aromatic  Hydroxyaldehydes.  Wilhelm  Manchot  and  Bertil 
Palmberg  {Annalen,  1912,  388,  103 — 135). — The  mutually  inter- 
changeable ''  yellow  "  and  "  red  "  modifications  of  jo-homosalicylidene- 
aniline  and  of  ethyl  salicylidene-/?-aminobenzoate  have  been  already 
described  (Abstr.,  1909,  i,  805;  1910,  i,  33;  1911,  i,  36).  Two  new 
examples  are  now  given,  a-2-ffydroxynaphtkylidene-p-aminophenoly 
OH'CiQHg'CHIN'CgH^'OH,  when  prepared  by  the  rapid  cooling  of  a 
concentrated  alcoholic  solution  of  its  components,  is  obtained  in 
yellow  needles,  m.  p.  222°.  When  prepared  by  slow  crystallisation 
or  by  keeping  the  yellow  needles  in  contact  with  their  mother  liquor, 
the  substance  is  obtained  in  the  '*red"  modification,  orange-yellow 
prisms,  m.  p.  226° ;  this  form  is  converted  into  the  *'  yellow " 
modification  by  rapid  crystallisation  from  alcohol.  In  a  similar 
manner,  ethyl  'p-homosalicylidene-'p-aminobenzoate, 

OH-CQHgMe-CHIN-CeH^-COaEt, 
has  been  obtained  in  a  **  yellow "  modification  (individual  crystals 
appear  as  almost  colourless,  six-sided  plates  under  the  microscope) 
and  a  ''red"  modification,  m.  p.  101°  (individual  crystals  appear  as 
yellow  or  orange-red  prisms)  ;  the  "  yellow "  form  becomes  red  at 
about  80°,  melts  at  90°,  resolidifies,  and  melts  again  at  101°. 

The  isomerism  in  each  of  the  preceding  four  cases  is  somehow 
connected  with  the  hydroxyl  group  in  the  aldehyde,  because  only  one 
compound  is  obtained  in  each  case  when  the  methyl  or  ethyl  ether  of 
the  hydroxyaldehyde  is  condensed  with  the  amine.  It  is  suggested 
that  the  "  yellow  "  and  the  '*  red  "  modifications  may  be  represented 
by  the  respective  formulae,  NRIOH'CgH^'OH  and 

NIi:CH-C<^^';^^^>CH ; 

the  "  yellow  "  modification  reacts  more  rapidly  with  cold  alcoholic 
ferric  chloride.  Attempts  have  been^  made  to  prepare,  from  the 
**  yellow  "  and  the  "  red  "  modifications  of  an  anil,  derivatives  corre- 
spojjdinp  with  each  of  these  formulae,  but  they  have  been  unsuccessful 
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on  account  of  the  ease  with  which  the  "  yellow  "  and  the  ^'  red " 
modifications  change  into  one  another ;  only  in  the  case  of  ethyl 
jt>-homosalicyli(lene-;?-aminobenzoate  has  the  **  yellow "  modification 
been  converted  into  a  hi/drobromide,  C^^H^-^OgNjIIBr,  m.  p.  207°,  and 
the  "red"  modification  into  a  hydrohromide^  m.  p.  215 — 216°. 

The   following   compounds,    each    of   which    occurs    in    only    one 
modification,  are  described  :  a-%Hydroxynaphthylideneaniline, 

OH-CioH«-CH:NPh, 
m.  p.  92°,  almost  colourless,  six-sided  leaflets ;  by  crystallisation 
from  aqueous  alcohol,  the  substance  is  obtained  in  hydrated,  yellow 
ueedles,  m.  p.  90 — 100°,  but  the  red  leaflets  described  by  Knoevenagel 
and  Schrbter  are  shown  to  be  a  mixture  of  the  anil  and  a  red  oxida- 
tion product,  m.  p.  265°,  the  composition  of  which  could  not  be  settled 
definitely  by  analysis.     a-2-Eihoxynaphthylidene-i^-aminophenolf 

OEt-CioHo'CHrN-CeH^-OH, 
m.    p.     188°,    almost   colourless    prisms;    a-2-hydroxynaphihylidene-Tp- 
anistdine,  OH'CiQHg'CHIX-CgH^'OMe,    yellow  needles,  m.   p.   108° ; 
ethyl  a-2-hydroxynaphthylidene-p-aminobenzoate, 

OH-CioHe-CHIN-CgH^-COgEt, 
m.  p.  140°,  slender  needles,  and  its  ethyl  ether^  m.  p.  103*5°,  colourless 
crystals;  a-2-hydroxynaphthylidene-a-naphthylamine,m.  p.  178°,  orange- 
red  crystals;  a-2-hydroxynaphthylidene-P-7iaphthylaminef  m.  p.  140°, 
orange-yellow  needles ;  methyl  ^•homosalicylidene-]^-aminobe7izoate, 
OH-CeHgMe-CHrN-CgH^-COgMe,  m.  p.  162°;  p-honiosalicylidene-p- 
aminobenzoic  acid,  m.  p.  265°;  p-homosalicylidene-p-aminophenol,  m.  p. 
171°,  orange-red  crystals;  p-homosalicylidene-'p-anisidine,  m.  p.  122^; 
2-methoxy-57nethylbenzylidene-p-aminophenolf  m.  p.  190*5°,  colourless 
crystals;  2methoxy-5-methylbenzylidene-i)-anisidi7ie,  m.  p.  90°,  colour- 
less needles  ;  aalicylideneanthranilic  acid, 

OH-CeH^-CHIN-C^jH.-COgH, 
has  been  obtained  as  a  light  yellow,  crystalline  mass,  m.  p.  196 — 197°, 
and  as  red  crystals,  m.  p.  202 — 203°,  but  the  evidence  is  not  con- 
clusive that  these  are  "yellow"  and  "red"  modifications  respectively; 
aalicylideiie-^aminophenol,  m.  p.  140°,  yellow  plates  ;  salicylidene-p- 
anisldine,  m.  p.  84°,  colourless,  hexagonal  leaflets;  o-methoxybenzylidene- 
p~aminophenol,  m.  p.  168°,  colourless  leaflets.  C.  S. 


The  Action  of  Polyhydric  Phenols  on  Uranium  Salts.  J.  A. 
SiEMSSEN  {Chem.  Zeit.,  1912,  36,  353— 354).— The  addition  of 
resorcinol,  quinol,  catechol,  pyrogallol,  phloroglucinol,  etc.,  to  the 
yellow  solutions  of  uranium  salts  gives  intensely  red  solutions,  the 
tone  of  which  varies  from  a  light  red  to  a  purple-red,  according  to 
the  concentration  (compare  Weinland  and  Binder,  ibid.,  208). 
Experiments  in  which  resorcinol  was  chiefly  used  showed  that  cotton 
is  not  dyed  by  such  solutions,  even  in  the  presence  of  potassium 
hydrogen  sulphate.  Wool  is  dyed  yellow,  the  colour  becoming  more 
intense  on  treatment  with  ammonia,  and  being  very  resistant  towards 
cold  alkalis  and  acids  and  towards  warm  soap  and  soda  solutions ;  it 
is  also  completely  fast  to  light.  The  compound  to  which  the  colour  is 
due  has  not  been  isolated.  T.  IS.  P. 
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Triphenylcarbinols.    III.    Hugo  Kaupfmann  and  Paul  Pannwitz 

{Ber.,  1912,  46,  766 — 776). — Certain  tripiienylcarbinols  containing 
methoxy-groups  can  be  reduced  to  the  corresponding  triphenylmethane 
derivatives  by  alcoholic  hydrogen  chloride  (Abstr.,  1905,  i,  773  ;  1909,  i, 
99).  However,  the  acetaldehyde  which  is  also  produced  frequently 
reacts  with  the  product  to  form  tarry  substances.  The  reduction  of 
the  carbinol  is  effected  far  more  conveniently  by  boiling  formic  acid. 
It  is  found  that  under  conditions  in  which  triphenylcarbinol  itself 
is  extremely  slowly  reduced,  (i)  the  presence  of  a  methoxyl  group  in 
the  ortho-position  to  the  methane  carbon  atom  greatly  facilitates  the 
reduction ;  in  the  meta-position  it  has  very  little  influence  ;  in  the 
para-position  it  has  a  slight  facilitating  influence.  Several  methoxy- 
groups  in  para-positions  render  the  reduction  more  easy ;  (ii)  the 
influence  of  hydroxy  1  groups  is  similar  to  that  of  methoxyl  groups;  (iii) 
halogen  atoms  in  the  benzene  nuclei  do  not  markedly  affect  the 
reducibility  ;  (iv)  chloroanil,  malachite-green,  rosolic  acid,  fluorescein, 
and  triphenylmethane-dyes,  such  as  magenta,  are  reduced  extremely 
slightly  or  not  at  all ;  (v)  the  reducibility  does  not  run  pari  passu 
with  the  basicity  of  the  triphenylcarbinols. 

The  following  new  compounds  are  described  :  m-Methoxi/ triphenyl- 
methane, leaflet.s,  m.  p.  86°.  op -Dimethoxy triphenylcarbinol,  m.  p.  115°,  is 
prepared  from  /^-methoxybenzophenone  and  magnesium  o-anisyl 
iodide,  and  yields  op-dimethoxytriphenylmethane,  m.  p.  94°,  by 
reduction,  best  by  zinc  dust  and  acetic  acid,  oo' p-Trimethoxy triphenyl- 
carbinol, m.  p.  ]  19°,  prepared  from  magnesium  o-anisyl  iodide  and  2  :  4- 
dimethoxybenzophenone,  is  easily  reduced  to  oo' p -trimethoxytriphenyl- 
methane,  m.p.  118°.  5-Bromo-2 :  4:-dimethoxytriphfinylcarbinol,  m.  p.  186°, 
is  obtained  by  the  bromination  of  2  :  4-dimethoxytriphenylcarbinol  in 
carbon  disulphide  or  concentrated  sulphuric  acid,  and  yields  5-bromo- 
2 : 4:-dimethoxytriphenylmethane,  m.p.  176°,  by  reduction.  6-Chloro- 
2  :  ^-dimethoxy triphenylcarbinol,  m.  p.  182°,  obtained  by  treating  2  :  4- 
dimethoxytriphenylcarbinol  in  chloroform  with  phosphorus  penta- 
chloride  and  subsequently  with  water,  is  reduced,  as  easily  as  the 
preceding  bromo-compound,  to  5-chloro-2  :  i-dimethoxytriphenylmethane, 
m.p.  159. 

Michael's  salicylresorcinol  is  shown  to  be  resorcinyl  salicylate,  not 
2 : 2'-4'-trihydroxybenzophenone    as    has   hitherto    been   supposed. 

tea 
ction  of  Magnesium  Phenyl  Bromide  on  Methylpinaoolin. 
le.)  Pauline  Ramart-Lucas  {Compt.  rend.,  1912,  154,  708 — 710). 
le  tertiary  alcohols  obtained  by  applying  the  Grignard  reaction  to 
kylacetophenones  (Abstr.,  1910,  i,  378)  undergo  dehydration  when 
ed  with  acetyl  chloride  and  acetic  anhydride,  giving  the  corro- 
ding hydrocarbons.  The  constitution  of  y-phenyl-yS^-dimethylbutan- 
I  y-ol  {loc.  cit)  and  of  the  corresponding  pentanol  has  been  completely 
established  by  their  synthesis  from  pinacolin  and  methylpinacolin 
respectively  by  the  action  of  magnesium  phenyl  bromide.  The 
occurrence  of  acetophenone  amongst  the  products  formed  by  the  action 
of  chromic  acid  on  y-phenyl-y^yS-dimethylbutan-y-ol  is  probably  due  to 
the     intermediate     formation     of     a     hydrocarbon     containing     the 
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trimetbylene   ring,    arising   through   a    dehydrating    action    of    the 
oxidising  mixture.  W.  0.  W. 

Dipterocarpol.  Leopold  van  Itallie  {Pharm.  Weekhlad^  1912,49, 
314 — 321). — Dipterocarpol  is  a  phytosterol  isolated  from  the  balsam  of 
Dipterocarpus  Hasseliii  and  D.  trine.rvia  by  extracting  with  boiling 
alcohol  the  part  insoluble  in  light  petroleum.  It  forms  colourless 
plates,  m.  p.  134—135°  [a]D  +  64-6°,  molecular  formula  C^^U^fi^. 
It  answers  the  phytosterol  tests  of  Liebermann,  Hesse,  Mach, 
Hirschsohn,  and  Tschugaeff. 

When  heated  at  1 60°  under  pressure  with  anhydrous  sodium  acetate 
and  acetic  anhydride,  it  yields,  by  elimination  of  HgO,  dipterocarpol 
anhydride,  C27H44O,  colourless,  doubly  refracting  crystals,  m.  p.  69 — 70°, 
which  answers  to  the  same  tests  as  the  parent  substance.  Phenyl- 
carbimide  also  reacts,  forming  the  anhydride,  but  no  product  was 
obtained  with  either  benzoyl  chloride  or  benzoic  anhydride. 

Oxidation  with  Kiliani's  chromic  acid  mixture  converts  the 
phytosterol  into  the  corresponding  ketone,  dipterocarpone,  Cg^H^^Og, 
colourless,  columnar,  rhombic  crystals,  m.  p.  183 — 184°,  [a]u  + 71*03° 
which  answers  the  phytosterol  tests.  Its  formation  indicates  the 
presence  of  a  CH'OH-group  in  dipterocarpol.  Dipterocarpoximej 
C27H4402*NOH,  forms  microscopic,  colourless  crystals,  m.  p.  249 — 250°. 

With  halogens,  dipterocarpol  forms  additive  products,  which  could 
not  be  obtained  crystalline.  Reduction  with  sodium  and  amyl  alcohol 
did  not  yield  any  crystalline  product.  A.  J.  W. 

Olivil.  WiLHELM  KoERNER  and  Bartolo  L.  Vanzetti  (Mem.  R. 
Accad.  Lincei,  1911,  [v],  8,  749—792.  Compare  Abstr.,  1903,  i,  430). 
— The  authors  give  a  full  account  of  the  work  on  this  subject  previously 
reported  {loc.  cit.),  and  some  new  derivatives  are  described.  Olivil 
ethyl  alcoholate  has  m.  p.  about  120°,  and  [a]f  -23-8°  (in  ethyl 
alcohol).  Olivil  hydrate  has  m.  p.  about  105°,  and  [a]},^  -127°  (in 
water).  Olivil  methyl  alcoholate  has  m.  p.  about  97°,  and  [a]f  -  48*9° 
(in  methyl  alcohol).  Olivil  propyl  alcoholate  has  m.  p.  about  104°. 
Olivil  wopropyl  alcoholate  has  m.  p.  101-5°.  Olivil  allyl  alcoholate  has 
m.  p.  99-5— 106°. 

Dimethylolivil,  CjgH;ig03(OMe)4,  crystallises  in  small,  silky  needles, 
m.  p.  156°,  [ajo  -  56*4°  (in  alcohol).  When  treated  with  bromine  in 
glacial  acetic  acid  solution,  dimethylolivil  yields  a  ??iono6romo-deriv- 
ative,  C22H27()7Br,  which  crystallises  in  colourless  scales,  m.  p.  128°,  and 
also  a  dt6romo-derivative,  C^^c^fi^^v^,  which  forms  (with  1  mol.  of 
benzene)  silky  needles,  m.  p.  about  85°,  or  (anhydrous)  spherical 
aggregates  of  needles,  m.  p.  132°.  Dimethylolivil  also  yields  a  deriv- 
ative with  mercuric  acetate,  C22H2gOg(HgAc)2,  and  with  mercuric 
chloride,  C22H260g(HgCl)2.  Monomethylolivil,  C21H26O7.  is  obtained 
when  olivil  is  treated  with  about  three-fourths  of  the  amount  of 
methyl  iodide  calculated  for  complete  methylation ;  it  crystallises  in 
woolly  needles,  m.  p.  218°  (if  the  bath  is  previously  heated  to  200°). 
Diethylolivil,  C24H82O7,  crystallises  in  needles,  m.  p.  182°.  Monoethyl- 
olivil,  CggHjgOy,  has  m.  p.  145°.  Methylethylolivil,  G^^'H^qO^,  can  b« 
prepared  either  from  monoethylolivil  or  from  monomethylolivil ;  it 
crystallises   in   needles,  m.  p.    about    169°     Dipropylolivil,  CggHg^O^, 
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forms  long,  thin  needles,  m.  p.  135-5°  Dihenzylolivil,  ^84 ^^36^7' 
crystallises  in  silky  needles,  m.  p.  150 — 157°,  according  to  the  mode 
of  heating. 

isoOlivil,  Ci8Hjg03(OH)jj(OMe)2,  forms  prismatic  crystals,  m.  p,  167°  ; 
it  has  [a]}?  +  352°  (in  water),  [a]L^  + 118°  (in  acetic  acid),  [a]?  +61-1° 
(in  alcohol).  With  concentrated  sulphuric  acid  it  gives  a  deep 
orange-red  coloration,  which  becomes  violet  on  addition  of  water,  and 
with  ferric  chloride  it  yields  a  fugitive  blue  coloration,  which  becomes 
green  and  finally  brown.  With  ethyl  alcohol,  isoolivil  yields  an 
alcoholate,  C20H24O7, JEtOH,  which  forms  tabular  crystals.  The  methyl 
alcoholate,  02oH2407,2MeOH,  crystallises  in  tablets.  The  compound 
with  ethyl  ether,  C2oH2407,Et20,  and  the  compound  with  acetone, 
^20^24^7»^^^®2»  ^^®  ^^^^  crystalline. 

Bimethylisoolivilj  Ci8H^g03(OMe)4,  crystallises  in  silky  needles, 
m.p.  184-5°,[a]f^  +33-58°.  Monomethylisoolivil,  Ci8Hi603(OH)(OMe)8, 
forms  prismatic  crystals  (with  methyl  alcohol)  or  thin  needles  (with 
2H2O)  [Repossi :  the  hydrate  crystallises  in  the  tetragonal  system, 
a:  0  =  1  : 0-91654];  the  anhydrous  substance  has  m.  p.  208°.  Diethyl- 
isooHvily  C24H32O7,  crystallises  in  needles,  m.  p.  179 — 179-5° 
[a]f'^  +38-22°  (in  alcohol).  Monoethylisoolivil,  C22H28O7,  crystallises 
with  2H2O,  and  has  m.  p.  148 — 150°  with  subsequent  partial  solidi- 
fication ;  the  anhydrous  substance  is  very  hygroscopic.  Ethylmethyl- 
hoolivily  C23H30O7  (prepared  by  ethylating  monomethyKsoolivil), 
crystallises  in  groups  of  needles,  m.  p.  about  189°,  [aj^  +50*35°  (in 
alcohol).  Methylethylisoolivil,  C^J3.^qO^  (prepared  by  methylating 
monoethyk'soolivil),  has  m.  p.  168°,  [aj^  +46-3°  (in  alcohol).  Benzyl- 
methylimolivil,  C28H32O7  (from  monomethyKsoolivil),  crystallises  in 
soapy  needles,  m.  p.  173 — 174°. 

In  view  of  the  reactions  of  olivil  now  and  formerly  described,  the 
authors  indicate  its  probable  constitution  by  the  following  formula  : 
MeO_  _OMe 

H0/_\-(C3H4.0H)--,(03H4-0H)-/^\0H. 


O 

isoOlivil  would  differ  from  this  only  in  regard  to  the  arrangement  of 
atoms  in  the  side-chain.  R.  Y.  S. 

Direct  Hydrogen ation  of  Alkyl  Benzoates  by  Catalysis  : 
Preparation  of  Alkyl  c2/cZc;Hexanecarboxylates.  Paul  Sabatier 
and  Marcel  Murat  (Compt.  rend.,  1912,  164,  922 — 925). — Benzoic 
acid  and  its  esters,  which  are  the  aromatic  compounds  most  easily 
hydrogenated  by  the  ordinary  method,  have  hitherto  proved  the  most 
difficult  to  attack  by  the  catalytic  method  in  presence  of  reduced 
nickel.  Very  small  quantities  of  c^/cZohexanecarboxylic  acid  are 
formed  when  benzoic  acid  and  a  large  excess  of  hydrogen  are  passed 
over  nickel  below  200°. 

When  methyl  benzoate  and  hydrogen  are  passed  over  nickel  at 
210 — 225°,  the  metal  rapidly  loses  all  activity  as  a  catalyst,  owing  to 
the  formation  of  a  film  of  nickel  benzoate.  By  operating  at  180°, 
however,  with  a  large  excess  of  hydrogen,  the  action  proceeds  readily 
in  the  normal  way.     From  ethyl  benzoate  at   180°,  a  good  yield  of 
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ethyl  cyc/ohexanecar  boxy  late,  D^"  0'962,  w},"  1452,  is  obtained,  iso- 
Amyl  benzoate  gave  an  80%  yield  of  i^oamyl  cyclohexanecarboxylate, 
b.  p.  247°,  D^^  0-934,  n'^  1-458.  W.  0.  W. 

[Preparation  of  2 : 4-Dichloroplienylthiolacetic  Acid.] 
Kalle  «fe  Co.  (D.R.-P.  24183U). — 2  :  i-Dichlorophenylthiolacetic  acid, 
colourless  needles,  is  prepared  from  2  : 4-dichloroaniline  by  successive 
diazotisation,  xanthogenation,  followed  by  treatment  with  sodium 
hydroxide  and  chloroacetic  acid  ;  after  treatment  with  concentrated 
sulphuric  acid,  it  yields  a  vat  dye  (violet  powder),  which  dyes  cotton  a 
fast  violet-red.  F.  M.  G.  M 

[Preparation  of  i/r-Oumylthiolacetic  Acid.]  Kalle  &  Co. 
(D.R.-P.  241910). — tj/'Cumylthiolacetic  acid,  colourless  needles,  is 
prepared  by  known  methods  from  5-chloro-o-toluidine.  The  patent 
contains  a  tabulated  summary  of  the  properties  of  numerous  vat  dyes 
prepared  from  arylthiolacetic  acid  obtained  from  toluidines,  xylidines, 
»/^-cumidines,  anisidines,  phenetidines,  naphthylamines,  and  their 
halogen  and  nitrated  derivatives.  F.  M.  G.  M. 

Two  Compounds  Formed  by  Iodine  and  Tyrosine  obtained 
by  the  Tryptic  Hydrolysis  of  Proteins.  Paul  Macquaire 
{Compt.  rend.y  1912,  154,  938 — 939). — Analyses  confirm  the  identity 
of  di-iodotyrosine  from  peptone  (this  vol.,  i,  58)  and  that  prepared  by 
the  action  of  iodine  on  tyrosine.  On  prolonged  boiling  of  di-iodo- 
tyrosine with  water,  a  portion  of  the  iodine  is  eliminated,  and  a  more 
stable,  coloured,  amorphous  substance  formed.  W.  O.  W. 

Further  Study  of  Two  of  the  Products  of  the  Transforma- 
tion of  /?-Sulphamidobenzoic  Acid  when  Heated  to  220°. 
Joseph  S.  Chamberlain  (Armr.  Chem.  J.,  1912,  47,  318  —  333).— 
Stoddard  (this  vol.,  i.  111)  has  investigated  the  products  obtained  by 
Remsen  and  Muckenfuss  (Abstr.,  1896,  i,  481)  by  heating  jo-sulph- 
amidobenzoic  acid  at  220°.  An  account  is  now  given  of  a  further 
study  of  these  substances. 

When  the  product  obtained  by  heating  the  acid  at  220°  for  eight 
hours  is  extracted  with  hot  alcohol,  the  ammonium  salt  of  j9-benzoic 

sulphinide,  CgH^^^^Q  ^N'NH^,  separates  on  cooling.  The  barium 
salt,  ('CeH,<^^>NVBa,3H20,  copper  salt,  (c,-R^<^^>lii\cu,  and 

lead  salt,  (CgH^<v!gQ  ^N  J2Pb,3H20,  are  also  described. 

By  the  action  of  magnesium  hydroxide  on  the  "  infusible  diamide," 
Stoddard  (loc.  cit.)  obtained  the  magnesium  salt, 

On  treating  the  diamide  with  barium  hydroxide,  however,  the  whole 
of  the  nitrogen  is  expelled  as  ammonia,  and  barium  j5-sulphobenzoate 
is  produced,  and  an  intermediate  salt  containing  one  atom  of  nitrogen 
cannot  be  obtained. 

On    heating   a    mixture   of    potassium    hydrogen  ^sulphobenzoate 
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and  ammonium  thiocyanate  at  200°,  a  salt  was  obtained  which  was 
probably  potassium  p-carbamidobenzenesulphonate ;  the  corresponding 
sodium  salt  was  also  prepared.  jg   q. 

Study  of  the  Products  Formed  by  the  Action  of  Heat  on 
^-Sulphamido-m-toluic  Acid.  Campbell  E.  Waters  (Amer.  Chem. 
J.,  1912,  47,  333— 351).— In  view  of  the  results  obtained  on  heatincr 
;)-sulphamidobenzoic  acid  at  220°  (Eemsen  and  Muckenfuss,  Abstr'' 
1896,  1,  481;  Stoddard,  this  vol.,  i,  111;  Chamberlain,  preceding 
abstract),  a  study  has  been  made  of  the  effect  of  heat  on  »-sulphamido- 
m-toluic  acid. 

Kemsen  and  lies  have  stated  that  this  acid  has  m.  p.  254-5—255°, 
but  it  is  now  found  that  the  m.  p.  varies  greatly  with  the  rate  of 
heating. 

When  the  acid  is  heated  for  five  to  seven  hours  at  220°  it 
undergoes  a  similar  change  to  that  which  takes  place  in  the  case 
of  ;?-sulphamidobenzoic  acid  ;  the  products  of  the  change  are  ;3-sulpho- 
m-toluic  acid,  ammonium  hydrogen  jo-sulphotoluate,  and  an  infusible 
diamide  of  ;;-sulpho-m-toluic  acid,  but  no  evidence  was  obtained  of  the 
existence  of  an  acid  analogous  to  Eemsen  and  Muckenfuss'  iso-p- 
sulphamidobenzoic  acid. 

The  infusible  diamide,  0,B:,Me<^^>(NlI^)^^  crystallises  in  ortho- 
rhonabic  plates.  Both  nitrogen  atoms  are  eliminated  as  ammonia 
by  the  action  of  sodium  hydroxide  or  barium  hydroxide,  thus  indi- 
cating that  a  sulphamido-group  is  not  present.  On  boiling  the 
compound  with  magnesium  hydroxide,  however,  only  one  nitrogen 
atom  is  expelled,  and  the  magnesium  salt, 

[c.H3Me<3^^^>gH,j-j^^^^^^^^^ 

of  an  acid  isomeric  with  ;?-sulphamido-m-toluic  acid  is  produced ;  the 
corresponding  barium  and  potassium  salts  crystallise  with  IH  O  the 
zinc  B^lt  with  5JH2O,  and  the  copper  salt  with  SH^O  ;  the  ammonium 
salt  lorms  rectangular  prisms. 

Barium  ^-sulpho-m-toluate  crystallises  in  needles  containing  2H,0  • 
thQ  barium  hydrogen  and  sodium  hydrogen  salts  crystallise  with  5H„0 
and  2^H20  respectively.  The  ammonium  hydrogen  salt,  prepared  from 
the  barium  salt,  or  by  the  hydrolysis  of  i?-sulphamido-m-toluicacid,  was 
not  identical  with  that  obtained  from  the  product  of  the  prolonged 
fusion  of  the  sulphamido-acid.  EG 

Preparation  of  Oarboxylic  Acids  of  Aromatic  Ammonium 
Compounds  or  their  Derivatives.  Badische  Anilin-  &  Soda-Fabrik 
(D.B.-P.  240835.  Compare  Abstr.,  1911,  i,  627;thisvol.,i,  176).— When 

''f'AA  X^  ""  ^""'^^  '^'  P-  ^^^°  (^^^-  ^*'^-  ^i^««  190-192°),  is  heated 
at  bU— 70  during  seven  to  eight  hours  with  dimethylaniline,  it  yields  the 
compound,  CO.H.C.H.-CH.-NClMe^Ph,  needles,  m.  p.  151°  (decomp.). 
bimilar  products  are  formed  when  other  tertiary  bases  are  employed 

io-thloro-p-ioluonitrde,  colourless  crystals,  m.  p.  78°,  is  prepared 
by  chlorinating  ^-toluonitrile ;  when  treated  with  pyridine  it 
yields  the  compound,  C^H^NCl-CH^.C^H/CN,  colourless  needles 
readily  soluble  in  alcohol  or  water.  F.  M.  G.  M. 
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Action  of  the  Ultra-violet  Rays  on  Stereoisomerides  of  the 
Oinnamic  Series.  II.  Marussia  Bakunin  {Rend.  Accad.  Sci.  Fis. 
Mat.  Napoli,  1911,  [iii],  17,  372—375.  Compare  Bakunin  and  Parlati, 
Abstr.,  1907,  i,  416;  Bakunin  and  Lanis,  Abstr.,  1911,  i,  992; 
Stoermer,  ibid.,  i,  295). — The  most  favourable  results  were  obtained 
by  keeping  alcoholic  solutions  of  the  substances  at  a  distance  of  a  few 
centimetres  from  an  uviol  lamp  for  about  190  hours.  The  phenyl- 
cinnamic  acid  of  m.  p.  172°  is  unaffected.  After  twenty-four  hours, 
the  phenyl-jo-nitrocinnamic  acid  of  m.  p.  143°  is  completely  converted 
into  that  of  m.  p.  214°.  The  reverse  change  could  not  be  effected. 
The  phenyl-m-nitrocinnamic  acid  of  m.  p.  181°  is  converted  slowly  and 
partially  into  that  of  m.  p.  195°,  and  the  inverse  change  also  occurs, 
but  less  readily.  The  phenyl-o-nitrocinnamic  acid  of  m.  p.  196° 
apparently  yields  traces  of  the  isomeride  of  m.  p.  147°. 

4-Nitro-2-phenylindone  and  6-nitro-2-phenylindone  are  very  slightly 
affected  by  the  ultra-violet  rays.  K.  V.  S. 

Preparation  of  Hexamethylenetetramine  Sulphosalicylates. 
J.  D.  RiEDEL  {D.R.-P.  240612.  Compare  Abstr.,  1893,  i,  298;  this 
vol.,  i,  168). — Hexamethylenetetramine  sulphosalicylate 

prismatic  crystals,  is  prepared  by  treating  an  aqueous  solution  of  hexa- 
methylenetetramine (1  part)  with  an  alcoholic  solution  of  sulpho- 
salicylic  acid  (2  parts) ;  it  is  of  therapeutic  value,  and  is  decomposed  by 
hot  dilute  mineral  acids  with  evolution  of  formaldehyde. 

F.  M.  G.  M 

Some  Derivatives  of  Benzoylpropionic  Acid.  (Attempted 
Synthesis  of  Hydroxyl  Derivatives  of  Naphthalene.)  Guido 
Bakgellini  and  Michele  Giua  {Gazzetta,  1912,  42,  i,  197 — 209). — 
The  authors  have  attempted  to  obtain  naphthalene  derivatives  :  (1)  by 
withdrawing  HgO  from  derivatives  of  benzoylpropionic  acid,  such  as 
the  lactone  resulting  from  the  reduction  of  anisoylpropionic  acid 
with  sodium  amalgam ;  (2)  by  removing  HgO  from  benzoylpropionic 
acid,  or  MeOH  from  its  methyl  ester.  In  the  present  paper  a  number 
of  methoxyl-derivatives  of  benzoylpropionic  acid  are  described  ;  they 
were  obtained  by  condensing  succinic  anhydride  with  anisole  and  with 
other  aromatic  methoxy-compounds. 

Anisoylpropionic  acid,  OMe'CgH^'CO'CHg'CHg'COaH,  is  obtained 
when  anisole  is  treated  with  succinic  anhydride  in  the  presence  of 
aluminium  chloride,  and  is  identical  with  that  prepared  by  Poppenberg 
(Abstr.,  1902,  i,  60).  On  reduction  with  sodium  amalgam  it  yields 
anisyl-y-bufyrolactone,  which  has  m.  p.  about  45°.  Methyl  anisoyl- 
propionate,  Cj^Hj^O^,  forms  white  needles,  m.  p.  46 — 47°. 
3 :  Ai-Dimeihoxybenzoylp'opionic  acid,  CjgHj^Og  (from  veratrole  and 
succinic  anhydride  in  the  presence  ot  aluminium  chloride), 
crystallises  in  colourless  needles,  m.  p.  160 — 161°.  It  gives  a  yellow 
coloration  with  concentrated  sulphuric  acid.  2  :  A^-Dimethoxyhenzoyl- 
propionic  acid,  C^gHj^O^  (from  resorcinol  dimethyl  ether  and  succinic 
anhydride),  has  m.  p.  146°.  It  gives  a  yellow  coloration  with 
concentrated  sulphuric  acid.  2 :5-Dimethoxybenzoylpropionic  acid, 
C^jHi^Og  (from  quinol  dimethyl  ether  and  succinic  anhydride),  forms 
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lustrous  needles,  m.  p.  99 — 100°;  it  gives  an  orange-yellow  coloration 
with  concentrated  sulphuric  acid.  2:4: 5-Trimethoxybenzoylp'opionic 
acid,  Cj3HjgOg  (from  hydroxyquinol  trimethyl  ether  and  succinic 
anhydride),  crystallises  in  colourless  needles,  m.  p.  168  — 169°;  it  gives 
a  yellowish-green  coloration  with  concentrated  sulphuric  acid.  Its 
methyl  ester,  Cj^H^gO^j,  forms  colourless  plates,  m.  p.  110 — 111°;  it 
gives  a  pale  yellow  coloration  with  concentrated  sulphuric  acid. 

When  pyrogallol  trimethyl  ether  is  treated  with  succinic  anhydride 
in  the  presence  of  aluminium  chloride,  2-hydroxy-3  :  A:-dimethoxyhenzoyl- 
propionic  acid,  Cj^Hj^Og,  is  produced ;  it  crystallises  in  colourless 
needles,  m.  p.  152°.  With  concentrated  sulphuric  acid  the  substance 
gives  a  yellow  coloration,  which  becomes  dark  red  on  warming.  With 
ferric  chloride  it  gives  a  red  coloration.  It  is  not  possible  to  esterify 
the  free  hydroxy l-group  in  this  acid.  Methyl  2hydroxy-S  :  ^-dimethoxy- 
henzoylpropionate,  CjgHjgOg,  forms  colourless  needles,  m.  p.  106°;  it 
gives  a  yellowish-green  coloration  with  concentrated  sulphuric  acid. 

R.  y.  s. 

Priedel-Orafts'  Reaction.  II.  Gustav  Heller  (Ber.,  1912,  45, 
665—673.  Compare  Abstr.,  1908,  i,  994).— To  ascertain  whether  the 
complex,  intermediate  product,  the  existence  of  which  is  assumed  in 
the  formation  of  benzoylbenzoic  acid  {loc.  cit.),  can  exert  a  condensing 
or  catalytic  action,  phthalic  anhydride,  aluminium  chloride,  and 
benzene  are  allowed  to  react,  the  mass  is  cooled  and  treated  with 
benzoyl  chloride,  and  then  is  re-heated  at  60 — 75°.  The  chief  product 
is  an  additive  compound^  02qHj802,A1C13,  of  diphenylphthalide  and 
aluminium  chloride,  the  by-products,  after  the  addition  of  water,  being 
benzoic  acid,  benzophenone,  and  benzoylbenzoic  acid.  When  ethyl 
bromide  is  used  in  place  of  the  benzoyl  chloride  in  the  preceding 
experiment,  no  action  occurs,  and  99%  of  the  theoretical  yield  of 
benzoylbenzoic  acid  is  obtained. 

When  equal  molecular  quantities  of  phthalic  anhydride,  benzoyl 
chloride,  benzene,  and  aluminium  chloride  are  heated  together,  the 
reaction  occurs  preferentially  with  the  phthalic  anhydride  rather  than 
with  the  benzoyl  chloride,  75*9%  of  the  theoretical  quantity  of 
benzoylbenzoic  acid  being  produced  ;  the  amount  of  benzophenone  was 
not  estimated. 

[With  Erich  Grunthal.] — Anthracylbenzoic  acid  (loc.  cit.)  has 
been  obtained  in  stout  prisms,  m.  p.  242 — 243°  ;  it  yields  anthra- 
quinone  by  treatment  with  chromic  and  acetic  acids,  showing  that  the 
phthaloyl  group  is  attached  to  a  meso-carbon  atom. 

a-Chloro-naphthalene,  phthalic  anhydride,  and  aluminium  chloride 
react  to  form  ultimately  a-Ai-chloronaphthoyl-o-henzoic  acid, 

C.oHgCl-CO-CgH^-COgH, 
m.  p.  172 — 174°,  the  constitution  of  which  is  proved  by  the  formation 
of    l-hydroxy-4-naphthoic  acid    (following   abstract)    by  fusion    with 
potassium  hydroxide  at  250 — 255°.      When  heated  with  concentrated 
sulphuric  acid  at  60 — 70°,  the  acid  yields  l-chloro-3  : 4-naphthanthra- 

quinone,    C^^^<i^^yO^QR^C\,  m.  p.    180-5~181-5°,   yellow  needles. 

p-3-Chloronaphthoyl-o-benzoic     acid,   CioHgCl'CO'CgH^'COgH,    m.    p. 


i.    368  ABSTRACTS   OF   CHEMICAL   PAPERS. 

w26 — 227°,  prepared  in  a  similar  manner  from  )8-chloronaphthaiene, 
can  be  converted  into  2-cMoro-3 :  i-naphthanthraquinone,  m.  p. 
233'<^234°,  by  sulphuric  acid,  and  by  oxidation  by  pota^ssium  per- 
manganate yields  a  chlorinated  acid  by  rupture  of  the  naphthalene 
nucleus.  C.  S. 

a-Naphthol-4-carboxylic  Acid.  Gustav  Heller  [with  Hans 
Kuhtenberg]  (Ber.,  1912,  45,  674 — 679). —  a-Naphthol-i-carhoxylic 
acid^  OH'CiQHg'COgH,  m.  p.  183 — 184°,  is  prepared  by  heating  the 
corresponding  aldehyde  with  potassium  hydroxide  and  a  little  water 
at  250°.  It  crystallises  in  yellow  needles,  yields  a  chocolate  pre- 
cipitate with  ferric  chloride,  and  forms  an  acetyl  derivative,  m.  p. 
178 — 179°.  It  condenses  with  benzenediazonium  chloride  in  alkaline 
solution  to  form  benzeneazo-a-naphthol,  yields  nitroso-a-naphthol  with 
nitrous  acid,  and  by  nitration  in  glacial  acetic  acid  at  20°  forms  2-nitro- 
a-naphthol-4:-carboxylic  acid,  m.  p.  258°  (decomp.),  yellow  needles,  which 
possesses  dyeing  properties  and  yields  2-amino-a.-naphthol-^-carboxylic 
acid^  m.  p.  143°  (decomp.),  by  reduction  with  alkaline  sodium  hypo- 
sulphite. The  amino-acid  gives  a  blood-red  coloration  with  ferric 
chloride,  and  by  treatment  with  38%  nitric  acid  (assisted  by  two 
drops  of  stronger  acid)  yields  p-napht1iaquinone-^-carhoxylic  acid, 
C^jHgO^,  m.  p.  164 — 165°  (decomp.),  yellowish-red  crystals;  the  latter 
yields  1  :  2-dihydroxy-i-naphthoiG  acid,  m.  p.  195°  (decomp.),  by  treat- 
ment with  aqueous  sodium  hydrogen  sulphite. 

l-Hydroxy-4-naphthoic  acid  is  converted  by  concentrated  sulphuric 
acid  at  the  ordinary  temperature  into  2-sulphoanaphihol-4c-carboxylic 
acid,  CjjHgOgS,  m.  p.  153°  (decomp),  the  constitution  of  which  is  proved 
by  the  formation  of  benzeneazo-a-naphthol- 2 -sulphonic  acid  by 
condensation  with  benzenediazonium  chloride.  C.  S. 

Abnormal  Friedel- Crafts'  Reactions.  Gustav  Heller  [with 
Erich  Grunthal  and  Hans  Ruhtenberg]  (Ber.,  1912,  46, 
792 — 796). — 0-  and  jo-Chlorotoluenes  combine  with  phthalic  anhydride 
in  presence  of  aluminium  chloride  to  form  the  corresponding  chloro- 
toluoylbenzoic  acids  (Abstr.,  1908,  i,  994). 

The  bromotoluenes  behave  differently :  from  o-,  p-,  or  w-bromo- 
toluene  a  mixture  of  several  acids  was  obtained,  from  which  only  one 
bromotoluoylbenzoic  acid  could  be  isolated,  which  was  in  each  case  the 
same  and  yielded  the  same  bromomethylanthraquinone  having  the 
formula  (I),  the  most  probable  formula  for  the  acid  being  (II).     The 


)S-position  of  the  halogen  in  the  anthraquinone  is  proved  by  the  fact 
that  no  condensation  product  was  obtained  on  heating  with  aniline  or 
p-toluidine  and  sodium  acetate.  When  heated  with  sodium  in 
amyl  alcohol  and  zinc  dust,  3-methylanthraquinone  was  formed. 

^-Bromo-mtoluoyl-o-henzoic  acid  crystallises  in  long,  colourless  needles, 
m.  p.  183—184°. 

2-Bromo-3-methylanthraquinone  separates  in  long,  pale  straw-yellow 
needles,  m.  p.  219—220°. 

Ai-Anilino-l-methylanthraquinone,    obtained    from    4-chloro-l -methyl- 
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anthraquinone  on  heating  with  aniline  and  sodium  acetate,  crystallises 
in  reddish-black,  beat  needles,  m.  p.  144°.  The  corresponding 
i-toluidino-\-methylanthraquinone  separates  in  deep  red  rods,  m.  p. 
159 — 160°  2-Anilino-l-methylanthraquinone  does  not  react  with 
aniline  or  toluidine.  E.  F.  A. 


Hydroxyphenyl-,  Hydroxy-;?-tolyl-,  and  Hydroxydiphenyl- 
homocampholic  Acids  and  Their  Transformation  into 
Benzylidene-,  jo-Tolylidene-,  and  Diphenylm ethylene  camphors. 
Albin  Haller  {Gompt.  rend.,  1912,  154,  742—^48,  Compare  Abstr., 
1900,  i,  452). — Hydroxyphenylhomocampholic  acid,  produced  by  the 
hydrolysis  of  benzylidenecarnphor  with  hydrogen  bromide,  separates 
from  methyl  or  ethyl  alcohol  below  50°  in  efflorescent  crystals  contain- 
ing a  molecule  of  alcohol,  which  is  only  lost  at  130°  ;  the  product  then 
has  m.  p.  205 — 207°.  HydroXy-p-tolylhomocampholic  acid  has  m.  p. 
164°  (nob  217°  as  stated  previously),  [aju  +  71*45°  ;  the  sodium  salt  is 
readily  hydrolysed  by  water.  Hydroxy diphenylhomocampholic  acid, 
OH-CPhg-CHg-CgHi^-GOaH, occurs  inleafiets,m.  p.  210°,  [alo-l-  lll'06°j 
the  sodium  salt  crystallises  in  pearly  leaflets  very  sparingly  soluble  in 
water. 

When  heated  with  excess  of  acetyl  chloride  the  foregoing  acids 
lose  2H2O,  and  form  the  parent  unsaturated  compounds.  Benzylidene- 
carnphor and  its  homologues  regenerated  in  this  way  show  no  loss  in 
rotatory  power.  In  the  last  instance,  a  yellow  compound,  m.  p.  123°, 
formed  simultaneously  in  small  quantities,  appears  to  be  isomeric  with 
diphenylmethylenecamphor.  W.  O.  W. 

Dichlorodihydroxybenzoylbenzoic  Acid :  its  Conversion 
into  Tetrachlorofluorescein  and  into  Anthraquinone  Deriv- 
atives. Carl  Mettler  {Ber.,  1912,  45,  800—804). — It  is  possible 
to  chlorinate  dihydroxybenzoylbenzoic  acid  by  means  of  sulphuryl 
chloride  with  the  formation  of  3  : 6-dichloro-2  : 4-dihydroxybenzoyl- 
benzoic  acid,  CgHCl2(OH)2*CO-CgH4-C02H,  which  when  heated  above 
the  melting  point  is  converted  into  tetrachlorofluorescein.  This  dyes 
silk  in  practically  the  same  manner  as  eosin,  the  colour  being  perhaps 
a  shade  more  yellow. 

When  dichlorodihydroxybenzoylbenzoic  acid  is  condensed  with 
fuming  sulphuric  acid  and  boric  acid,  dichloroxanthopurpurin  or 
chloropurpurin  are  produced  according  to  the  temperature. 

3  : 5-Dichloro-2  :  ^-dihydroxybenzoylbenzoic  acid  crystallises  in  cubes, 
m.  p.  222°  (decomp.). 

Tetrachlorojluorescein  is  a  red,  crystalline  powder,  which  softens  at 
295°,  m.  p.  305°. 

Dichloroxanthopurpurin  (I)   is  a  yellow,  crystalline   powder,   m.  p. 


OH  OH 
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236 — 238°,  the  solution  in  sulphuric  acid  is  yellow,  and  it  dissolves  in 
sodium  carbonate  with  a  reddish-orange  coloration. 

Chloropurpurin  (II)  crystallises  in  deep  red  needles,  m.  p.  270 — 273°. 
It  dissolves  in  sodium  carbonate  with  a  brownish-red  and  in  sulphuric 
acid  with  a  purple-red  coloration.  E.  F.  A. 

Ohromoisomerides.  Arnaldo  Piutti  and  E.  de'  Conno  {Mem. 
R.Accad.  Lincei,  1911,  [v],8,793 — 810). — The  authors  have  investigated 
the  absorption  spectra  of  solutions  of  a  number  of  the  pairs  of  isomeric 
compounds  formerly  described  (compare  Piutii,  Abstr.,  1910,  i,  672) 
with  a  view  to  determining  in  which  cases  the  isomerism  is  physical, 
and  in  which  chemical.  The  measurements  were  effected  by  Hartley's 
method,  but  the  arc  between  iron  electrodes  (containing  some 
manganese)  was  employed  as  the  source  of  light.  For  each  substance 
photographs  were  taken  of  the  absorption  spectra  at  ten  different 
concentrations.  The  white  and  yellow  forms  of  p-methoxy  phenyl - 
phthalimide  have  the  same  absorption  spectrum,  and  are  therefore  not 
chemical  iaomerides.  [Scacchi  :  the  white  isomeride  crystallises  in  the 
rhombic  system,  a:b:c=  10096  :  1  :  10464.] 

The  two  forms  of  ;;-methoxyphenylmaleinimide  (m.  p.  145 — 146° 
and  148'5°  respectively)  have  different  absorption  spectra,  and  are 
therefore  assigned  the  formulae  : 

HC— CIN-CgH^-OMe  HC—CIO 

II       >0  and  II       >N-C6H^-0Me 

HC— C:0  HC— CIO 

respectively.  The  two  ^-ethoxyphenylmaleinimides  (m.  p.  127°  and 
134 — 136°  respectively)  have  aJso  different  absorption  spectra,  and 
are  consequently  assigned  formulae  analogous  to  the  above. 

3-Nitroaceto-/?-toluidide  crystallises  in  two  forms,  which  have  the 
same  absorption  spectrum,  and  the  same  is  true  of  the  two  forms  of 
2 :  4-dinitrophenyl-o-tolylamine. 

;t?-Hydroxy-,  jo-methoxy-,  and  jo-ethoxy-phenylpyrocinchonimides 
each  exist  in  two  forms  (white  and  yellow) ;  the  absorption  spectra  of 
all  six  are  identical,  so  that  the  pairs  are  physical  isomerides.  The 
different  substituting  groups  make  no  perceptible  difference  to  the 
absorption  spectrum. 

p-Hydroxyphenylitaconamic  acid  exists  in  three  forms:  (1)  m.  p. 
161— 162°  (white);  (2)  m.  p.  118—119°  (yellow);  (3)  m.  p.  97—98° 
(white).  /?-Methoxyphenylitaconamic  acid  exists  in  three  forms : 
(1)  m.  p.  166—167°  (white) ;  (2)  m.  p.  144—145°  (yellow) ;  (3)  m.  p. 
135 — 136°  (white).  p-Ethoxyphenylitaconamic  acid  also  exists  in 
three  forms:  (1)  m.  p.  165—166°;  (2)  m.  p.  148—149°;  (3)  m.  p. 
134 — 135°.  Of  these  nine  isomerides,  the  three  numbered  (1)  and 
the  three  numbered  (3)  have  identical  absorption  spectra,  whilst  the 
remaining  three  numbered  (2)  have  a  different  absorption  spectrum 
(which  is  identical  in  all  three  cases). 

The  two  forms  of  p-meihoxy-  and  j9-ethoxy-phenylfumardiamides 
show  different  absorption  spectra,  and  therefore  these  pairs  are  not 
physical  isomerides.  R.  V.  S. 
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Preparation     of    Anthraquinone-1  : 2-dicarboxylio      Acids. 
Roland  Scholl   (D.R.-P.    241624). — Anthraquinone-1  :  2-dicarboxylic 
acid  (annexed  formula),  a  yellow,  crystalline  meal,  is  readily  prepared 
CO  K        ^^  oxidising   naphthanthraquinone   with  either 
p^    yv.    2  chromic  acid,  nitric  acid,  potassium  permangan- 

^l'^  NCOgH  ate,   or  potassium  chlorate   in  the  presence   of 
p^l       '  sulphuric  acid.    The  acid  hasm.  p.  270°(approx.), 

^^  at  about  which  temperature  it  is  converted  into 

the   anhydride,    m.    p.    322 — 324°    which   can    also   be   obtained    by 
dissolving  the  acid  in  hot  acetic  anhydride.  F.  M.  G.  M. 


2 : 6-Dinitrobenz;aldehyde.  Siegmund  Reich  [and  J.  Pinczewski] 
{Ber.,  1912,  45,  804— 809).— 2 :  6-Dinitrobenzaldehyde  has  been 
prepared  by  the  following  series  of  reactions.  2  :  6-Dinitrotoluene,  when 
heated  with  bromine  in  sealed  tubes  at  150°,  forms  2  :  6-dinitrobenzyl 
bromide ;  this  is  condensed  with  aniline  to  2  : 6-dinitrobenzylaniline, 
and  the  product  oxidised  with  permanganate  to  2  :  6-dinitrobenzylidene- 
aniline,  which  on  warming  with  dilute  acids  is  hydrolysed  to 
2  :  6-dinitrobenzaldehyde  and  aniline. 

Steric  hindrance  was  not  observed  with  2  : 6-dinitrobenzaldehyde, 
which  condenses  with  phenylhydrazine,  hydroxylamine,  and  aniline  or 
with  acetic  acid  to  2  : 6-dinitrocinnamic  acid.  The  2  : 6-dinitro- 
benzonitrile  could  not  be  hydrolysed  by  boiling  with  concentrated 
hydrochloric  acid.  2  :  6-Dinitrocinnamic  acid  does  not  form  an  additive 
product  with  bromine. 

2  :  Q-Diniirobenzyl  bromide  separates  in  somewhat  brown,  well-formed 
crystals,  m.  p.  81°.  2  :  6-Dinitrobenzylaniline  forms  yellowish-red 
needles,  m.  p.  108°;  it  is  decomposed  by  sunlight,  rapidly  becoming 
dark  red.     The  platinichloride  crystallises  in  yellow  needles. 

Dinitrobenzyl  bromide  also  condenses  with  jt?-anisidine,  a-naphthyl- 
amine,  and  anthranilic  acid,  forming  respectively  the  compounds : 
CgH3(N02)2-CH2-NH-C^H4-OMe,  bright  red,  slender  needles  grouped 
in  bunches,  m.  p.  119°;  CgH3(N02)2-CH2-]SrH-CioH^,  red  needles, 
m.  p.  154°;  and  C6H3(N02)2-CH2-NH-C6H4-C02H,  yellow  needles, 
m.  p.  199°. 

2  :  Q-JDinitrobenzylideneaniline  crystallises  in  very  slender,  pale  yellow 
needles,  m.  p.  131°. 

2  :  Q-Binitrobenzaldehyde  crystallises  in  slender,  colourless  platelets, 
m.  p.  123°.  The  phenylhydrazone  crystallises  in  dark  red  needles, 
m.  p.  159°;  the  oxime  separates  in  colourless  needles,  m.  p.  115°. 
2 : 6-Dinitrobenzonitrile  forms  faint  brown- coloured  needles,  m.  p. 
145°. 

2  :  Q-Diniirocinnamic  acid  crystallises  in  colourless  needles,  m.  p.  181° ; 
the  ethyl  ester  separates  in  slender  needles,  m.  p.  82°.  E.  F.  A, 


Preparation  of  Aldehydes  in  the  Anthraquinone  Series. 
Badische  Anilin-  &  Soda-Fabrik  (D.R.-P.  240834,  Compare  Abstr., 
1907,  i,  327,  539,   942).— When  the  halogenated  dimethyldianthra- 
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CO    I       CO 


CHCl 


quinonyl  (annexed  formula)  or  its  derivatives  are  heated  with 
concentrated  sulphuric  acid  either  with  or 
without  the  addition  of  sulphur  trioxide  or 
boric  acid,  they  yield  the  corroriponding 
dianthraquinonyldialdehydes. 

The  following  compounds  have  been  pre- 
pared :  4  :  i'-DicMoro-i  :  V -dianthraquinonyl- 
2  :  2' -dialdehyde,  golden-yellow  leaflets  from 
(uu)u)(u-4  :  A' ■  hexachloro'2  :  2' -dimethyl -I  :  l'- 
dianthraquinonylf  m.  p.  above  320"^,  which 
was  obtained  by  chlorinating  4  :  4'-dichloro- 
2  :  2'-dimethyl-l  :  I'-dianthraquinonyl  in  the 
side-chaio. 
(i)a>(ow-6  :  6'-HexachlorO'2  :  2' -dimethyl -1  :  I'-dianthraquinonyl,  m.  p. 
188—191°. 

io-l'etrabromo-2  :  2' -dimethyl-!  :  V-dianthraquinonyl^    decomp.     330° 
(about). 

iii-Tetrachloro-2  :2'-dimethyl-\  :  V-dianthraquinonyl^  m.  p.  302 — 305°. 
The  tinctorial  properties  of  these  substances  are  tabulated  in  the 
original.  F.  M.  G.  M. 


Preparation  of  Condensation  Products  in  the  Anthra- 
quinone  Series.  Badische  Anilin-  «fe  Soda-Fabkik  ^D.R.-P.  241472. 
Compare  preceding  abstract). — When  1  -  chloroanthraquinonyl  -  2  - 
aldehyde  (or  its  substituted  derivatives)  is  heated  with  halogen 
eliminating  agents  (such  as  copper)  in  nitrobenzene  or  naphthalene 
solution,  condensation  occurs,  yielding  1  :  V -dianthraquinonyl-2  :  2'- 
diaXdehyde  (formula  I),  which  can  be  crystallised  from  o-dichloro- 
benzene. 

The     preparation     of     6  :^'-dichloro-\  :  V -dianthraqui7ionyl-2  :  2'-di-' 

CO  CO 


CHO 


CO    I        CO 

CH0/\/\/\ 


CO  CO 

(I.)  (II.)  ; 

aldehyde   (formula  II)  and  other  analogous   compounds  is  described 
in  the  original.  F.  M.  G.  M. 


Reversible  Transformation  of  Many  Carboxylic  Acids  into 
Keten-Hydrates.  Ebnst  Mohr  (/.  p-.  Chem.,  1912,  [ii],  85, 
334 — 336). — The  author  refers  to  the  researches  of  Fischer  and 
Dilthey  (Abstr.,  1902,  i,  269)  on  the  formation  of  amides  from 
esters  of  alkylmalonic  acids,  and  to  the  investigations  of  Kelber 
(Abstr.,  1910,  i,  390)  on  phenyl  /8;8-dithiolvinyl  ketone  in  support  of 
the   view   recently  developed  by  Aschan  (this  vol.,   i,   198)  that  in 


hi 
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certain  circumstances  carboxylic  acids  may  undergo  a  reversible 
transformation  into  keten-hydrates,  >'CH'C02H  ^  >-CIC(0H)2,  and 
gives  an  explanation  of  the  interconversion  of  the  stereoisomeric 
/8-nitro-a-methoxy-a^-diphenylethanes  (Heim,  Abstr.,  1911,  i,  717) 
similar  to  that  adopted  by  Aschan  to  account  for  the  transformation 
of  geometric  isomerides.  F.  B. 

Zinc  Chloride  as  Condensing  Agent.  Gustav  Reddelien 
{Annalen,  1912,  388,  165 — 199). —  Benzopheuone,  fluorenone,  benzoin, 
or  benzil  does  not  react  with  aniline  at  160°.  After  the  addition  of 
a  little  zinc  chloride  (1/40  mol.),  however,  a  violent  evolution  of 
steam  is  observed,  and  a  good  yield  of  the  anil  is  obtained,  the  zinc 
chloride  being  recovered  in  the  form  of  the  double  compound, 

2NH2Ph,ZnCl2. 
Similar  phenomena  are  observed  with  the  toluidines,  xylidines, 
phenylenediamines,  anisidine,  and  phenetidine,  all  of  which  form 
double  compounds,  2NH2Ar,ZnCl2,  but  not  with  the  nitroanilines, 
aminophenols,  or  benzidine,  which  do  not  form  double  compounds 
with  zinc  chloride.  It  is  clear,  therefore,  that  the  condensation  is 
due  to  the  catalytic  influence  of  the  double  compound.  It  is  unlikely 
that  the  double  compound  is  the  direct  cause  of  the  elimination  of 
water,  because  these  compounds  are  stable  and  are  not  hygroscopic. 
Now  Dimroth  and  Zoeppritz  have  shown  that  the  formation  of  benzo- 
phenoneanil  occurs  in  two  stages,  the  intermediate  product, 

OH-CPhg-NHPh 
(which  can  be  isolated  in  the  form  of  the  hydrochloride),  being  very 
unstable  and  easily  losing  water.  At  160°,  this-  decomposition  will 
proceed  extremely  rapidly.  The  increased  rate  of  formation  of  the 
anil  in  the  presence  of  zinc  chloride,  therefore,  must  be  due  to  an 
acceleration  of  the  firbt  stage  of  the  reaction:  COPh2  +  NH2Ph  = 
0H*CPh2*NHPh.  It  can  be  shown  experimentally  that  the  double 
compound,  2NH2Ar,ZnCl2,  loses  a  portion  of  its  amine  at  160°,  even 
in  the  presence  of  an  excess  of  the  amine.  Moreover,  zinc  chloride 
can  combine,  not  only  with  amines,  but  also  with  ketones,  to  form 
well-characterised  additive  compounds.  These  additive  compounds 
react  with  aniline  at  160°  to  form  the  anil  and  steam.  Equivalent 
quantities  of  the  free  ketone  and  the  zinc  chloride-aniline  compound 
do  not  yield  the  anil  at  160°;  the  presence  of  an  excess  of  aniline  is 
necessary.     This  excess  is  required  for  the  formation  of  the  compound 

Ph  C0~~> 
^PhNH  "i  '>''*'^^C'2-     Consequently  the   formation  of   the  anil   is    the 

result  of  four  successive  reactions: 

(1)  ZnCl2  +  2NH2Ph  =  2]SrH2Ph,ZnCl2. 

COPh. 
(NH^Ph)/ 

(3)  ,^^^y>ZnCl2-HNH2Ph-OH-CPh2-NHPh-h2NH2Ph,ZnCl2. 

(4)  OH-CPh2-NHPh  =  CPh2:NPh  +  H20. 

Eeactions  (1)  and  (4)  occur  instantly,  (2)  and  (3)  require  several 
minutes. 

The  formation  of  the  anil  is  never  complete,  even  after  heating 


(2)  COPh2  +  2]SrH2Ph,ZnCl2=  /ivR  W>^iiCL 
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benzophenone,  aniline,  and  zinc  chloride  at  160°  for  one  hour,  some 
unchanged  ketone  and  amine  are  recovered.  Probably  the  system 
COPho  +  NHgPhZ^  CPhgiNPh  +  HgO  attains  a  state  of  equilibrium. 
Since  the  zinc  chloride  (or  ziuc  chloride-aniline)  accelerates  the 
formation  of  the  anil,  it  must  also  accelerate  its  decomposition.  This 
is  found  to  be  the  case.  Benzophenoneanil  is  decomposed  very  slowly 
by  water  at  180 — 200°,  but  at  about  165°  in  the  presence  of  a  little 
zinc  chloride-aniline  the  hydrolysis  is  complete  in  thirty  minutes. 

Acetophenone  and  aniline  do  not  yield  acetophenoneanil  even  in  the 
presence  of  the  usual  condensing  agents.  With  zinc  chloride,  the 
ketone  condenses  with  itself,  and  yields  dypnone  and  s-triphenylbenzene. 
An  explanation  of  this  is  found  in  the  facts  that  acetophenone  and 
aniline  at  160°  yield  acetophenoneanil  in  thirty  minutes  in  the  presence 
of  zinc  chloride-aniline,  but  give  60%  of  s-triphenylbenzene  in  three  to 
four  minutes  in  the  presence  of  aniline  hydrochloride  (or  hydrobromide, 
hydriodide,  sulphate,  nitrate,  phosphate,  or  thiocyanate).  When  zinc 
chloride  is  employed  as  the  condensing  agent,  therefore,  a  little 
hydrochloric  acid,  present  in  the  zinc  chloride  or  produced  by  a  by- 
reaction,  forms  aniline  hydrochloride,  and  this  catalyst  stimulates  the 
second  rapid  condensation  more  than  does  the  zinc  chloride-aniline  the 
first,  slower  reaction. 

In  the  formation  of  the  anil,  acetopheflone  probably  reacts  in  the 
keto-form,  because  benzophenone  and  fluorenone  yield  anils  under  the 
same  conditions.  In  the  formation  of  s-triphenylbenzene,  aceto- 
phenone reacts  apparently  in  the  enolic  form,  CHglCPh'OH,  because, 
under  similar  conditions,  only  ketones  which  are  capable  of  enolising 
react  to  form  s-trisubstituted  benzenes  ;  benzophenone  and  aniline 
do  not  react  at  160°  in  the  presence  of  aniline  hydrochloride.  The 
following  anils  have  been  prepared  by  heating  the  ketone  and  the 
amine  at  160 — 180°  with  a  little  zinc  chloride-amine,  ZnCl2,2NH2Ar  : 
acetop/ienone-^-tolil,  b.  p.  181 — 183°/16  mm.  (s-triphenylbenzene  and 
dypnone-^-tolU  (*?),  m.  p.  110°,  are  obtained  as  by-products) ;  aceto- 
phen<me-m-tolilf  b.  p.  181 — 182°/13  mm.;  acetoplienone-p-anisidil, 
CPhMelN'CgH^'OMe,  m.    p.  86°;   henzop1ienone-^-anisidil,  m.  p.   70°. 

C  H 
Fluorenoiie    zinc    chloi^def     i^^^COjZnClg,     blackish-red    needles, 

m.  p.  333 — 334°  (decomp),  and  benzophenone  zinc  chloride, 

Ph2CO,ZnCl2, 
yellowish-brown  oil,  are  obtained  by  adding  the  ketone  to  a  suspension 
of    zinc  chloride   in    benzene.     Each   is    converted    into   aniline-zinc 
chloride   by  aniline  at  the  ordinary  temperature.      At  163°     benzo- 
phenone-zinc    chloride    and  aniline    yield    benzophenoneanil,    whilst 
aniline-zinc  chloride  and  benzophenone  do  not  visibly  react. 
Zinc  chloride  and  phenylhydrazine  form  an  additive  compound, 
2NHPh-NH2,ZnCl2, 
which     catdlytically    accelerates  the   reaction    between    ketones   and 
phenylhydrazine ;  thus  benzophenonephenylhydrazone  is  obtained  from 
benzophenone  and  phenylhydrazine    at    125°  in    28%   yield    without, 
and   in    73%   yield    with,    the    presence    of    a   little  of  the   additive 
compound.     At  176°  phenylhydrazine-zinc  chloride  is  converted   into 


ORGANIC   CHEMISTRY.  i.   365 

ammonia,  aniline-zinc  chloride,  and  benzene,  produced  by  the  oxidation 
of  a  portion  of  the  phenylhydrazine.  When  a  suitable  substance  is 
present,  it  can  be  oxidised  in  the  course  of  the  preceding  decomposition  ; 
thus  acetophenoneanil  is  converted  smoothly  into  2-phenylindole.  In 
the  light  of  these  facts,  an  explanation  is  given  of  the  course  of 
Fischer's  indole  syntheses  from  hydrazones  by  means  of  zinc  chloride 
at  180° 

The  catalytic  influence  of  metallic  salts  other  than  zinc  chloride,  on 
the  condensation  of  benzophenone  and  aniline,  has  been  studied.  It  is 
found  that  zinc  chloride,  bromide,  and  iodide  are  about  equally 
effective,  and  cadmium  iodide  somewhat  less  so ;  that  cadmium 
chloride,  nickel  chloride,  and  cupric  chloride  have  very  little  influence  ; 
that  zinc  thiocyanate,  cadmium  bromide,  manganese  chloride,  and 
cobalt  chloride  exert  an  influence  intermediate  between  that  of  the 
two  preceding  classes  ;  and  that  mercury  chloride,  calcium  chloride, 
magnesium  chloride,  and  aluminium  chloride  have  no  catalytic  influence 
at  all.  C.  S. 

Propiophenone  Derivatives.  F.  W.  Calliess  (Arch.  Pharm., 
1912,  260,  141 — 154). — These  products  were  obtained  in  the  course  of 
attempts  to  synthesise  substances  having  the  formula  ascribed  by 
Schmidt  and  Biimming  to  ephedrine  and  »/^-ephedrine  (A.bstr.,  1909,  i, 
322).  Comparison  of  the  a-aminopropiophenones  prepared  by 
Schmidt's  method  (Abstr.,  1890,  372)  and  by  that  of  Behr-Bregowski 
(Abstr.,  1897,  i,  458)  shows  that  the  two  are  identical. 

The  following  derivatives  of  a-aminopropiophenone  were  prepared  : 
hydrochloride,  slender  needles,  m.  p.  179°;  nitrate,  columnar  crystals, 
m.  p.  139 — 140°;  aurichloridey  yellow  needles,  m.  p.  151°;  mercuri- 
chloridesy  B,HCl,2HgCl2,H20,  slender,  colourless  needles,  m.  p.  126°, 
and  BjHCljHgClg,  colourless,  dull  needles,  m.  p.  165°;  stannichloride, 
BgHgSnC]^,,  m.  p.  219—220°.  On  reduction  with  sodium  amalgam  in 
acid  solution  the  amino-ketone  yields  pJienylaminoethylcarhinol, 
OH-CHPh-CHMe-NHg,  m.  p.  101°,  which  separates  from  ether  in 
yellow  crystals,  and  gives  a  hydrochloride ^  m.  p.  191°,  colourless 
needles,  b.  platinichloride,  B2,H2PtClg,2H20,  m.  p.  187 — 188°,  yellowish- 
red  needles,  and  an  aurichloride^  BjHAuCl^,  m.  p.  130°,  silky,  yellow 
needles.  On  methylation  the  amino-alcohol  gives  a  mixture  of 
methylated  products,  from  which  the  quaternary  base, 

OH-OHPh-CgH^-NMeg, 
was  isolated  in  the  form  of  its  aurichloride,  BCl,AuCJ3,  m.  p.  171 — 172°, 
yellow  leaflets,  and  of  its  platinichloride,  m.  p.  245 — 247°  (decomp.), 
slender    needles,  the  latter    being  probably  identical  with   the   salts 
prepared  in  another  manner  by  Gohring  (Abstr.,  1909,  i,  322). 

a-Aminopropiophenone  on  methylation  yields  a  mixture  of  tertiary 
and  quaternary  bases.     The  former  yields  an  aurichloride^ 

C6H,-CO-C2H4NMe2,HAuCl4, 
m.  p.  152°,  small  leaflets.      The  quaternary  base  has   been  prepared 
already  by  Gohring  {loc.  cit.).  T.  A.  H. 

4'-Nitro-2 : 5-dimethoxybenzophenone.  Hugo  Kauffmann  and 
Albrecht  de  Pay  (i?er.,  1912,  45,  776— 780).— 4'-mYro-2  :  5-dimethoxy- 
benzophenone,  m.    p.    126°,    obtained    from    ^-nitrobenzoyl    chloride, 
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quinol  dimethyl  ether,  and  aluminium  chloride  in  carbon  disulphide, 
forms  yellow  crystals,  and  is  therefore  an  example  of  a  constitutively 
unchangeable  nitro-compound  which  exhibits  colour.  By  oximation 
in  alcoholic  solution  in  the  presence  of  sodium  acetate,  it  yields  two 
oximes;  the  more  soluble  one  has  m.  p.  145°,  forms  a  henzoate,  m.  p. 
158°,  white  leaflets,  and  is  also  produced  by  prolonged  heating  in 
toluene  of  the  less  soluble  oxime,  m.  p.  195°  (benzoate,  m.  p.  150°, 
yellow  crystals).  4:'-N'itro-2  :  b-dimethoxyhenzophenonephenylhydrazone 
exists  in  three  modifications,  having  m.  p.  165°,  145°,  and  81°  respect- 
ively. The  first  two  are  obtained  from  the  ketone  and  phenylhydrazine 
in  glacial  acetic  acid,  and  are  converted  at  their  m.  p.'s  into  the  third 
modification.  This  modification  changes  into  the  first  by  prolonged 
heating  on  the  water-bath,  and  into  tlie  second  by  crystallisation  from 
alcohol.  It  is  probable  that  two  of  these  modifications  are  stereo- 
isomerides,  the  remaining  one  being  a  polymorphous  form  of  one  of 
the  others  ;  which  is  which,  it  is  impossible  to  say.  C.  S. 

Dissociation  of  Quinhydrono  in  Aqueous  Solution.  Robert 
Luther  and  A.  Leubner  {J.  pr.  Chem.,  1912,  [ii],  85,  314 — 321). 
— The  dissociation  of  quinhydrone  has  been  studied  by  determining 
its  solubility  in  water,  and  also  in  aqueous  solutions  of  quinoue  and 
quinol.  At  25°  in  a  saturated  solution,  quinhydrone  is  dissociated  to 
the  extent  of  93%  ;  the  solubility  of  the  undissociated  quinhydrone  is 
1-3  X  10-^  gram-mol.  per  litre. 

The  dissociation  constant,  ^=  quinhydrone  x  quinol/quinhydrone 
at  25°  =  0-23.  F.  B. 

Action  of  Copper  on  Chloroanthraquinones.  Fritz  Ullmann 
and  Wassily  Minajeff  {Ber.,  1912,  45,  687 — 690). — Some  chlorinated 
anthraquinones  lose  their  halogen,  and  are  converted  into  anthra- 
quinones  by  treatment  with  copper  powder  and  potassium  acetate  ; 
thus  ]-chioro-4-methylanthraquinone,  potassium  acetate,  and  a  little 
copper  powder  react  in  boiling  nitrobenzene  to  form  1-methylanthra- 
quinone    and     a     very     little     4:'.  4' -dimethyl -\  :V-dianthraquinonyl, 

C,H,<^'^CeH2Me-CeH2Me<^^C6H4,   m.  p.    385—386°,   yellow 

plates.  The  latter  becomes  the  chief  product  when  l-chloro-4- 
methylanthraquinone  is  heated  in  nitrobenzene  with  copper  powder 
(1  atom)  alone.  Scholl  and  Mansfeld's  1  :  I'-dianthraquinonyl  is 
obtained  in  75%  3deld  by  heating  1-chloroanthraquinone  with  copper 
powder  in  nitrobenzene ;  a  77%  yield  can  be  obtained  by  heating  the 
two  substances  at  290 — 300°  without  nitrobenzene. 

Chloroanthraquinones,  which  contain  the  halogen  in  position  2,  are 
unattacked  by  copper  powder.  C.  S. 

Constituents  of  Essential  Oils.  A  New  Primary  Alcohol 
of  the  Sesquiterpene  Series,  Cedrenol,  Ci5H240.  Friedrich 
W.  Semmler  and  Erwin  W.  Mayer  (Ber.,  1912,'  45,  786—791).— 
Cedar  wood  oil  contains  in  addition  to  solid  cedrol,  Cj^HgeO,  m.  p.  85°, 
a  primary  alcohol,  cedrenol,  C^5H240,  which  is  tricyclic  and  contains 
one  unsaturated  linking.     Cedrenol  constitutes  about  3%  of  the  oil ;  it 


ORGANIC   CHEMISTRY.  i.   367 

haab.  p.  161— 167710  mm.,  D20  1-0098,  [a]^  +  1°,  <'  1-523.  The  acetate 
is  a  colourless,  odourless  liquid,  b.  p.  165—16979  mm.,  D^  1-0168, 
71d  1'5021,  [aj'o  -  2°;  the  pure  cedrenol  obtained  from  it  on  hydrolysis 
is  optically  inactive. 

Cedrenyl  chloride,  Cj^Hg^Cl,  is  a  colourless  liquid,  b.  p.  150 — 1657 
10  mm.,  b^o  1-001. 

Cedrene,  CigHgo-cC^ii^  ,  the  corresponding  hydrocarbon,  obtained  by 
Old 

reduction  of  the  chloride  with  sodium  and  alcohol,  has  b.  p.  117 — 13077 

mm.,  D'^^  0-931,  71d  1-5080,  [a]5- 3°  to  +  1 3°,  according  to  the  method 

of  preparation.     On  decomposition  of  cedrene  ozonide,  cedrene  ketonic 

acid  was  obtained,  identical  with  that  described  by  Semmler  and  Risse 

(this  vol.,  i,  201),  and  this,  on  further  oxidation,  yielded  cedrenedicarb- 

oxylic  acid  (Semmler  and  Risse,  loc.  cit.). 

Cedrenol  contains  a  CHg'OH  group  in  the  same  position  as  the  CHg 

group  is  situated  in  cedrene  and  cedrol.  E.  F.  A. 

Production  of  Formic  and  Acetic  Acid  by  the  Atmospheric 
Oxidation  of  Turpentine.  Charles  T.  Kingzett  and  Reginald 
C.  Woodcock  {J.  Soc.  Chem.  Ind.,  1912,  31,  265— 267).— It  is  shown 
that  turpentine,  pinene,  and  sylvestrene  yield  formic  and  acetic  acids 
and  hydrogen  peroxide  when  submitted  to  atmospheric  oxidation.  It 
has  not  yet  been  ascertained  definitely  whether  the  hydrogen  peroxide, 
the  acetic  acid,  and  the  formic  acid  severally  depend  for  their  produc- 
tion on  the  interaction  of  water  on  one  organic  peroxide  only,  or  more 
than  one,  but  the  authors  favour  the  view  that  one  organic  peroxide 
alone  is  formed,  and  at  the  same  time  formaldehyde  and  acetaldehyde, 
the  two  latter  substances  being  converted  into  their  corresponding 
acids  when  the  organic  peroxide  yields  hydrogen  peroxide  on  being 
placed  in  contact  with  water.  W.  P.  S. 

The  Oxidation  of  Oamphene.  Ossian  Aschan  {Chem.  Zentr.y 
1912,  i,  415—416  ;  from  Ofver.  Finska  Vet.  Soc.  Forhandl,  1911,  63, 
Afd.  A,  1 — 18). — When  terecamphene  vapour  mixed  with  air  is 
passed  over  heated  spongy  platinum,  an  oily  liquid  is  obtained,  in  which 
the  presence  of  benzene  and  m-xylene  can  be  established.  The  gaseous 
products  contain  much  carbon  dioxide. 

By  oxidation  of  terecamphene  dissolved  in  glacial  acetic  acid  by 
means  of  solid  potassium  permangamte,  a  mixture  of  neutral  and  acid 
compounds  is  obtained.  Among  the  former  are  camphenilone,  h.  p. 
80 — 84714  mm.  (which  yields  a  semicarlazone,  m.  p.  222 — 223°), 
a  small  quantity  of  a  substance,  CgHj^O,  b.  p.  87 — 90714  mm.,  which 
gives  the  aldehyde  reaction  with  ammoniacal  silver  nitrate,  does  not 
yinld  a  semicarbazone,  does  not  solidify  at  -  15°,  and  when  exposed  to 
air  in  the  presence  of  water  forms  a  monobasic  acid^  CgHj^Og,  m.  p. 
136 — 137°,  and  finally  a  substance,  b.  p.  143 — 150°/ 14  mm,,  which 
when  freshly  distilled  has  no  acid  reaction,  but  when  preserved  during 
several  days  deposits  needles  or  leaflets  of  an  unsaturated  monobasic 
acid,  C^Hj^-COgH,  m.  p.  141°. 

From  the  acidic  products,  an  oil,  b.  p.  148 — 150°/10  mm.,  153°/ 
LM  nim.,  was  isolated,  which^  gradually  partly  solidified.   After  removal 
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of  unsaturated  substance  by  oxidation  with  potassium  permanganate 
in  alkaline  solution,  two  isomeric  acids,  CjoHj^Og,  were  obtained.  The 
first,  camphenanic  acidf  m.  p.  87 — 91°,  is  monobasic,  and  forms  a 
cdLcium  salt,  (C-^^-^fi^j^2i,bli^0.  The  second,  imcamphenanic  acid, 
has  m.  p.  75 — 76^^.  Neither  acid  appears  to  be  identical  with  Bredt's 
camphenilanic  acids,  nor  to  be  the  racemic  form  of  these  acids. 

H.  W. 

Sesquiterpenes.      V.      Ernst    Deussen    (Annalen,    1912,   388, 
136—165.     Compare  Abstr.,  1910,  i,  575).— [With  Benno  Eger.]— 
By  passing  nitrous  fumes  into  an  ethereal  solution  of  caryophyllene,  a 
voluminous    precipitate    is    obtained    of    a    substance,    C^gHjgOgN,, 
m.  p.  169 '5°,  [a]u  -133°50',  which  is  identical  with  one  ot  the  two 
substances  obtained  by  the  decomposition  of  )8-caryophyllene  nitrosite 
by  heat  (Abstr.,  1907,  i,  945).     So  voluminous  is  the  precipitate  and 
so  slight  its  solubility  in  most  solvents,  that  the  reaction  furnishes  an 
excellent  method  for  the  detection  of  j8-caryophyllene.     Two  fractions, 
b.  p.  127—128-5714  mm.   and  118*5— 122711-5  mm.  respectively,  of, 
caryophyllene  from  oil  of  cloves  were  found  to  contain  25 — 27%  of| 
/S-caryophyllene  by  this  method.     Oils  of   Para-  and  of   Maracaibo- 
copaiva  balsams  contain  5*15  and  2*0%  respectively  of  /3-caryophyllene. 
The  sesquiterpenes  obtained  by  the  distillation  with  steam  of  oil  ofj 
African  copaiva  balsam  can   be  separated    into    two   fractions,    one,] 
b.  p.  145*5 — 148719*5  mm.,  consists  largely  of  <i-cadinene,  and   the] 
other,  b.  p.   128 — 129*5715  mm.,  contains  13*2%  of  ^-caryophyllene. 
Oil  of  West  Indian  sandal-wood  contains  30 — 40%  of  sesquiterpenes^ 
in  which  rf-cadinene  and  /8-caryophyllene  have  been  detected. 

[With  Max  Ziem.] — According  to  Chapman  (Trans.,  1895,  67,  61,| 
780;  1903,83,  505),  oil  of  hop  blossoms  contains  a  terpene  (subse-j 
quently  identified  as  myrcene)  and  a  sesquiterpene  called  humuleneJ 
The  latter  consists  essentially  of  i-a-caryophyllene,  but  is  shown  to] 
contain  about  4%  of  /3-caryophyllene  by  the  nitrous  fumes  method. 

[With  Kurt  Meyer.] — The  sesquiterpene  regenerated  from  ^-caryo-| 
phyllene    dihydrochloride    by    means   of    methyl-alcoholic    potassiumj 
hydroxide  is  not  wocaryophyllene,  but  is  probably  a  mixture,  becau£ 
it  gives  only  a  25%  yield  of  /8-caryophyllene  dihydrochloride  and  fori 
an  amorphous  nitrosochloride,  from  which  a  niirolbenzylamine,  m.  p.j 
162°,    not    identical    with    /8-caryophyllenenitrolbenzylamine,    m.    p. 
166 — 167°,   is   obta.ined.       igoCaryophyllene,  obtained    by   boiling   ai 
alcoholic  solution  of  /8-caryophyllene  nitrosite,  gives  a  100%  yield  o£| 
a-  and  y3-nitro6ochlorides,  and  a  73%  yield  of  ^-caryophyllene  dihydro- 
chloride.    It  is   probable   that  the  constitutions  of   )3-caryophylleneJ 
and  of  wocaryophyllene  differ  only  in  that  the  former  contains  tin 
group  >CICMe2,  whereas  the  latter  contains  the  group 

>CH-CMe:CH2. 

[With  C.  ViELiTZ.] — The  following  experiments  were  undertaken 
to  show  the  presence  of  two  double  linkings  in  a-  and  )8-caryophyllenes. 
A  purified  sample,  b.  p.  130 — 131°/16*5  mm.,  a-7°40'  (consisting 
chiefly  of  )8-caryophyllene,  together  with  a  little  a-caryophyllene), 
diluted  with  2  vols,  of  methyl  alcohol,  is  treated  with  colloidal 
palladium  and  saturated  with  hydrogen.     The  product  is  a  dihydro- 
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caryophyllene,  CigHg^,  b.  p.  129— 130°/14  mm.,  a  -  25°,  D^^  08898, 
w^"  1*49032.  Since  the  following  experiments  prove  that  two  double 
linkings  are  present  in  caryophyllene,  it  follows  that  they  are 
functionally  different,  only  one  of  them  being  saturated  by  hydrogen. 
A  solution  of  a-caryophyllene  nitrosochloride  in  cold  chloroform 
absorbs  2  atoms  of  bromine,  yielding  probably  an  unstable  dibromide, 
which  changes  to  a  hydrohrortiocaryophyllene  nitrosochloride ^ 

Oi,H,5Br,N001, 
m.  p.  144 — 145°  (decomp.),  colourless  needles.  A  suspension  of 
)8-caryophyllene  nitrosite  in  methyl  alcohol  is  treated  with  colloidal 
palladium  and  saturated  with  hydrogen  in  darkness,  whereby  a 
substance,  CigHggOgNg  or  Q^fi^fi^^,  m.  p.  99 — 100°,  is  obtained, 
which  readily  decolorises  bromine ;  consequently  the  addition  of  the 
hydrogen  has  occurred  at  the  NO  or  the  O'NO  group.  By  saturating 
an  ethereal  solution  of  )8-caryophyllene  nitrosite  with  hydrogen 
chloride  at  —20°  to  -  15°,  P-hydrochlorocaryophyllene  nitrosite, 

m.  p.  137°  (decomp.),  [a]©  +930*4°  in  benzene,  is  obtained  in  dark  blue 
needles.  The  formation  of  this  compound,  not  only  proves  the 
presence  of  the  two  double  linkings  in  ^-caryophyllene,  but  is  also  a 
strong  support  of  Baeyer's  theory  that  the  blue  colour  of  nitroso- 
chlorides,  nitrosites,  and  nitrosates  is  due  to  the  union  of  the 
NO  group  with  a  tertiary  carbon  atom. 

By  treating  y8-caryophyllene  nitrosite,  y8-caryophyllene  nitroso- 
chloride, or  isocaryophyllene  nitrosochloride  with  alcoholic  potassium 
hydroxide,  a  dextrorotatory,  crystalline  substance,  C^^HggOgN,  m.  p. 
163°,  containing  an  ethoxy-group  is  obtained.  0.  S. 


Essential  Oils.  Schimmel  &  Co.  (Bericht,  April  1912,  pp. 
22 — 133). — Acronychia  laurifolia  leaves  furnish  an  oil  having  the 
following  constants  :  D^s  0*915,  [ajo  -1-1°52',  saponification  number  11, 
acetyl  ester  number  50*9,  and  free  from  aldehydes. 

Inula  helenium  roots  yield  a  semi-solid  oil,  D^*^  1*0374,  [ajo  +  123°45', 
tid  1*52208,  acid  number  6*4,  ester  number  180,  and  after  acetylation 
199,  consisting  of  colourless  needles  in  a  brown,  viscous  liquid,  and 
having  an  odour  recalling  that  of  ladanum. 

Artemisia  frigida  herb  grown  in  South  Dakota  yields,  according  to 
Kabak,  0*26%  of  oil,  D24  0*940,  [aj^  -24*2°,  n^  1*4716,  acid  number 
2*5,  ester  number  25,  after  acetylation  139,  containing  /-borneol, 
cineole,  ^fenchone,  probably  heptoic  and  octoic  acids,  valeric  acid,  and 
traces  of  formic  and  undecoic  acids.  The  total  borneol  amounts  to 
43%,  of  which  35*6%  is  in  the  free  state. 

Camphor  leaves,  distilled  in  Jamaica,  yielded  2*35%  of  crude 
camphor,  consisting  of  camphor  1*32%,  camphor  oil  0*54%,  and 
moisture  0*49%.  Camphor  twigs  gave  0*58%  of  camphor  and  0*26% 
of  camphor  oil,  whilst  the  wood  yielded  0  61%  of  camphor.  The  oil 
contained,  in  addition  to  camphor,  cineole,  safrole,  pinene,  phellandrene, 
and  dipentene. 

*'Cape"  leaves  from  the  Ivory  Coast,  according  to  Roure-Bertrand 
Fils,  furnish  0*28%  of  a  greenish-yellow  oil,  D^^  0*977,  [ajo  +39°  38', 
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ari«i    number   0*7,    saponification    number    109*2,   soluble  in   itR  own 
volume  of  80%  alcohol,  and  having  a  patchouli  odour. 

Cedrela  odorata  wood,  according  to  Kabak,  gives  0*3%  of  a  golden- 
yellow  oil,  D^''  0-947,  nj;  1*5038,  acid  number  3*9,  ester  number  41-5, 
after  acetylation  51,  which  is  soluble  in  six  volumes  of  80%  alcohol. 

Ceylon  citronella  oil  ha«  been  shown  previously  to  contain  citronel- 
lal,  camphene,  dipentene,  methylheptenone,  borneol,  geraniol,  methyl- 
eugenol,  Mimonene,  together  with  acetic  and  valeric  acids  as  esters.  A 
dextrorotatory  sesquiterpene  and  possibly  linalool  have  also  been 
found.  It  is  now  shown  that  the  following  constituents  are  also  present : 
<i-citronellol  in  the  form  of  its  acetic  and  n-butyric  esters,  geranyl 
acetate,  thujyl  alcohol,  nerol,  an  alcohol  closely  related  to  linalool,  a 
hydrocarbon,  Q^^U^^,  D^^  0-8323  to  08360,  fa]r,- 23°24' to  -  32°41', 
n'o  1*48044,  b.  p.  40 — 4l"^/4  mm.,  having  a  tarragon-like  odour,  and  a 
laevorotatory  sesquiterpene.  Linalool  and  valeric  acid  could  not  be 
found. 

Cymhopogon  interrmdiuSy  distilled  in  Buitenzorg,  gave  0*03%  of  oil, 
D2<'  0*919,  [aju  - 15°30',  and  C.  odorattts  from  the  same  source 
furnished  0*35%  of  oil,  D^e  0*914,  [a]^-  31°10'. 

American  spearmint,  grown  in  Michigan,  according  to  Nelson,  gave 
an  oil,  D.T^  0*9290,  [a]t  -52°16',  <'  1*4866,  ester  number  12*4,  which 
contained  66%  of  carvone,  together  with  phellandrene,  Z-limonene, 
and  the  acetic  ester  of  dihydrocarveol.  The  oil  also  contains  hexoio' 
or  octoic  acid,  butyric  acid  (?),  with  0*1%  of  a  solid  acid,  m.  p. 
182—184°  (compare  Elze,  Abstr.,  1910,  i,  865). 

Linaloe  wood  from  Cayenne  furnished,  in  addition  to  the  oil,  distilla- 
tion water  containing  furfuraldehyde,  wovaleraldehyde  (?),  linalool, 
methylheptenol,  cineole,  dipentene,  and  an  aliphatic  terpeDe,myrcene  (?), 
which  on  hydration  with  acetic  and  sulphuric  acids  gave  an  ester,  that 
on  hydrolysis  yielded  an  alcohol  having  an  odour  of  linalool  and 
terpineol. 

Magnolia  glauca  leaves,  according  to  Rabak,  yield  0*05%  of  a  yellow 
oil,  D2''  0-9240,  [ajo  -I- 3*96°,  n^  1*4992,  acid  number  1*8,  ester 
number  13,  and  after  acetylation  28,  which  is  insoluble  in  80% 
alcohol. 

Melaleuca  trichostachya  leaves  furnish  1*25  to  2*58%  of  oil,  D^^  0*9144 
to  0  9153,  [a]i,  +  2*3°  to  3*1,  n^  1*4636  to  1*4655,  saponification 
number  2*1  to  2*8,  acetyl  ester  number  13*9,  soluble  in  1*3  volumes  of 
70%  alcohol,  and  containing  cineole  80%.  terpineol,  terpinyl  acetate, 
pinene  (I),  sesquiterpene  (?),  with  traces  of  phenols  and  a  low-boiling 
aldehyde.  M.  bracteata  leaves  and  twigs  gave  0*643  to  0*964%  of  an^ 
oil,  D18  1*032  to  Dio  1*0358,  [a]r,-l*4°  to  3*1°,  n^?  1*5325  to  1*535, 
acid  number  0*7  to  1*26,  saponification  number  5*3  to  20*8,  soluble  in 
0*7  to  0*8  volumes  of  70%  alcohol,  and  containing  eugenol,  free  and 
combined  cinnamic  acid,  cinnamaldehyde,  methyleugenol,  70%,  cinnamyl 
cinnamate  (1),  and  ^phellandrene  (Baker  and  Smith,  J.  Roy.  Soc, 
New  South  Waks,  1911,  44,  592). 

Micromeria  japonica  herb,  according  to  Muragama,  yields  0*7%  of  a 
yellow,  peppermint-like  oil  containing  ^menthone  and  menthol  (?). 

Nepeta  nepeiella  herb  furnishes  0*059%  of  a  viscid,  yellow  oil,^ 
D20  1*03984,  [a]n  +  15°12',  acid  number  45*5,  ester  number  245*7,  aftei 
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acetylation  314*5,  soluble  in  two  volumes  of  70%  alcohol,  which 
deposits  a  solid  substance  with  an  odour  of  menthol,  and  on  hydrolysis 
furnishes  octoic  and  valeric  acids. 

Persea  pubescens  leaves,  according  to  Rabak,  yield  0*2%  of  oil, 
D25  0-9272,  [ajo  +22-4°,  n^  1-4695,  acid  number  2-8,  ester  number 
14'5,  after  acetylation  64,  soluble  in  0*3  volume  of  80%  alcohol, 
containing  free  butyric  acid  with  butyric,  valeric,  and  heptoic  acids  as 
esters,  together  with  c?-camphor,  cineole,  and  small  quantities  of 
borneol  and  formaldehyde. 

Japanese  peppermint  oil  yielded  a  fraction,  b.  p.  175 — 181°, 
containing  c2-ethyl-7i-amylcarbinol,  CgHj^'CHEt'OH. 

Pluchea  foetida  herb,  according  to  Rabak,  yields  0*025%  of  a  golden- 
yellow  oil,  D  0*9329,  [a]^  -5-4°  (50  mm.  tube),  <  1*4845,  acid  number 
41,  ester  number  44,  after  acetylation  104,  soluble  in  one  volume  of 
80%  alcohol  and  containing  cineole. 

Ramona  stachyoides  herb  yields,  according  to  Rabak,  0*75%  of  a 
colourless  oil,  D2*  0*9144,  [ajo  +30*2°,  n^  1*4682,  acid  number  2,  ester 
number  2*5,  after  acetylation  27*1,  soluble  in  1*5  volumes  of  70%  alcohol, 
which  deposits  c^-camphor  when  kept  at  -  15°,  and  contains  cineole,  and 
probably  borneol,  tanacetone,  and  pinene  with  acetic  acid  and  traces  of 
formic  acid. 

Satureja  montana  oil,  distilled  in  Southern  France,  had  D^''  0*908  to 
0*9194,  [a]„  -1°42'  to  4°48',  and  contained  27  to  32%  of  carvacrol 
(compare  Pickles,  Proc,  1911,  27,  285). 

Aframonum  angustifoliwni  seeds  from  German  East  Africa  gave 
4*5%  of  a  colourless  oil,  Di5  0*9017,  [ajo  -16°50',  <  1*46911,  acid 
number  0*4,  ester  number  42,  soluble  in  6  or  more  volumes  of  80% 
alcohol  and  containing  much  cineole.  T.  A.  H. 

The  Essential  Oil  from  Rhizoma  Imperatoriae.  Fritz  Lange 
{Che7n.  Zentr.,  1912,  U  Q54: ;  from  Arb.  Fharm.  Inst.  Univ.  Berlin,  1911, 
8,  98 — 120). — The  oil  obtained  by  distillation  with  steam  is  a  greenish- 
yellow  liquid,  D^s  0*8659,  [aj^  +69*75°,  acid  number  0*8,  saponification 
number  17*9,  ester  number  after  acetylation  28*34.  It  consists  of  a 
mixture  of  free  acids,  alcohols,  esters,  terpenes,  and  sesquiterpene, 
terpenes  constituting  about  95%  of  the  oil.  Palmitic  acid  is  contained 
among  the  free  acids  ;  acetic,  formic,  isobutyric,  isovaleric,  and  /8)8-di- 
methylacrylic  acids  are  present  in  the  form  of  esters.  The  terpenes 
present  include  pinene,  dipentene,  c?-limonene,  c^-phellandrene,  chiefly  the 
latter.  The  sesquiterpene  yields  a  crystalline  dihyd/t'ochloride, 
m.  p.  157 — 1575°.  The  oil  also  contains  an  alcohol,  the  formula  of 
which  is  probably  CjgHjg'OH,  which  yields  a  phenylur ethane,  m.  p. 
145—146°  *  H.  W. 

The  Essential  Oil  of  the  Catkins  of  Wild  Myrtle  (Myrica 
Gale).  C.  J.  Enklaar  {Chem.  Weekblad,  1912,  9,  219—222.  Compare 
Pickles,  Trans.,  1911,  99,  1764).— The  oil  obtained  from  the  catkins  of 
wild  myrtle  is  a  viscid,  yellow  liquid,  and  with  a  characteristic 
odour.  It  has  Dl^  0*899,  and  [a]  i>  -  5°36'.  About  80%  of  it  consists 
of  terpenes,  of  which  a  pinene  and  a  sesquiterpene,  C15H24,  constitute 
about  40%.  It  also  contains  cineole,  phellandrene,  and  a  small  pro- 
portion of  a  substance  not  identified,  which  crystallises  in  long  needles 
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and  has  a  myrtle-like  odour.  The  sesquiterpene  probably  contains 
caryophyllene.  It  has  b.  p.  150—152717  mm.  or  263—2657760  mm., 
and  [o]„  +4°30'.  A.J.  W 

Minjak  Lagam.  Leopold  van  Itallie  and  Max  Keubosch  {Pharm. 
Weekblad,  1912,  49,  274— 279).— The  volatile  oil  obtained  from  the 
liquid  variety  of  Minjak  lagam  is  caryophyllene.  The  semi-solid  form 
yields  the  same  substance.  A.  J.  W. 

Oleo-resin  of  Abies  cephalonica.  Emmanuel  J.  Emmanuel 
{Arch.  Phann.,  1912,  250,  104— 110).— The  crude  oleo-resin  had  acid 
number,  direct  113'54,  indirect  128*31  ;  saponification  number  137*06 
(cold),  157*54  (hot),  and  was  soluble  in  alcohol,  ether,  or  chloroform. 

From  the  ether  solution  1%  ammonium  carbonate  solution  extracted 
elatic  acid,  CgH^gOg,  m.  p.  124 — 126°,  and  then  3%  sodium  carbonate 
solution  removed  a  mixture  of  two  acids,  elatinic  acidy  CjgHjgOg,  m.  p. 
78 — 80**,  which  gives  a  lead  salt  insoluble  in  alcohol,  and  elatolic  acid, 
CgHjftOg,  m.  p.  118 — 120°,  the  lead  salt  of  which  is  soluble  in  alcohol. 
These  products  are  amorphous,  and  the  two  latter  together  form 
70%  of  the  oleo-resin. 

The  residue,  after  the  removal  of  the  ether,  was  steam  distilled,  and 
yielded  17*4%  of  essential  oil,  D^^  0*9279,  aj,  -68°  in  200  mm.  tube, 
^13  5  1-4745^  which  was  colourless  and  on  distillation  yielded  three 
fractions,  b.  p.  89—150°,  150—155°,  155—175°,  of  which  the  first  two 
had  a  terpene-like  odour. 

The  residual  matter  in  the  flask  was  amorphous  reseTi,  m.  p.  92 — 96°, 
with  water  containing  a  bitter  substance.  The  acids  and  the  resen 
gave  phytosterol  reactions.  T.  A.  H. 

Cretan  Ladanum.  Emmanuel  J.  Emmanuel  {Arch.  Pharm., 
1912,  250,  111 — 117). — Ladanum  is  a  resinous  exudation  of  Cistus, 
spp.,  that  examined  being  from  Cistus  creticus.  It  was  dark  brown  in 
colour,  softened  readily  when  worked  in  the  fingers,  and  had  a  peculiar, 
pleasant  odour  with  a  balsamic,  bitter  pungent  taste.  It  dissolved  to 
the  following  amounts  in  the  solvents  named  :  ether  61%,  chloroform 
69%,  alcohol  57%,  and  was  practically  insoluble  in  water  or  light 
petroleum.     It  contained  12  0%  of  ash. 

The  portion  soluble  in  ether  on  extraction  with  sodium  carbonate 
solution  yielded  a  viscid,  brown  resin  acid.     The  portion  insoluble  in 
ether,  but  soluble  in  alcohol,  was  a  viscid,  bright  brown  resin.     An 
essential  oil,  D  0*928,  b.  p.  225°,  n}^"^  1*5118,  was  obtained  by  steam 
distilling  the  residue  of  the  ethereal   extract   after   treatment  with 
sodium  carbonate  solution.     After  the  removal  of  the  essential  oil, 
a  solid,  crystalline  substance,  ladaniol,  Cji^HgoO,  m.  p.  89°,  colourless 
prisms,  began  to  distil  over.     This  resembled   champacol  and  guaiol— 
(Wallach  and  Tuttle,  Abstr.,  1894,  i,  538).     The  portion  of  ladanumB 
insoluble  in  ether   and    alcohol  contained  (1)  a    bassorin-like   gum," 
which  gave  mucic  acid  on  oxidation  with  nitric  acid ;  (2)  a  greyish- 
white,  pulverulent  resen,  and  (3)  a  bitter  substance.  T.  A.  H. 

The  Cerebrosides  of  the  Brain.  II.  Hermann  Loening  and 
Hans  Thierfelder  {Zeitsch.  physiol.  Chem.,  1912,  77,  202 — 217. 
Compare  Abstr.,  1911,  i,  898). — The  author's  method  of  separating, 
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cerebrosides  from  "  profcagon  "  depends  on  their  resistance  to  barium 
hydroxide,  and  their  solubility  in  hot  acetone.  After  boiling  cerebrone 
with  baryta  water  for  an  hour,  90  4%  was  subsequently  recovered  in 
crystalline  form ;  the  loss  may  be  due  to  the  destruction  of  the 
cerebrone,  or  to  its  decomposition  by  alkali.  In  the  present  research, 
*'  protagon  "  was  employed,  and  some  evidence  that  barium  compounds 
are  formed  is  adduced ;  the  loss  on  boiling  with  barium  hydroxide  is 
small,  and  was  determined  by  estimating  the  yield  of  galactose  after 
hydrolysis.  Judged  by  this  standard,  from  93  to  97%  of  the 
cerebroside  was  recovered.  A  similar  resistance  to  boiling  with  a 
2 '8%  solution  of  potassium  hydroxide  containing  methyl  alcohol  was 
also  noted.  The  actual  quantity  of  galactose  obtained  from  the 
various  preparations  of  protagon  used  varied  from  6  to  13%. 
Thudichum's  sphingosine  was  not  obtained  from  cerebrone.  The 
quantity  of  cerebroside  obtained  from  protagon,  taking  into  account 
the  amount  separated  out  from  the  acetone,  as  well  as  that  which 
remained  in  solution,  was  about  39%.  From  dried  brain  powder, 
2*1 3  grams  of  galactose  were  obtained  ;  73*2%  of  this  passed  into  the 
alcoholic  extract,  and  the  remainder,  which  is  an  unexpectedly  high 
amount,  into  the  ethereal  extract.  W.  D.  H. 

Cerebrone.  V.  Otto  Riesser  and  Hans  Thierfelder  {Zeitsch. 
physiol.  Ghem.^  1912,  77,  508 — 510). — On  treatment  of  cerebrone  with 
methyl  alcoholic  sulphuric  acid,  dimethylsphingosine,  OjgHggOgN,  was 
obtained  (Kitagawa  and  Thierfelder,  Abstr.,  1907,  i,  168).  It  is  now 
shown  that  when  ethyl  alcohol  is  substituted,  the  corresponding 
diethylsphingosiney  CgjII^gOgN,  is  obtained.  It  forms  a  matted  mass  of 
lustrous  platelets,  m.  p.  113 — 115°.  The  alkylsphingosines  are 
accordingly  not  present  in  the  cerebrone  molecule,  but  are  formed  at 
the  moment  of  hydrolysis;  sphingosine,  therefore,  contains  two 
hydroxyl  groups.  E.  F.  A. 

Cerebrone.  VI.  Karl  Thomas  and  Hans  Thierfelder  {Zeitsch, 
physiol.  Chem.f  1912,  77,  511 — 515). — On  acetylation  of  sphingosine 
either  with  acetyl  chloride  or  acetic  anhydride  and  sodium  acetate,  a 
triacetate,  C^^^HggOgNAcg,  is  obtained;  it  crystallises  in  thin  needles 
pointed  at  both  ends,  which  soften  at  98°,  m.  p.  99 — 100°.  This 
characterises  sphingosine  as  an  unsaturated  bivalent  amino-alcohol. 

The  sparingly  soluble  sulphate  of  a  base  previously  obtained 
(Kitagawa  and  Thierfelder,  Abstr.,  1907,  i,  168)  by  the  action  of 
methyl-alcoholic  sulphuric  acid  on  cerebrone  is  now  shown  to  be 
sphingosine  contaminated  with  the  dimethyl  compound.         E.  F.  A. 

Glucosides  of  Digitalis  purpurea  Leaves.  Friedrich  Kraft 
{Arch.  Fharm.,  1912,  250,  118 — 141). — Schmiedeberg  and,  more 
recently,  Kiliani  in  their  investigation  of  digitalis  constituents  have 
used  as  a  raw  material  *'  digitalinum  germanicum,"  a  mixture  of  sub- 
stances prepared  from  digitalis  seeds  by  extraction  with  alcohol  and 
precipitation  with  tannin.  From  this  material  the  following  products 
have  been  obtained :  Schmiedeberg's  amorphous  inactive  digitonin, 
Kiliani's    crystalline    digitonin,    Kiliani's    digitalin,    digitoxin,    and 
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digitalein.  Ak  digitalis  leaves  are  chiefly  used  in  medicine,  the  author 
has  examined  them  to  ascertain  whether  they  contain  the  constituents 
present  in  the  seeds,  and  has  obtained  two  new  glucosides,  gitalin  and 
gitin,  together  with  digitoxin.  Schmiedeberg's  amorphous  digitonin 
is  shown  to  be  a  mixture  of  saponins,  which  is  also  present  in  the 
leaves.  In  Keller's  method  for  the  valuation  of  digitalis  leaves  the 
product  obtained  is  chiefly  gitalin,  with  a  little  digitoxin  (compare 
Burmann,  this  vol.,  ii,  379). 

The  leaves  were  extracted  first  with  water  and  then  with  50% 
alcohol,  and  the  two  extracts  examined  separately.  The  aqueous 
extract  was  defsecated  in  the  usual  way  with  lead  acetate,  followed  by 
sodium  phosphate,  and  the  glucosides  precipitated  by  tannin  solution 
and  recovered  from  the  precipitate  by  mixing  this  with  zinc  oxide  and 
extraction  with  methyl  alcohol.  The  residue  lett  on  distilling  off  the 
solvent  was  dissolved  in  water  and  shaken  repeatedly  with  chloroform, 
which  extracted  an  active  glucoside,  gitalin,  and  left  in  solution  a 
mixture  of  saponins.  Gitalin^  CggH^gOjQ,  m.  p.  150 — 155°,  is  a  colour- 
less, amorphous,  neutral  substance,  soluble  in  most  organic  solvents, 
except  light  petroleum,  and  in  600  parts  of  water.  When  dis- 
solved in  1*5  parts  of  alcohol  to  which  075  part  of  water  is  added, 
it  separates  as  a  crystalline  hydrate,  C^^as^k^^^^^^^  ^-  P-  75°,  soluble 
in  3000  parts  of  water,  which  is  re-converted  into  the  anhydrous 
form  by  drying  over  sulphuric  acid.  Solutions  of  gitalin  are  very 
unstable,  and  when  kept  deposit  mixtures  of  gitalin  with  anhydro- 
yitalin,  ^28^46^9'  ^'  P*  255°,  which  crystallises  from  diluted  alcohol, 
is  nearly  insoluble  in  chloroform,  and  soluble  in  800  parts  of 
boiling  alcohol.  On  hydrolysis  by  acids,  all  three  substances  yield 
(1)  digitoxose,  identical  with  the  sugar  obtained  from  digitoxin  by 
Kiliani,  and  (2)  anhydrogitaligenin,  CggHg^Og,  m.  p.  216 — 219°,  which 
crystallises  from  boiling  alcohol  in  colourless  plates. 

The  digitosaponins,  obtained  as  described  above,  were  freed  from 
colouring  matter  by  extraction  with  acetone,  and  then  fractionated 
into  a-,  p-,  and  y-saponins  by  extraction  in  turn  with  alcohol  and 
methyl  alcohol,  y-saponin  being  nearly  insoluble  in  both  these  solvents. 
They  are  colourless,  amorphous  substances,  which  on  hydrolysis  by 
5%  sulphuric  acid  yield  digitosapogenin  and  a  pentose  giving  a  phenyl- 
osazone,  m.  p.  156 — 158°.  The  most  soluble  a-saponin  passes  into  the 
less  soluble  /3-  and  y-forms  when  boiled  in  alcohol.  They  appear  to  be 
identical  with  Schmiedeberg's  digitonin. 

The  alcoholic  extract,  after  treatment  with  lead  acetate,  was 
evaporated  to  a  small  bulk  with  calcium  carbonate,  cooled,  filtered,  and 
shaken  out  with  ether,  which  removed  lateolin.  Digitoxin  was  then 
extracted  with  chloroform,  and  from  the  residue  gitin  was  extracted 
by  boiling  alcohol.  The  digitoxin  thus  obtained  contained  gitalin^! 
from  which  it  was  freed  by  repeated  evaporation  of  an  alcoholidH] 
solution,  whereby  the  impurity  was  gradually  converted  into  sparingly 
soluble  anhydrogitalin.  The  purified  digitoxin  formed  tabular  crystals 
from  boiling  alcohol,  melted  sharply  at  245°,  and  on  hydrolysis  yielded 
digitoxenin  and  digitoxose,  but  Kiliani 's  digitoxin  hydrate  could  not  be 
obtained  by  crystallisation  from  aqueous  alcohol. 

Gitin,  m.  p.  265°  (decomp.),  crystallises  from  alcohol  in  long,  colour-. 
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less  needles,  is  soluble  in  250  parts  of  boiling  methyl  alcohol  or 
120  parts  of  boiling  alcohol,  but  is  insoluble  in  water  or  chloroform. 
It  is  isomeric  with  Kiliani's  digitonin,  which  it  resembles  in  yielding 
digitogenin  on  hydrolysis,  but  differs  from  it  in  containing  a  galactose 
in  place  of  a  dextrose  residue.  It  is  physiologically  inactive.  Full 
experimental  details  are  given  in  the  original  of  the  complicated 
processes  used  in  isolating  these  substances,  and  their  colour  reactions 
with  Keller's  and  Kiliani's  reagents  are  recorded.  T.  A.  H. 

Constituents  of  Digitalis  Leaves.  Rudolph  Tambach  {Pharm. 
Zentr.-h.y  1912,  53,  392— 393).— From  the  precipitate  obtained  by  the 
addition  of  tannin  to  a  cold  aqueous  extract  of  digitalis  leaves  the 
author  has  isolated  a  substance  called  digin,  m.  p.  271 — 273°,  colour- 
less needles,  which  has  little,  if  any,  physiological  activity,  does  not 
react  with  Kiliani's  or  Keller's  reagent,  and  contains  C  73"68%  and 
H  10*33%.  It  presents  points  of  similarity  to  Kraft's  gitin  (preced- 
ing abstract),  but  differs  in  its  m.  p.,  in  its  solubility  in  chloroform, 
and  in  its  composition.  The  examination  of  the  substance  is  being 
continued.  C  S. 

A  Second  Crystalline  Compound  of  Phenolic  Character 
from  Fresh  or  Preserved  Cola-nut.  A.  Goris  (Chem.  ZentQ\, 
1912,  i,  266  ;  from  Bull.  Sci.  pharmacol,  18,  138 — 140.  Compare 
Abstr.,  1907,  i,  631). — This  compound,  collatein,  is  insoluble  in  ether, 
chloroform,  and  light  petroleum,  but  soluble  in  hot  water,  alcohol,  and 
acetone.  From  water  it  separates  with  water  of  crystallisation  in  the 
form  of  needles,  which  effloresce  over  sulphuric  acid ;  from  anhydrous 
acetone  and  chloroform  it  separates  in  prisms,  m.  p.  257 — 258°.  It 
is  precipitated  by  lead  acetate,  gives  a  green  coloration  with  ferric 
chloride,  which  turns  blue  on  addition  of  ammonia,  and  does  not  set 
free  carbon  dioxide  from  carbonates.     It  has  a  bitter  taste. 

S.  B.  S. 

"  Peristaltin."  Alexander  Tschirch  and  L.  Monikowski  (Arch, 
Pharm.y  1912,  250,  92 — 103). — "Peristaltin"  is  a  patent  preparation, 
used  as  a  purgative,  and  obtained  from  the  bark  of  Rhamnus 
Jiwrahiana  {Cascara  sagrada).  It  is  a  yellow,  bulky  powder,  soluble  in 
water  or  alcohol,  partly  in  acetone,  but  insoluble  in  ether  or  light 
petroleum,  and  contains  4*2%  water  and  0*6%  ash.  It  contains  a 
reducing  sugar,  giving  a  phenylosazone,  m.  p.  208°.  The  substance 
appears  to  be  a  mixture  of  glucosides,  and  on  hydrolysis  by  steam 
yields  rhamnose,  chrysophanic  acid  (chrysophanol),  emodin  methyl 
ether,  and  cascarol,  together  with  a  minute  amount  of  a  yellow 
colouring  matter.  When  boiled  with  hydrochloric  acid,  peristaltin 
yields  furfural dehyde,  and  2*06%  of  pentoses  were  found  by  Flint 
i«ld  Tollens'  method.     The  product  contains  no  nitrogenous  substance. 

Cascarol,  CigH^oOg,  m.  p.  218°,  forms  yellow  needles  from  pyridine 
or  alcohol,  is  soluble  in  acetone  or  alcohol,  insoluble  in  water,  chloro- 
torm,  ether,  or  cold  sodium  hydroxide  solution,  and  yields  a  crystalline 
ixetyl  derivative,  m.  p.  204—205°. 

The  yellow  colouring  matter  crystallises  from  hot  water,  melts  at 
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203 — 204°,  is  soluble  in  alkalis,  and  gives  a  fluorescent  solution  in 
sulphuric  acid.  T.  A.  H. 

a-Phylloh8Bmin  and  the  Formula  of  a-Phylloporphyrin. 
Leon  Marchlewski  and  J.  Robel  {Ber.,  1912,  45,  816 — 821.  Com- 
pare this  vol.,  i,  288). — a-Phyllohsemin,  obtained  by  the  action  of 
Mohr's  salt  on  a-phylloporphyrin,  can  be  purified  by  treatment  with 
chloroform  and  quinine,  and  pouring  the  solution  into  glacial  acetic 
acid  saturated  with  common  salt  and  heated  nearly  to  boiling.  After  a 
time  well-formed,  brown,  glistening,  rhombic  crystals  are  obtained, 
having  a  composition  corresponding  with  either  Cg^H^^OgN^FeCl  or 
C82H8402N^FeCl.  The  analytical  figures  obtained  for  phylloporphyrin 
itself  make  the  formula  C32H8g02N4  the  most  probable  for  this 
substance. 

a-Phyllohsemin  dissolves  in  organic  solvents  more  easily  than 
haemin.  In  chloroform  solution  it  has  four  absorption  bands,  which 
in  comparison  with  those  of  haemin  are  displaced  somewhat  towards 
the  violet.     In  presence  of  quinine  only  two  bands  are  visible. 

a-Phyllohsemochromogen,  obtained  on  reduction  with  Stokes'  reagent, 
is  very  similar  to  hsemochromogen  from  haemin.  E.  F.  A. 

Resorcinolbenzein  and  Fluorescein.  Hans  von  Liebig  {J.  pr. 
Cliem.,  1912,  [ii],  85,  97—136,  241— 284)— 1.  Resorcinolbenzein.— In 
continuation  of  previous  work  (Abstr.,  1905,  i,  781;  1906,  i,  445; 
1908,  i,  98)  the  author  has  made  a  detailed  examination  of 
resorcinolbenzein  obtained  by  the  methods  of  Doebner  (Abstr.,  1883, 
861)  and  Cohn  (Abstr.,  1893,  i,  719;  1894,  i,  120),  and  finds  that  it 
exists  in  four  different  forms. 

The  simplest  form,  a-resorcinolbenzein,  has  the  composition  CigHjgOg, 
and  is  identical  with  the  resorcinolbenzein  of  Kehrmann  and  jDengler 
(Abstr.,  1908,  i,  1002  ;  1909,  i,  249),  whilst  the  yS-,  -y-,  and  S-compounds 
are  respectively  ter-,  quadri-,  and  multi-molecular  modifications. 

The  product  obtained  by  fusing  benzoic  acid  or  benzoic  anhydride 
with  resorcinol  and  zinc  chloride  at  180 — 210°,  when  treated  with  hot 
water  and  then  with  cold  alcohol,  yields  a  residue  conbisting  of  a 
comjyound  of  2 : 4-dihydroxybenzophenone  and  -y-resorcinolbenzein, 
2Cj9Hj203,Ci3Hio08,H20,  which  forms  light  brown  leaflets, 
m.  p.  243 — 244°.  On  crystallisation  from  hot  alcohol  this  yields  a 
substance^  m.  p.  320 — 330°,  having  the  same  percentage  composition, 
but  crystallising  in  brownish-red,  rhombic  leaflets  of  a  bluish  lustre. 
Addition  of  acetic  acid  to  an  alcoholic  solution  of  dihydroxybenzo- 
phenone-y-resorcinolbenzein  gives  rise  to  the  compound^ 

which    crystallises    in    brown    leaflets    of    a    silvery   lustre,    and   is 
identical  with  the  resorcinolbenzein  of  Cohn  and  Doebner. 

y- Resorcinolbenzein  is  obtained  in  brownish-red  leaflets  of  the 
composition  4Ci9Hj20g,2H20,EtOH,  by  dissolving  the  above-mentioned 
additive  compound  in  alcoholic  ammonia,  and  removing  the  excess  of 
ammonia  on  the  water-bath;  it  has  also  been  prepared  (1)  by  the 
oxidation  of  3  : 6-dihydroxyphenylxanthen  in  alcoholic  solution  with 
lead  dioxide  in  the  presence  of  aqueous  ammonia,  and  (2)  by  the  action 
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of  hydrogen  peroxide  on  an  ammoniacal  solution  of  a-  and  j8-resorcinol- 
benzein.  It  loses  IHgO  at  100"  and,  when  dried  at  140°,  has  the 
composition  4C^9Hj203,H20 ;  the  remaining  water  is  removed  at  240°. 
It  is  considered  by  the  author  to  be  a  quinhydrone  of  the  following 
formula : 


OH 


OH 


0H< 


CPh  CPh 0 CPh  CPh 

When  treated  with  warm  alcoholic  hydrogen  chloride  and  the  resulting 
hydrochloride  decomposed  by  ammonia,  y-resorcinolbenzein  is  converted 
into  the  a-compound.  The  main  product  obtained  by  heating  benzo- 
trichloride  with  resorcinol  consists  of  a  mixture  of  a-,  I3-,  and 
y-resorcinolbenzein ;  it  is  accompanied  by  small  amounts  of  the 
following  substances:  (1)  2 : 4-Dihydroxybenzophenone.  (2)  The 
compound,  CigHjgOgjHgOjCigH^oOg,  which  forms  a  greenish-black 
powder,  is  resolved  by  boiling  with  alkalis  and  strong  acids  into 
dihydroxybenzophenone,  and  does  not  form  salts.  (3)  S-Eesorcinol- 
benzein,  (C^gHj^O^)^,  a  brownish-red,  crystalline  substance,  insoluble  in 
the  common  solvents  with  the  exception  of  aniline  and  nitrobenzene  ; 
it  is  best  prepared  by  fusing  benzoic  acid  and  resorcinol  with  zinc 
chloride  at  250—260°. 

The  above-mentioned  mixture  of  a-,  j3-,  and  y-resorcinolbenzeins  is 
sparingly  soluble  in  alcohol,  and  is  therefore  readily  separated  from  the 
remaining  products  of  the  reaction.  On  treatment  with  alcohol  and 
hydrochloric  acid,  it  yields  a  mixture  of  two  hydrochlorides, 

3Ci9Hi203,3HCl,H20 
and  O^gHjgOgjHCl  (compare  Kehrmann  and  Dengler,  loc.  cit.)^  from 
which  the  corresponding  bases  are  liberated  by  aqueous  ammonia  and 
separated  by  extraction  with  a  mixture  of  alcohol  and  benzene. 

a-Resorcinolbenzein,  the  more  readily  soluble  base,  crystallises  in 
light  red  leaflets  or  needles  of  the  composition  C^^gHjgOgjEtOH ; 
these  lose  their  alcohol  at  140 — 150°,  and  have  m.  p.  333°.  The 
residue  from  the  extraction  consists  of  jS-resorcinolbenzein,  which 
separates  from  alcohol  in  red  needles  or  leaflets  of  the  composition 
3Ci9Hi203,3EtOH  ;  at  140°  it  loses  two  molecules  of  alcohol.  The 
author  considers  that  the  third  molecule  of  alcohol  is  combined  in  the 
form  of  an  ether,  and  assigns  to  ^-resorcinolbenzein  the  following 
formula  : 

OH  OH 

0  0  0 


OHf 


OH 


CPh 


CPh-OEt 


CPh 


When  dissolved  in  alcoholic  ammonia  and  the  excess  of  the  latter 
amoved  by  boiling,  the  )8-compound  yields  red   leaflets   of  the  com- 
position 3Ci9Hi203,H20,2EtOH  ;   at    140°  these  lose  water  and  one 
molecule  of  alcohol,  the  second  being  removed  at  240.° 
VOL.  Oil.  i.  d  d 
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The  condensation  of  2 : 4-dihydroxybenzophenone  and  resorcinol 
yields  mainly  /3-resorcinolbenzein.  The  a-,  ^-,  and  y-compounds  when 
dissolved  in  aqueous  ammouia  and  the  solutions  acidified  with  acetic 
acid  yield  crystalline  hydrates  of  the  same  composition,  CigHj.^OojHgO. 

Diaceiylresorcinolbenzein  (3  :  Q-diacetoxi/phenylxanthanol), 

0H.CPh<J^cH3(0AcK 
^CgH3(0Ac)'^    ' 
crystallises  in  white  leaflets,  m.  p.   171°,  containing  one  molecule  of 
ether  which  is  lost  at  140°.     It  dissolves  in  methyl  alcohol,  yielding 
the   methyl  ether,  0Me-CPh<^cH8(0AcW  ^^  ^^.^^  leaflets,  m.  p.  122° ; 

the  ethyl  ether  forms  colourless  prisms,  m.  p.  147°. 

On  treatment  with  acetic  acid,  acetic  anhydride,  and  sulphuric  acid, 
resorcinolbenzein  yields  a  monoacetyl  derivative, 


«^''<o:H3iVo. 


which  crystallises  in  small,  yellowish-red  prisms,  m.  p.  197°,  or  in 
yellow  needles  containing  benzene;  in  one  instance  an  acetyl 
derivative  of  a  dimolecular  form,  C^QHggOg,  crystallising  in  colourless 
leaflets,  m.  p.  198°,  was  obtained.  When  methylated  by  means  of 
methyl  sulphate  and  aqueous  sodium  hydroxide,  it  forms  the 
resorcinolbenzein  monomethyl  ether  of  Kehrmann  and  Dengler,  together 
with  an  anhydride  of  resorcinolbenzein  dhnethyl  ether,  which  crystallises 
from  ether  in  colourless  prisms,  m.  p.  152 — 153°,  containing  one 
molecule  of  the  solvent,  (C2iHjI703)20,C^HjqO  ;  the  latter  compound  is 
converted  by  hot  ethyl  alcohol  into  the  ethyl  ether,  m.  p.  157°, 
described  by  Kehrmann ;  the  corresponding  methyl  ether  has  m.  p. 
112°. 

3  :  6-Dihydroxyphenylxanthen  (Abstr.,  1909,  i,  98)  separates  from 
benzene  in  crystals  of  the  composition  ^^^^f)^,(,j^^\  its  ethereal 
solution  on  evaporation  over  benzene  yields  the  compound, 

The  compound,  CggHgoOg,  previously  obtained  (loc.  cit.)  by  boiling 
resorcinol  with  aqueous  potassium  hydroxide  is  now  found  to  consist 
of  2 : 4-dihydroxybenzophenone. 

3 : 6-Diacetoxyphenylxanthen  has  m.  p.  183 — 184°,  and  often 
separates  from  ethyl  acetate  in  crystals,  m.  p.  179°,  of  the  composition 
4CjQHi2(OAc)2,H2^,CHjj*C02Et ;  crystallised  from  benzene,  it  has  the 
composition  4CiQHi2(^-^c)2,CgHg. 

3  :  ^-Diacetoxyphenylxanthensulphonic  a^id,  CggHjgOg'SOgH,  prepared 
by  dissolving  the  preceding  diacetoxy- compound  in  cold  concentrated 
sulphuric  acid,  crystallises  in  white  needles,  and  forms  a  barium  salt. 

Resorcinolbenzein  forms  with  nitrobenzene  the  compound, 
4Ci9Hi20s,  3H20,C6H5-N02, 
crystallising  in  red  needles,  and  with  aniline  the  compound, 

dark  red  needles  of  a  bluish  lustre  ;  the  compound  with  phenol,  wMl 

4Ci,H,203.H20,CeH5-OH,  ^"J 

forms  lustrous,  light  red  needles. 

The  blue  dye  (resorcinol-blue)  obtained  by  atmospheric  oxidation  of 
an  ammoniacal  resorcinol  solution  is  more  readily  prepared  by  oxidising 
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the  solution  with  hydrogen  peroxide.     It  has  the  composition 

CeH3(OH),-N[C,H,(OH)3]„ 
and  m.  p.  above  360°;  the  filtrate  on  acidification  with  sulphuric  acid 
yields  a  blue  compound,  CjgHigOgN.  The  successive  addition  of  acetic 
acid  and  ammonium  sulphate  to  an  aqueous  solution  of  resorcinol-blue 
gives  rise  to  a  mixture  of  the  compounds,  Oi8Hj508N,(NH4)2S04,H20 
and  Oi8Hi508N,(NH,)2SO„NH3. 

When  oxidised  with  aqueous  hydrogen  peroxide,  resorcinol  yields  a 
brown  dye  {resorcinol-hrown),  C^gH^^Og. 

II.  Fluorescein. — In  addition  to  the  ordinary  red  variety,  fluorescein 
exists  in  five  different  yellow  modifications,  distinguished  by  the 
author  as  a,  y8  I,  /8 II,  y  and  8-fluorescein.  The  existence  of  these  yellow 
modifications,  all  of  which  are  unimolecular  in  acetone  solution,  is 
explained  on  the  assumption  that  the  three  phenyl  groups  of  triphenyl- 
methane  are  not  always  freely  moveable  about  the  central  atom,  but, 
in  certain  circumstances,  may  take  up  different,  fixed  positions  to 
one  another.  From  molecular  weight  determinations  in  phenol 
solution,  Kehrmann  has  drawn  the  conclusion  that  the  red  variety  of 
fluorescein  is  also  unimolecular.  The  author  points  out,  however,  that 
determinations  in  phenol  solution  give  the  molecular  weight,  not  of  the 
red  form,  but  of  the  yellow  modification,  since  on  allowing  the  solution 
to  solidify  and  removing  the  phenol  with  benzene  or  ether,  yellow 
leaflets  of  a  compound  of  fluorescein  with  phenol, 

are  obtained.     It  is  suggested  that  the  red  form  is   a  multimolecular 
quinhy drone  of  fluorescein. 

a-Fluorescein,  Cg^H^g^sJ  i^  obtained  as  a  pale  yellow  powder,  m.  p. 
347°,  by  acidifying  an  alkaline  solution  of  ordinary  fluorescein  with 
sulphuric  acid,  extracting  with  ether,  and  shaking  the  ethereal  solution 
with  aqueous  potassium  hydroxide  in  insufficient  amount  for  complete 
solution.  It  crystallises  unchanged  from  benzene,  amyl  alcohol,  and 
formic  acid,  but  is  converted  by  ethyl  alcohol,  acetone,  ethyl  acetate, 
and  ether  into  the  red  form.  From  a  mixture  of  methyl  alcohol 
and  ether,  it  separates  in  yellow  crystals  containing  one  molecule  of 
methyl  alcohol. 

^'Fluorescein  I  is  obtained  by  acidifying  an  aqueous  solution  of 
the  disodium  salt  of  fluorescein  with  sulphuric  acid.  It  separates  from 
ether  in  transparent,  light  yellow  crystals,  often  in  the  form  of 
hexagonal  platelets,  of  the  composition  ^(^^QH^fir^^HfiyiCfi^^O.  It 
sinters  and  becomes  brown  at  140 — 150°,  loss  of  ether  taking  place 
simultaneously ;  at  200°  it  loses  water  and  becomes  red.  When  dry, 
it  is  very  stable,  but  in  the  moist  condition  and  on  exposure  to  light 
it  is  transformed  into  the  red  variety.  It  differs  from  the  preceding 
modification  in  being  stable  in  ethereal  solution. 

^-Fluorescein  II,  prepared  by  shaking  an  aqueous  solution  of  the 
disodium  salt  of  fluorescein  with  methyl  sulphate,  crystallises  with 
ether  in  hexagonal  platelets  of  the  composition  Q^Q^^f)^,O^R^f>  ;  the 

:    ether  is  lost  at  150—154°.       It  has  about   the  same  solubility  as  the 
^  I  modification,  but  differs  from  the  latter  in  separating  from  acetone 

Lin  yellow  crystals   containing   one   molecule   of  the  solvent;  it   also 

■■rstallises  with  IMeOH. 

IM.  d  d  2 
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When  boated  at  220 — 240°,  2  :  4-dihydroxy  benzoyl  benzoic  acid 
(m.  p.  210 — 211°)  yields  two  forms  of  fluorescein  :  (1)  a  red  modifica- 
tion, which  crystallises  in  lustrous,  hexagonal  leaflets,  separates  from 
methyl  alcohol  in  yellow  crystals  of  the  composition  C2oHj20g,MeOH,and 
differs  in  some  respects  from  the  ordinary  red  variety; (2)  y-fluwescein^ 
which  forms  a  pale  yellow,  crystalline  powder  of  the  composition 
4C2oH^2^r»^2^'  has  approximately  the  same  solubility  as  a-fluorescein, 
but  differs  from  the  latter  in  that  it  may  be  repeatedly  crystallised 
from  cold  alcohol  without  undergoing  change. 

^-Fluorescein  is  obtained  together  with  a  brown  substance^  ^40^30^5  W» 
m.  p.  above  350°,  by  acidifying  an  aqueous  solution  of  the  mono-  or 
di-sodium  and  potassium  salts  of  fluorescein,  which  have  been 
previously  heated  to  300 — 350°.  It  crystallises  with  one  molecule  of 
ether  in  crusts  of  transparent,  yellow  needles.  From  cold  alcohol 
it  separates  in  slender,  chamois-coloured  needles,  which  have  the 
composition  C20HJ2O5,  darken  at  280 — 290°,  and  have  m.  p.  340°. 

All  the  yellow  forms  of  fluorescein  give  the  same  diacetyl  derivative,! 
m.  p.  205 — 206°  (Baeyer  gives  200°) ;  the  monoacetyl  derivative  hasj 
m.  p.  215°. 

2:4-  Dihydroxybenzoylbenzoic    acid    crystallises     from    water    ia| 
leaflets  of   the  composition  ^Q^fi-^^Or^^Z^jd'y  *'^®   diacetyl  derivative 
forms  rhombohedra,  m.  p.  136°. 

Fluorescin,  prepared  by  reducing  fluorescein  with  zinc  dust  and  acetic 
acid  in  the  presence  of  alcohol  and  aqueous  ammonia,  crystallises  witi 
2H2O  in  colourless  or  yellow  leaflets,  m.  p.  253 — 254°  (compare  Herzigji 
Abstr.,  1892,  1319).  It  crystallises  with  ether  in  needles,  and  witl 
benzene  (2  mols.)  in  leaflets  ;  the  c^iacei^/^ derivative  has  m.  p.  213 — 214^*] 
and  forms  crystals  containing  alcohol,  m.  p.  113 — 114°. 

III.  Alkali  Salts  of  the  Fluoi'escein  Series. — This  section  contains  ai 
account  of  the  preparation  of  the  sodium  and  potassium  salts  o| 
fluorescein,  and  of  some  allied  compounds,  together  with  a  discussioi 
of  their  constitution. 

The  monopotassium  salt  of  fluorescein,  CgoHj^O^K,  prepared  froi 
fluorescein  or  its  diacetyl  derivative  and  alcoholic  potassium  hydroxide 
crystallises  with  alcohol  (1  mol.)  in  orange  or  light  red  needles,  and 
almost  instantly  decomposed  by  water  with  the  separation  of  fluorc 
cein ;  the  ammonium  salt,  CjoH^gOgN.EtOH,  forms  lustrous,  re( 
leaflets.  The  dipotassium  salt,  C2oHjqO,^K2,3H20,  obtained  as  a  greenish- 
black  mass  of  a  bluish  lustre,  gives  light  red  solutions  which  become 
dark  red  on  the  addition  of  a  trace  of  alkali ;  this  change  is  referred 
by  the  author  to  the  rupture  of  the  oxygen  bridge  of  the  central  ring ; 
the  disodium  salt  is  similar  in  character. 

The  potassium  salt  of  fluoran,  CgoH^gO^KjEtOH,  forms  long,  colour- 
less needles.  When  methylated  by  means  of  methyl  sulphate  and 
aqueous  potassium  hydroxide,  quinolphthalein  yields  a  dimethyl  ether, 
2C2oHjo03(OMe)2,H20,  which  crystallises  in  bluish  leaflets,  m.  p.  198°, 
and  yields  a  colourless  potassium  salt,  O^^^-OJiOMQ)^^.  The  sodium 
and  potassium  salts  of  resorcinolbenzein,  CjgHjjOgNafor  K),  crystallise 
in  light,  red  needles  or  leaflets  ;  the  dipotassium  salt  of  quinolphthalein, 
C2oHio05K2,3H20,  is  bluish-black. 

IV.  Tlie  Methyl  Etiiers  of  Fluorescein. — The  author  discusses   the 
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constitution  of  the  methyl  ethers  of  fluorescein,  and  gives  an  account 
of  the  products  obtained  by  methy latin g  fluorescein  under  different 
conditions.  The  monomethyl  ether  described  by  Fischer  (Abstr.,  1895, 
i,   291)    has   m.   p.    266°;   it   is   pale  yellow  in  colour,  and  has  the 

constitution    0<S^^^^^>C'Oq^^'CO^B:.       The    interaction     of 

methyl  sulphate  and  the  disodium  salt  of  fluorescein  yields,  in  addition 
to  the  above  compound,  the  previously-described  dimethyl  ethers  of 
m.  p.  198°  and  208°,  together  with  a  new  dimethyl  ether,  which  crystal- 
lises in  small,  colourless  prisms,  m.  p.  255° ;  the  properties  of  the  latter 
compound  are  in  agreement  with  the  formula  ; 

which,  however,  has  already  been  assigned  to  the  dimethvl  ether 
of  m.  p.  198°.  ^ 

On  treatment  with  methyl  iodide  in  methyl-alcoholic  solution,  the 
disodium  salt  of  fluorescein  yields  a  bimolecular  methyl  ether, 

crystallising    in    slender,    orange-yellow   needles,    m.    p.     164 165° 

(decomp.). 

When  fluorescein  is  methylated  according  to  Fischer's  method 
(Abstr.,  1895,  i,  291)  and  the  product  of  the  action  extracted  with 
ether,  a  hydrate  of  the  dimethyl  ether,  m.  p.  208°,  is  obtained ;   this 

crystallises  in  orange-yellow  needles,  sintering  at  173 174°,  and  has 

the  composition  3C22Hig05,2H20.  Extraction  with  cold  methyl  alcohol 
yields  a  hydrate,  2C22Hie05,H20,  light  yellow  needles,  m.  p.  190°,  whilst 
the  hot  methyl-alcoholic  extract  furnishes  a  hydrate,  SCggH  O  ,H<,0 
crystallising  in  orange-yellow  needles,  which  often  pass  spontaneously 
into  dark  red  prisms,  m.  p.  194°.  All  three  hydrates  when  heated  at 
140°,  or  repeatedly  crystallised  from  ethyl  acetate,  yield  the  anhydrous 
dimethyl  ether,  m.  p.  208°. 

V.  Quinhydrones  and  Oxonium  Salts. — In  this  section  the  author 
advances  arguments  in  favour  of  the  view  that  the  compounds  of 
resorcinolbenzein  and  fluorescein  with  dihydroxybenzophenone  and 
alcohol  described  in  sections  I  and  II,  and  also  the  oxonium  salts 
of  the  xanthen  series  have  a  quinhydrone  structure.  The  formation  of 
oxonium  salts  is  due  to  the  rupture  of  the  oxygen  bridge  and  inter- 
mediate formation  of  an  o-quinonoid  compound  (III),  as  shown  in  the 
following  scheme : 

(HI.) 
01  01 

->   (V.)  I 
l*ution°b^avf  *'°°  ""*  ^'*^  ^""^  represented  by  formula  (V)  and  in 


(IV.)  I        i°?c= 
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a-Resoi'diiolbemein  chlwide,  CjgHjgOg^d,  prepared  by  the  action  of 
alcoholic  hydrogen  chloride  on  a-resorcinolbenzein,  forms  light  yellow 
needles  or  leaflets,  fi- Resorcinolhenzein  chloi'ide, 
3Cij,Hj208,3HCl,EtOH, 
crystallises  in  brownish-yellow  needles  or  leaflets.  y-Resorcinolbenzein 
and  alcoholic  hydrogen  chloride  yield  either  the  above  a-chloride  or 
y-resorciiwlhenzein  chloride,  4Ci9H]203,4HCl,H20,  which  forms  steel- 
blue,  rhombic,  broad  leaflets. 

On  treatment  with  a  mixture  of  sulphuric  and  acetic  acids, 
resorcinolbenzein  forms  a  sulj^hate,  {Q^^^^^O^^O^,  crystallising  in 
yellow  needles  of  a  violet  lustre.  When  boiled  with  25%  sulphuric 
acid,  it  forms  a  sulphate,  0,^11^204,112^^4  >  *^^^  crystallises  in  yellow 
leaflets,  which  are  transformed  by  water  into  lustrous,  red  needles  of 
the  composition  4CipHj20g,2H2S04,2H20.  When  treated  successively 
with  acetic  anhydride  and  sulphuric  acid,  and  the  resulting  product 
dissolved  in  aqueous  ammonia,  resorcinolbenzein  yields  an  ammonium 
salt  of  the  monoacetyl  derivative  of  resorcinolbenzein  sulphate, 

Ci9Hii02-0Ac,H20,H2S04,NH3, 
which  forms  glistening,  red  needles. 

The  chloride  of  resorcinolbenzein  dimethyl  ether , 
C2iH,804,H20,2HCl, 
crystallises   in   long,  slender,    yellow  needles,  the  sulphate  in  yellow 
leaflets. 

When  boiled  with  glacial  acetic  acid,  the  ordinary  red  fluorescein 
yields  a  red  acetate,  4C,oHj20r,,CH3'C02H ;  the  yellow  varieties  of 
fluorescein  yield  a  golden-yellow  acetate,  C2qHj205,CH3*C02H,  which 
crystallises  in  leaflets  of  a  green  lustre. 

With  alcoholic  hydrogen  chloride,  fluorescein  gives  a  chloride, 
4C2oHi205,4HCl,4EtOH,H20, 
crystallising  in  yellow,  hexagonal  leaflets  of  a  green  lustre  (decomp. 
270°) ;  the  sulphate,  2C2oH,,2^5,H2S04,  is  also  described. 

The  dimethyl  ether  of  fluorescein  of  m.  p.  198°  forms  a  yellow 
chloride  of  the  composition  3C22HjgO,5,2HCl. 

When  boiled  with  2%  hydrochloric  acid  the  dimethyl  ether  of  m.  p. 
208°  yields  a  termolecular  chloride,  3C22Hjg05,2HCl,4H20,  crystal- 
lising in  red  needles  (decomp.  120°) ;  with  alcoholic  hydrogen  chloride 
it  forms  a  unimolecular  chloride,  C22Hig05,HCl,2H20,  which  crystallises 
in  large,  dark  red  prisms  of  a  blue  lustre  (decomp.  120°).  F.  B. 

Preparation  of  f>-Hydroxyaryl  Derivatives  of  2-Iinino-3- 
ketodihydro-(l)-thionaphthens.  Kalle  &  Co.  (D.R.-P.  241623). 
— When  a-(2)-derivatives  of  2  :3-diketodihydro-(l)-thionaphthens  are 

oxidised  in  the  presence  of  hydroxyaryl- 
amines  in  alkaline  solution,  condensation 


/  \ g*o  amines  in  alkaline  soli 

I        I         X -Kj  /     \qtj     products  are  produced. 

\^y/\y  \ /  The  compound  (annexed  formula),  yellow 

S  needles,  was   obtained   by  the    action   of 

potassium   ferricyanide  on   a   mixture   of 

^-aminophenol  and  3-keto-(l)-thionaphthen-2-carboxylic  acid  in  aqueous 

alkaline  solution.     The  sodium  salt  is  soluble  in  water  with   violet 
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coloration,   and    when    boiled    with    20%    sulphuric    acid    furnishes 
2  :  3-diketodihydro-(l)-thionaphthen.  F.  M.  G.  M. 

a/>oHarminecarboxylic  Acid,  a;/?oHarmine,  and  Some  Deriv- 
atives of  this  Base.  Victor  Hasenfratz  iCompt.  rend.,  1912,  154, 
704 — 706.  Compare  this  vol.,  i,  209). — apoHarminecarboxylic  acid 
may  be  obtained  directly  from  harmic  acid  by  heating  it  at  250 — 280^^ 
in  a  vacuum.  A  second  molecule  of  carbon  dioxide  is  lost  at  330°,  and 
ojooharmine  is  formed ;  harmic  acid,  therefore,  appears  to  be  apo- 
harmine-2  : 3-dicarboxylic  acid. 

lodosii^olmrminef  CgH^Ngl,  prepared  by  the  action  of  iodine  on  apo- 
harmine  in  presence  of  potassium  hydroxide,  occurs  in  long  needles, 
m.  p.  158° ;  the  platinichloride  and  nitrate  were  prepared,  the  latter 
crystallises  with  IHgO.  By  the  action  of  methyl  iodide,  iodoTnethyl- 
&poharmine  hydriodide  is  obtained ;  the  base,  CgHgMeNgI,  crystallises 
in  needles,  m.  p.  155 — 156°. 

sn^oHarminesulphonic  acidy  CgH^Ng'SOgH,  crystallising  in  colourless 
prisms,  is  formed  when  wjooharmine  dissolves  in  sulphuric  acid. 
Harmaline  likewise  yields  harmalinesulphonic  acid,  O^gHjgONj'SOgH, 
in  the  form  of  long,  golden-yellow  needles,  which  give  an  intensely 
fluorescent,  blue  solution  in  water.  W.  O.  W. 

Resolution  of  Racemic  Histidine  into  the  Optically  Active 
Components.  Emil  Abderhalden  and  Arthur  Weil  {Zeitsch. 
physiol.  Chem.y  1912,  T7,  435 — 453). — Natural  ^histidine  has  been 
racemised  by  heating  under  pressure,  and  this  resolved  into  d-  and  l- 
histidines  by  means  of  rf-tartaric  acid  (compare  Pyman,  Trans.,  1911, 
99,  1386). 

Formyl-/-histidine  has  [ajg*  +56 '73°.  FormyLc^^histidine  could  not 
be  resolved  by  means  of  brucine.  c^Z-Histidine  is  partly  resolved  by 
yeast,  c?-histidine  remaining  unattacked.  Pure  cZ-histidine  was 
obtained  from  the  urine  of  rabbits  fed  with  cZZ-histidine.        E.  F.  A. 

Preparation  of  Hydrastinine  and  Analogous  Bases  from 
Berberine.  Martin  Freund  (D.R.-P.  241136). — A  general  method 
for  the  preparation  of  hydrastine  bases  consists  of  the  following 
procedure.  The  a-alkyl-,  a-alkaryl-,  or  a-aryl-dihydroberberines  are 
reduced  to  the  tetrahydro-condition  (I),  converted  into  the  quaternary 
compound  (II),  and  finally  into  the  ammonium  base  (III)  and  the 
pseudo-base,  for  which  several  formulae  may  be  given;  further  elimina- 
tion of  water  may  take  place,  yielding  a  complicated  series  of 
compounds,  or  the  base  may  be  converted  by  oxidation  into 
hydrastinine  derivatives. 

»(I)  C^oHigKO.N  +  H^     =  C^oH^oRO^N. 
(II)  C2oH2oR04N-i-MeI  =  CgoHgoRO^NMel. 
(Ill)  C2oH2oR04NMe-OH    =   HgO  +  CaoHigRO^NMe. 
a-Benzyltetrahydroberherine,  greenish-yellow  needles,  m.  p.  163 — 165°, 
is  prepared  by  reducing  benzyldihydroberberine  with  tin  and  alcoholic 
hydrochloric  acid ;  the  stannichloride  which  crystallises  out  is  decom- 
posed   with   ammonium  sulphide,    and  the  free    base  extracted    with 
chloroform.     Tetrahydroberberine  methiodide  is  obtained  by  heating  the 
foregoing  base  with  methyl  iodide  at  225°  during  four  or  five  hours ; 
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this  when  digested  with  silver  hydroxide  in  50%  alcoholic  solution 
furnishes  a  crystalline  6a««,  m.  p.  121 — 122°,  which  when  oxidised  with 
sodium  dichromate  in  50%  acetic  acid  solution  furnishes  a  65 — 78% 
yield  of  hydrastinine.  F.  M.  G,  M. 

Action  of  Sodium  Bthoxide  on  Pyrrole  Derivatives.  I. 
Hans  Fischer  and  Erich  Bartholomaus  {Zeitsch.  physiol.  Chem.^ 
1912,  77,  185 — 201). — By  reduction  of  the  hydrazone  of  3-acetyl- 
2  :  4-dimethyl pyrrole  with  sodium  ethoxide,  Knorr  and  Hess  (Abstr., 
1911,  i,  1019)  obtained  2  :  4-dimethyl- 3 -ethylpyrrole, 

CH=CMe 
^CMelCEt 
On  repetition  of  this  operation,  a  ketazine  is  obtained  instead  of  the 
hydrazone,  which,  when  reduced  at  220°,  affords  an  oil  differing 
greatly  in  properties  from  that  obtained  by  Knorr  and  Hess.  Tne 
new  oil  does  not  immediately  form  a  picrate  with  picric  acid  or  yield 
methylethylmaleinimide  when  treated  with  lead  peroxide.  It  is 
characterised  by  the  formation  of  a  crystalline  azo-dye  with  diazo- 
benzenesulphonic  acid.  An  azo-dye  of  similar  properties  is  obtained 
from  Piloty's  phonopyrrole. 

On  immediate  addition  of  picric  acid  to  the  ethereal  solution  of  the 
freshly  distilled  oil,  a  picrate,  m.  p.  89 — 90°,  was  obtained,  corre- 
sponding with  a  dimethyldiethylpyrrole.  The  free  pyrrole  was  not 
obtained  cryst  illine ;  it  does  not  couple  with  diazobenzenesul phonic 
acid. 

2  :  4  -  Dimethyl  -  5  -  ethylpyrrole,    NH<^  •       ,    was     obtained 

synthetically  from  ethyl  acetoacetate  and  methyl  propyl  ketoxime. 
By  means  of  the  azo-dye  compound  it  is  shown  to  be  identical  with 
the  above  oil  obtained  from  the  ketazine.     By  the  action  of  sodium 

ethoxide   at    220°,    2  : 4:-dimethyl-Z  :  5-diethylpyrrole,    NH<^  i       , 

identical  with  that  derived  from  the  picrate,  is  obtained. 

«  ^       ,  _    .    _      .       ,   ,  ,     ^^^  ^CMelCMe  .  ,    . 

6-Acetyl-Z'.^'.o-tr%metnylpyrroie,  J>JH<^         •n.nnAT  '  ^^^m   methyl 

ethyl  ketoxime  and  acetylacetone,  has  m.  p.  209° ;  it  does  not 
couple  with  diazobenzenesulphonic  acid.  By  the  action  of  hydrazine- 
hydrate,  a  mixture  of  ketazine  and  hydrazone,  m.  p.  235 — 236°,  is 
obtained ;  when  this  is  heated  with  sodium  ethoxide  at  220°, 
2:4: 5-trimethyl-3-ethylpyrrole  is  obtained,  m.  p.  65 — 67°,  which 
forms  a  picrate,  m.  p.  104 — 105°,  identical  with  phyllopyrrole  picrate. 

E.  F.  A. 

Electrolytic  Reduction  of  Chelidamic  Acid  to  4-Hydroxy- 
piperidine-2 :  6-dicarboxylic  Acid.  Bruno  Emmert  and  August 
Herterich  {Ber.,  1912,  46,  661— 665).— The  cathodic  and  the  anodic 
compartments  of  Tafel's  apparatus  contain  respectively  chelidamic  acid 
in  i^-sodium  hydroxide  and  10%  sodium  carbonate.  The  reduction  is 
effected  at  25 — 30°  at  a  lead  cathode,  the  current   density   being    1 1 
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amperes  per  sq.  decimetre.  ^-Hydroxypiperidine-2  :  6-  icarhoxylic, 
acid,  Ct-Hj^O^N,  decomp.  above  240°,  crystallises  in  short  prisms, 
rapidly  absorbs  moisture  from  the  air,  and  forms  a  hydrochloride 
decomp.  230°.  It  can  be  esterified  only  with  difficulty.  The  ethyl 
ester  has  b.  p.  206 — 208°/ 15  mm.  {Jiydrochloride,  decomp.  195°) ;  the 
methyl  ester  has  b.  p.  185 — 187°/15  mm.  ;  the  diamide  has  m.  p.  245° 
(decomp.).  C.  S. 

Action  of  Acetic  Anhydride  on  a-Picoline.  Max  Scholtz 
(Ber.,  1912,  45,  734 — 747). — When  a-picoline  is  treated  with  acetic 
anhydride  at  200 — 220°,  interaction  occurs  according  to  the  equation  : 
CgH^N  +  2(CH3-CO)20  =  C12H11O2N  +  CHg-COgH  +  2H2O. 

The  compound,  O^gHj^OgN,  possessed  no  basic  properties,  and  hence 
probably  does  not  contain  the  pyridine  ring.  This  is  confirmed  by  the 
fact  that  no  pyridinecarboxylic  acid  could  be  obtained  by  oxidising  it. 
With  hydroxy lamine,  phenylhydrazine,  and  semicarbazide  it  forms 
crystalline  condensation  products.  It  readily  condenses  with  two 
molecules  of  aromatic  aldehydes,  whilst,  in  some  cases,  monoaldehyde 
compounds  can  also  be  isolated.  It  therefore  contains  the  group 
•CHg'CO'CHg*  or,  more  probably,  •CHg'CO'CHg.  It  combines  with 
two  or  four  atoms  of  bromine,  yielding  very  unstable  products. 
When  boiled  with  moderately  concentrated  sulphuric  or  hydrochloric 
acid,  it  yields  a  base,  CgH^N,  isomeric  with  indole.  For  the  substance, 
^i2^ii^2-^>  which  probably  possesses  the  formula 

CHg-CO-CHg-CgHglN-CO-CHg, 
the  name  picolide  is  proposed. 

The  compound,  CgH^N,  is  a  very  weak  base,  from  which  crystalline 
salts  could  not  be  obtained.  It  does  not  react  with  methyl  iodide  at 
100°.  It  is  very  readily  oxidised.  It  gives  the  pyrrole  reaction  with 
isatin  and  with  a  pine  shaving,  whilst  with  oxalic  acid  it  gives  the 
indole  reaction.  When  reduced,  it  yields  a  compound,  CgHgN,  which 
is  not  basic,  but  behaves  as  a  pyrrole  derivative.  For  these  two 
compounds  the  formulae  : 

CH  CH 

^\  ^\ 

HC      C=CH^  HC      C=CH. 

HC     N-CH=^^^  ^^^  HC     NH-CH^^^ 

%/  \ 

OH  CHg 

are  proposed,  and  the  former  is  named  pyrrocoline.  Both  it  and  its 
dihydro-derivabive  form  crystalline  compounds  with  aldehydes,  in  which 
two  molecules  of  the  pyrrole  derivative  unite  with  one  molecule  of 
aldehyde. 

2 :  4-Lutidine,  when  treated  with  acetic  anhydride,  yields  methyl- 
picolide,  C^gHigOgN. 

Picolide,  CjgHjjOgN,  is  best  obtained  by  heating  a-picoline  at 
200 — 220°  with  a  large  excess  of  acetic  anhydride  and  boiling  the 
product  with  much  water.  On  cooling,  picolide  separates  in  long 
needles,  m.  p.  176°.     Its  formation  can  be  used  to  detect  the  presence 
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of  2*picoline  in  commercial  pyridine.  lb  yields  an  oxime,  m.  p.  244°, 
a  phsnylhydrazone,  m.  p.  168°  and  a  semicarbazone,  m.  p.  233°.  By 
treating  its  alcoholic  solution  with  aromatic  aldehydes,  the  following 
condensation  products  were  obtained  ;  dihenzylidenepicolide,  m.  p.  208°  ; 
di-i^methylbenzylidenepicolide,  ra.  p.  202° ;  mono-p-methylbenzylidene- 
picolidSj  m.  p.  152°;  difurfurylidenepicolide^  m.  p.  210° ;  dicinnamyl- 
idenepicolidej  m.  p.  217°;  di-'i^i^opropylbenzylidenepicolide,  m.  p.  214°; 
dipiperonylidenepicoUdef  m.  p.  141°,  and  jnperouylidenepicolide,  m.  p. 
162°.  These  aldehyde  condensation  products  give  characteristic 
colorations  on  treatment  with  concentrated  sulphuric  acid. 

Py^Tocoline,  CgH^N,  obtained  by  boiling  picolide  during  an  hour 
with  25%  hydrochloric  acid  and  purified  by  distillation  with  steam, 
has  m.  p.  74°,  b.  p.  205°.  When  dissolved  in  very  dilute  sulphuric 
acid  and  treated  with  potassium  iodate,  it  gives  an  intensely  blue 
solution.  When  condensed  with  aldehydes,  it  yields  the  following 
compounds,  which  are  somewhat  sensitive  to  the  action  of  air  : 
benzylidenedipyn'ocolinej  m.  p.  210 — 212°;  ip-methylbenzylidenedi- 
pyrrocoline,  m.  p.  92°;  cinnamylidenedipyn'ocoliney  darkening  above 
200°;  fur/urylidenedipyn'ocoline,  m.  p.  148 — 149°;  piperonylidenedi- 
pyrrocoline,  m.  p.  145—150°  ;  chloralpyo-rocoline,  CCl3*CH(OH)'C8HgN, 
m.  p.  92° 

Dihydropyrrocoline  (2-butadienylpyrrole),  CgHgN,  obtained  by 
reducing  pyrrocoline  by  sodium  and  alcohol,  is  a  colourless  oil, 
b.  p.  198 — 199°/754  mm.  When  dissolved  in  alcohol  and  treated 
with  an  alcoholic  solution  of  mercuric  chloride,  it  yields  a  compound, 
GgHgNCl^Hgg,  decomposing  above  90°.  When  warmed  with  the 
respective  aldehydes,  dihydropyrrocoline  yields  benzylidene-bis-dihydro- 
pyrrocoline,  m.  p.  118 — 120°,  and  furfurylidene-bis-dihydropyrrocolhu, 
m.  p.  132°. 

Methylpicolide,  m.  p.  180°,  is  obtained  in  small  yield  by  heating 
2  :  4-lutidine  with  acetic  anhydride.  H.  W. 

New  Metallo-quinolides.  Metallo-quinolides  of  Silver 
Nitrate.  I.  Umberto  Pomilio  (Rend.  Accad.  Sci.  Fis.  Mat.  Napoli, 
1911,  [iii],  17,  326 — 341). — When  quinoline  and  silver  nitrate  are 
brought  together  in  aqueous  solution  or  in  the  solid  state,  the  com- 
pound, AgN08(C9HyN)2,  is  produced  (compare  Lachowicz,  Abstr.,  1890, 
444).  When  a  solution  of  silver  nitrate  in  excess  of  quinoline 
is  heated  for  some  hours  at  30 — 35°,  the  crystalline  compound, 
AgNO^{CgCjl^)^  is  obtained  on  cooling.  This  substance  readily  loses 
quinoline  when  treated  with  solvents,  the  diquinolide  being  formed. 

R.  V.  S. 

New  Metallo-quinolides.  Metallo-quinolides  of  Nickel 
Chloride.  II.  Umberto  Pomilio  {Rend.  Accad.  Sci.  Fis.  Mat.  Napoli, 
1911,  [iii],  17,  342 — 352). — Quinoline  and  well-dried,  anhydrous  nickel 
chloride  were  left  in  contact  for  some  weeks,  then  heated  at  100°  for 
a  few  days,  and  finally  kept  at  200°  for  some  hours.  The  liquid,  after 
being  filtered  while  warm,  deposited  a  dark  blue,  crystalline  compound, 
NiCl2(C9H7N)2.       When  the  reaction  mixture  was  cooled  rapidly,  a 
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yellow  compound  of  the  same  composition  was  obtained  mixed  with 
the  blue  substance.  A  mixture  of  the  two  substances  kept  in  a 
sealed  tube  was  entirely  converted  into  the  yellow  compound  in  a  few 
hours,  and  the  two  substances  are  therefore  to  be  regarded  as 
jsomerides  or  polymerides.  When  the  blue  compound  is  heated  at 
140— 150"^,  and  finally  at  160—170°,  or  when  the  yellow  salt  is  heated 
at  120 — 130°  and  subsequently  at  150—170°,  the  red  compoundf 
NiCl2,C9H^N,  is  produced.  All  three  substances  are  readily  decom- 
posed by  solvents  (especially  alcohol),  and  this  may  explain  the  failure 
to  obtain  such  compounds  previously  (compare  Lachowicz,  Abstr., 
1889,  569). 

Anhydrous  nickel  sulphate  and  quinoline,  kept  at  100°  for  some 
days,  yield  a  stable  compound^  which  forms  a  violet,  crystalline  crust, 
m.  p.  98—99°.  R.  V.  S. 


Anthraquinone  Series.  VII.  Anthraquinone-1-carboxylic 
Acid.  Fritz  Ullmann  and  Willem  van  der  Schalk  (Annalen,  1912, 
388,  199 — 216). — Anthraquinone- 1 -car boxylic  acid  is  easily  obtained 
in  70%  yield  by  the  following  series  of  reactions.  Anthraquinone  is 
nitrated  at  50°  by  nitric  (D  1*4)  and  sulphuric  acids.  The  1-nitro- 
anthraquinone  (separated  from  the  little  dinitroanthraquinone  pro- 
duced by  solution  in  toluene)  is  reduced  by  sodium  sulphide  and 
boiling  water  to  1-aminoanthraquinone.  This  is  diazotised  and  the 
separated  diazonium  sulphate  is  treated  in  the  usual  manner  with 
cuprous  cyanide  at  70°,  and  the  resulting  nitrile  is  hydrolysed  by 
boiling  dilute  sulphuric  acid  (3:1  by  volume).  .  The  acid  is  purified 
by  solution  in  aqueous  ammonia  and  precipitation  by  dilute  nitric 
acid. 

In  a  simila.r  manner  2- bromo- 1-aminoanthraquinone  is  converted 
into  2-bromo-l-ci/anoanthraquinone,  m.  p.  308°  (corr.),  and  2-bromo- 
anthraquinonel-carboxylic  acid,  m.  p.  292°  (corr.),  yellow  octahedra. 
b-Nitroanthraquinone-\-carhoxylic  acid,  decomp.  above  330°,  yellow 
plates,  is  obtained  by  the  nitration  of  the  acid  or  by  converting 
5-nitro-l-aminoanthraquinone  into  the  nitrile,  m.  p.  390°,  and  subse- 
quent hydrolysis.  By  reduction  with  boiling  aqueous  sodium  sulphide, 
it  yields  b-aminoanthraquinone-\-carhoxylic  acid,  m.  p.  277°  (decomp.), 
dark  red  leaflets. 

Oxazonanthrone  (anhydro-anthraquinone-9-oxime-l  -carhoxylic  acid), 
m.  p.  247°  (corr.),  almost  colourless  needles,  is  obtained  from  anthra- 
quinone-1-carboxy  lie  acid  and  hydroxy lamine  in  boiling  aqueous 
solution,  and  receives  the  formula  (1).  It  is  soluble  in  boiling  alkalis, 
and  is  reprecipitated  by  acids.  The  analogously  constituted  pyridazon- 
anthrone,  C^gHgOgNg,  m.  p.  430°,  almost  colourless  needles,  is  obtained 
by  the  slow  addition  of  aqueous  hydrazine  hydrate  to  a  pyridine 
solution  of  ethyl  anthraquinone- 1-carboxy  late  or  to  a  benzene  solution 
of  the  acid  chloride.  Anthraquinone- 1 -carhoxylic  acid  and  potassium 
acetate  react  with  phenylhydrazine  in  boiling  50%  acetic  acid  to  form 
jihenylpyridazonanthrone  (formula  II),  m.  p.  292°  (corr.),  yellow 
needles,  by  the  sulphonation  of  which  phenylpyridazonanthrone-^- 
sulphonic  acid,  yellow  needles,  is  produced.     This  acid,  which  is  also 
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obtained  from  anthraquinone-1-carboxylic  acid  and  phenylhydrazine-p- 
sulphonic  acid,  forms  a  sodium  salt,  CjiHj^OgNgSNa,  yellow,  felted 
needles,  which  dyes  wool  in  yellow  shades  fast  to  light  and  washing. 
5-Aminoanthraquinone-l-carboxylic  acid  and  phenylhydrazine  in  50% 
acetic  acid  containing  potassium  acetate  yield  Q-amino-'N-p/ienyl- 
pyi-idazonanthrone,  Cg^HjgOgNg,  m.  p.  320°,  carmine-red  leaflets,  which 
develops  a  violet  coloration  in  warm,  concentrated  sulphuric  acid. 
'^-aAnthraquinonylpy^'idazonanthroney     m.    p.    339°,    yellow    needles 


NPh 


(IV.) 


(formula  III),  is  prepared  by  boiling  pyridazonanthrone,  a-chloro- 
anthraquinone,  copper  powder,  and  potassium  and  copper  acetates  in 
nitrobenzene   for    ten    hours.       It    is    reduced    by    alkaline    sodium 

hyposulphite  to  a  brownish- 
red  vat,  which  has  only  a  slight 
aflfinity  for  cotton.  When 
treated  in  a  similar  manner, 
p  -  hromophenylpyridazon  - 
anthrone,  CgiHjjOgNgBr,  m.  p. 
308°  (corr.),  yellow  needles 
(prepared  from  anthraquinone- 
1 -car  boxy  lie  acid  and  p-hromo- 
phenylhydrazine),  and  1-amino- 
anthraquinoD e  yield  a-anthraquinonyl-p  ■  aminoplienylpyridazoTianthrone 
(formula  IV),  brownish-red  needles,  which  reduces  to  a  red  vat 
dyeing  cotton  in  weak  red  shades.  C.  S. 

Anthraquinone  Series.  VIII.  4-Chloroanthraqmnone-l- 
carboxylic  Acid.  Fritz  Ullmann  and  Wassily  Minajeff  {Annalen, 
1912,  388,  217— 221).— 4-Chloroanthraquinone-l-carboxylic  acid, 
obtained  by  the  oxidation  of  4-chloro-l-methylanthraquinone  by  100% 
sulphuric  acid  at  120°,  is  converted  by  hydrazine  hydrate  (compare 
preceding  abstract)  into  i-cMoropyridazonmithrone,  C^gHyOgNgCl,  m.  p. 
319°  (corr.),  yellow  needles,  which  reacts  with  boiling  />-toluidine  and 
potassium  and  copper  acetates  to  form  4:-^-toluidinopyridazonanthrone, 
^22^15^2^3'  ™-  P-  ^^2°  (corr.),  orange-red  needles.  A:-Chloro-^-phenyl- 
pyridazonanthrone,  CgiHjjOgNgCl,  m.  p.  285°  (corr.),  yellow  needles, 
prepared    from    4-chloroanthraquinone-l-carboxylic  acid    and    phenyl- 
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hydrazine  {loc.  cit.),  reacts  readily  with  jo-toluenesulphonamide  and 
potassium  and  copper  acetates  in  boiling  nitrobenzene  to  form 
\-^-toluenesulphonamino-^-phenylpyridazonanthrone,  which  is  converted 
by  concentrated  sulphuric  acid  on  the  water-bath  into  4-a?mwo-N- 
phenylpyridazonanthrone^  m.  p.  340°  (corr.),  yellow  needles. 

4  -  a  -  Anthraquinonylamino  -  N  -  phenylpyridazonanthrone      (annexed 

y — V  y — s^  formula),  m.  p.  405°,  red^needles, 

<^       ^  /^       \        is   prepared    from  4  -  chloro  -  i\^- 

y — <^  \ — \^         phenylpyridazonanthrone, 

yN=<^       ^CO     C0<^         ;C0  1  -  aminoanthraquinone,         and 

NPh<^  y — ^  y — i^         potassium   and    copper    acetates 

^C0-<^       y — NH — <^       \        in  boiling  nitrobenzene. 

^     ^  ^ — ^  4:-/3-  Anthraquinonylamino-lSi  - 

phenylpyridazonanthrone,  m.  p.  430°,  brown  needles,  is  prepared  in  a 
similar  manner  from  2-aminoanthraquinone ;  unlike  the  a-isomeride, 
it  yields  a  vat  with  sodium  hyposulphite,  and  produces  yellowish- 
brown  shades  on  cotton.  C.  S. 

[Preparation     of     Oxindole     Derivatives     of     2 : 3-Diketo- 
dihydro-1-thionaphthen.]       Kalle    &     Co.    (D.R-P.     241327).— 

The  compound  (annexed  formula),  a  brown, 
crystalline  powder,  was  obtained  by  boiling 
oxindole  and  2  : 3-diketodihydro-(l)-thio- 
naphthen  together  in  acetic  acid  solution  in 
the  presence  of  zinc  chloride  until  the  forma- 
tion of  colour  was  complete.  The  2  :  3-di- 
ketodihydro-(l)-thionaphthen  can  be  re- 
placed by  its  derivatives  substituted  in  the  ring.  F.  M.  G.  M. 

Thiodiphenylamines  of  the  Anthraquinone  Group.  Irma 
Ullmann  and  Fritz  Ullmann  {Ber.,  1912,  45,  832 — 834.      Compare 

IAbstr.,    1911,  ;i,   466,  489,  739,  1010).— In  extension  of  the  earlier 
ivestigations  it  was   desired   to   prepare   compounds   in   which   the 
carbonyl    group    of    the  anthra- 
/    \  quinoneacridones  is  replaced  by 

/  \  a  sulphur  atom. 

'^X  rn   ^\  i>Jtr  /\  nn  /\         Bromodianthraquinoylthiodi  - 
"mi        l-R         I        Inni        '    P^6»y  limine   (annexed   formula) 
^/  \/  \/  \/    ^^^  obtained    by  interaction  of 

1:3-  dibromo  -  2  -  aminoanthra- 
uinone  with  anthraquinone-1-thiol  in  hot  nitrobenzene  solution  in  the 
presence  of  potassium  hydroxide  ;  it  forms  violet  needle  crystals,  which 
sublime  without  melting  (decomp.)  above  400°  Its  solutions  in 
organic  solvents  are  violet,  and  it  can  be  reduced  to  a  brownish-red 
lYSit  which  dyes  cotton  violet-blue.  D.  F.  T. 

Sulphazone  Dyes.  Max  Claass  (Ber.,  1912,  45,  747—756).— 
o-mtrophenylthiolacetic  acid,  l^iO^-CoR^'B'CB.c^'CO^'K,  m.  p.  163—164°, 
yellowish-brown,  slender  needles,  obtained  from  o-nitrophenyl  mercaptan 
and  chloroacetic  acid  in  warm  alkaline  solution,  is  converted  into 
o-nitrophenylthionylacetic     acid,     NOg-C^H^-SO-CHg-COaH,     decomp.. 
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Ig5 — 186'\  by  3%  hydrogen  peroxide,  and  into  o-nitrophenyhulphone- 
acetic  acid,  liO.^'G^K^'SO^'(JH^'GO^U,  m.  p.  173—174",  colourless 
prisms,  by  40%  hydrogen  peroxide.     The    latter  is  reduced  by  zinc 

N  H  •  CO 
dust  and  hot  50%  acetic  acid  to  aulphazonef  CgH^^C^         Y     ,    m.  p. 

207 — 208°,  brown  leaflets,  which  is  insoluble  in  sodium  carbonate, 
dissolves  in  sodium  hydroxide,  and  does  not  give  a  coloration  with 
ferric  chloride.  The  hydrogen  atoms  in  the  group  -SOg'CHg'CO  are 
very  reactive.  The  present  paper  deals  with  the  sulphazone  dyes 
obtained  by  condensing  sulphazone  with  diazonium  salts  in  alkaline 
solution.  Thus  diazotised,  a-naphthylamine-5-sulphonic  acid  yields 
5  -  stUphonaphthalene- 1(2'  )azosulphazone, 

C,H,<'gg'^("")'>C-N„-C„H.-SO„H. 

in  the  form  of  its  sodium  salt,  a  dark  brown  powder,  which  dyes  wool 
yellow  or  brownish-yellow,  and  silk  golden-yellow.  Diazotised 
8-hydroxy-^-naphthylamine-6-sulphonic  acid  yields  the  sodium  salt  of 
8-hydroxy-6-sulphonaphthalene-2{2')-azosulphazoDe, 

C,H,<?(g''^<Q^)'>C-N,-C,.H,(OHVSO,H. 

a  brown  powder,  which  dyes  wool  yellowish-brown,  and  cotton  violet- 
brown  substantively.     Suiphazone-l-azodipIienyl-4'-azosalicylic  acid^ 

obtained  by  condensing  tetrazotised  benzidine  with  sulphazone  and 
salicylic  acid  in  alkaline  solution,  is  a  dark  brown,  substantive  dye, 
which  produces  a  brilliant  golden-orange  shade  on  cotton.  The 
sodium  salt  of  p-sulphobenzeneazo-d-sulphobenzene-i-azosulphazone, 

obtained  by  condensing  diazotised  sulphanilic  acid  with  sodium 
o-aminobenzenesulphonate,  diazotising  the  product,  and  condensing  it 
with  sulphazone,  is  a  reddish-brown  powder,  which  dyes  wool  and  silk 
a  fine  reddish-orange. 

By  reactions  similar  to  the  preceding,  2  :  4-dinitrophenyl  mercaptan 
has  been  converted  successively  into  2  :  ^i-dinitrophenylthiolacetic  acid, 
C6H3(N02)2*S-CH2-C02H,  m.  p.  160°,  yellowish- brown  needles,  and 
2  'A-dinitropJi^nylsulphoneacetic  acid,  CgH3(N02)2'S02'CH2*C02H,  which 
has  not  been  obtained  pure,  but  forms  a  lead  salt,  yellow  needles,  and 
readily  loses  carbon  dioxide,  yielding  2  :  4c-dinitrophenylmethylsiUphone, 
m.  p.  186°.  The  reduction  of  the  lead  salt  by  tin  and  hydrochloric  acid 

NH'C'OH 

yields       Q-aminosulphazone,      NHg'CgHg"*:^         M        ,    decomp.    280° 

0O2  *  Cii 
(hydrochloride,    brown    prisms),    which    can   be   easily  diazotised   and 
subsequently  condensed  with  amines  or  phenols,  yielding  dyes  of  very 
varying  colour.  C.  S. 

Hydantoins.  IX.  Action  of  Potassium  Thiocyanate  on 
Alanine.  Treat  B.  Johnson  (/.  Biol.  Chem.,  1912,  11,  97—101. 
Compare  Johnson  and  Nicolet,  this  vol.,  i,  53 ;  Komatsu,  Abstr., 
1911,  i,  683). — Alanine  reacts  smoothly  with  potassium  thiocyanate  in 
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the    presence   of   acetic   anhydride,    forming    2'thiol'3-aceti/l-i -methyl- 

■vrxT QQ 

hydantoin.  0S<^  ^  .     JL^^..-r     5  no  evidence  of  the  formation  of  a  thio- 

hydantoic  acid  as  described  by  Komatsu  (loc.  cit.)  was  obtained.  The 
same  acetylthiolhydantoin  was  formed  from  acetylalanine ;  on 
digestion  with  hydrochloric  acid  it  is  converted  quantitatively  into 
2-thiol-4-methylhydantoin  (Wheeler,  Nicolet,  and  Johnson,  Abstr., 
1911,  i,  1031).  Like  the  thiopolypeptides,  the  new  thiolhydantoin 
contains  the  thioamide  group,  -CS"NH-,  which  is  probably  active  in 
the  natural  synthesis  of  sulphur  proteins  from  simpler  substances. 
2-Thiol-3-acetyl-4:-methylhydantoincrjs>tsdlises  in  stout  prisms,  m.  p.  166°. 

E.  F.  A. 

Derivatives  of  Piperazine.  Antoine  P.  N.  Franchimont  and 
E.  Kramer  {Eev.  trav.  chim.,  1912,  31,  40 — 75.  Compare  Abstr., 
1907,  i,  395;  1909,  i,  327;  1910,  i,  139).— An  amplification  of  a 
previous  paper  (compare  Abstr.,  1910,  i,  139).  Piperazinediaceto- 
nitrile,  like  the  corresponding  amide,  gives  a  compound, 

C8Hi2N4,2HCl, 
with   hydrochloric    acid,    which    decomposes     above    200°.      Methyl 
piperazinediacetate      monomethiodide,     when      shaken     with      silver 
hydroxide  in  methyl  alcohol,  gives  a  betaine  compound,  m.  p.  235°,  to 
which    the      formula      CO<^^>NMe<^g2;^H2-^^.^jj^.g(3^j^g 

has  been  assigned. 

Contrary  to  the  statement  in  the  previous  paper  {loc.  cit.\  the 
authors  now  find  that  piperazinediformonitrile  is  not  reduced  to 
piperazinedimethylenediamine,  and  consequently  they  have  not,  as  yet, 
succeeded  in  isolating  the  latter  compound.  The  only  products  of 
reduction  were  piperazine  and  ammonia.  By  warming  a  mixture  of  the 
formonitrile  and  aniline  hydrochloride  to  230 — 250°,  piperazinediphenyl- 

amidine,  ]S[Ph:C(NH2)-N<^g2;GH2>N-C(NH2):NPh,  is  obtained  in 

glistening  plates,  m.  p.  221 — 222°.  It  yields  a  crystalline  hydro- 
chloride, a  platinichloride,  a  mer  cur  (chloride,  Ci8H22Ng,HgCl2,2HCl,  and 
a  picrate,  m.  p.  235°.  Reduction  of  the  amidine  only  gives  piperazine, 
aniline,  and  ammonia.  W.  G. 

Buchner's  Pyrazolinecarboxylic  Acid.  August  Darapsky 
{Ber.,  1912,  45,  797— 799).— Polemical  (compare  Biilow,  this  vol.,  i, 
1.34,  316;  Buchner,  this  vol.,  i,  213).  Billow's  azine  formula  is  not 
accepted,  and  Buchner's  original  view  that  the  condensation  products  of 
aliphatic  diazo-compounds  with  ethylene  compounds  are  to  be  formulated 
as  pyrazolinecarboxylic  acids  is  upheld.  E.  F.  A. 

Reduction  of  Acyl  Derivatives  of  o-Nitrobenzylamine. 
SiEGMUND  Gabriel  {Ber.,  1912,  45,  713— 725).— The  reduction  of 
formylated  derivatives  of  o-nitrobenzylamine  or  of  o-nitrobenzylalkyl 
(aryl)  amines  leads  to  the  formation  of  dihydroquinazolines  instead  of 
the  corresponding  amino-derivatives  (Paal  and  Busch,  Abstr.,  1890, 
71;  Paal  and  Krecke,  Abstr.,  1890, 1443;  1892,  80;  Gabriel  and  Jansen, 
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1890,  1442  ;  1892,  217).  If,  however,  the  formyl  group  is  replaced 
by  the  acetyl  or  benzoyl  group,  the  corresponding  amino-derivative 
is  formed,  and  may  then  undergo  further  transformation ;  thus, 
Widman  (Abstr.,  1893,  i,  438)  has  shown  that  o-nitrobenzylacetanilide 
on  reduction  yields  o-aminobenzylaniline,  o-acetylaminobenzylaniline, 
and  phenylmethyldihydroquinazoline.  The  present  investigation  deals 
with  the  reduction  of  derivatives  of  o-nitrobenzylamine,  in  which  both 
the  aminohydrogen  atoms  are  replaced  by  a  bivalent  acyl  group.  They 
are  found  in  this  respect  to  resemble  the  formyl  compounds. 

o-Nitrobenzylsuccinimide  was  reduced  by  stannous  chloride  and 
hydrochloric  acid,  whereby  oxytrimethylenedihydroquinazoline^ 

(m.  p.  183 — 184°),  was  obtained.  This  can  be  distilled  under  diminished 
pressure,  dissolves  readily  in  acid,  and  is  precipitated  as  a  hydrochloride 
by  excess  of  hydrochloric  acid.  It  yields  a  crystalline  aurichloride, 
platinic/doride,  and  chromate.  Its  stannichloride  and  hydriodide  were 
analysed. 

When  warmed  with  barium  hydroxide,  the  base  yields  barium 
dihydroquinazolinepropionatey  (C-^-^H-^-^l!^  2^2)2^^  "*"  ^2^-  ^^om  this 
salt  dihydroquinazolinepropionic  acid  was  obtained,  which  becomes 
discoloured  at  205°,  and  has  m.  p.  221 — 223°  (decomp.).  When 
distilled  in  a  vacuum  it  re-forms  the  base,  C^^H^QONg.  The  hydro- 
chloride of  the  acid  softens  at  200 — 202°,  and  becomes  black  at  240°. 
When  an  alkaline  solution  of  the  acid  is  oxidised  with  potassium 
ferricyanide,  quinazolinepropionic  acid,  m.  p.  215 — 217°  (decomp.), 
after  becoming  discoloured  at  200°,  is  obtained. 

CH  'N'CO 
o-Benzoylenedihydroquinazoline,  0(^^'^^_1.L  L  „  >  ^^^    obtained 

by  the  reduction  of  o-nitrobenzylphthalimide  dissolved  in  glacial 
acetic  acid  with  stannous  chloride  and  hydrochloric  acid.  It  has 
m.  p.  182 — 183°,  dissolves  in  dilute  acid,  and  gives  a  precipitate  of 
the  hydrocldoride  when  treated  with  concentrated  hydrochloric  acid. 
Its  atannichloride  was  analysed.  After  treatment  of  the  base  with 
alkali  (compare  above),  the  hydrochloride j  CigHigOgNgjHCl,  decomposing 
from  220°  onwards,  and  the  barium  salt  (  +  2H2O)  of  dihydroquin- 
azolinebenzoic  acid  were  obtained.  The  free  acid  could  not  be  isolated, 
owing  to  the  ease  with  which  it  loses  water  and  forms  o-benzoylene- 
dihydroquinazoline.  On  oxidation  of  its  alkaline  solution  by  means  of 
potassium  ferricyanide,  quinazolinebenzoic  addy  m.  p.  208 — 209°,  was 
obtained. 

o-Benzylenedihydroquinazolinej  CgH4<^      1.  •    V  ^  ,  was  obtained  by 

reducing  o-nitrobenzylphthalimide  dissolved  in  glacial  acetic  acid  with 
tin  and  hydrochloric  acid  at  the  temperature  of  the  boiling  water- 
bath.  Its  m.  p.  depends  somewhat  on  the  rate  of  heating.  It  becomes 
red  at  130°  softens  at  155°,  and  melts  at  162—164°.  Its  hydrocldoride 
and  platinichloride  were  analysed. 

Reduction  of  dihydroquinazolinebenzoic  acid  in  alkaline  solution 
by  means  of  sodium  amalgam  yields  tetrahydroquinazolinebenzoic  acu^ 
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^•«*<NH-6h.C,H,.C0,H  +  ^^0'  which  softens  at  IST-UO",  and 

has  m.   p.   205 — 206°.     When  heated  at  100°,  the  acid  slowly  loses 

CH  'N CO 

2H2O,  yielding  henzoylenetetrahydroquinazoline^  CgH^-cC^    ^_  I        I       ' 

The  same  substance,  m.  p.  216 — 218°,  is  obtained  when  the  tetrahydro- 
acid  is  distilled  in  a  vacuum.  Further  reduction  of  this  substance 
takes  place  when  it  is  boiled  with  hydriodic  acid,  whereby  a  new  hose, 
CjgHi^ONg,  m.  p.  153 — 154°,  is  obtained.  lt%  hydrochloride^  hydriodide^ 
and  platinichloride  (  +  3H2O)  were  examined.     The    base  is  regarded 

OH  'N PIT 

as  o-aminobenzylphthalimidine,  CgH^"*^    ^    I       Jl,  t^  j  ^^^  ^^^^  view  is 

confirmed  by  its  conversion,  by  heating  with  hydriodic  acid  or  fuming 
hydrochloric  acid  at  165 — 170°,  into  benzylenedihydroquinazoline. 
The  presence  of  the  amino-group  was  established  by  its  conversion 
into  o-phthaliminobenzylphthalimidinef  m.  p.  204 — 205°.  By  the  action 
of  nitrous  acid,  the  amino-group  was  replaced  by  hydroxyl  with  the 
formation  of  o-hydo'oxyhenzylphthalimidine.  For  comparison  the  latter 
substance  was  prepared  by  the  reduction  of  salicylphthalimide  (m.  p. 
175 — 176°,  obtained  by  heating  o-hydroxybenzylamine  with  phthalic 
anhydride).  ^  The  synthetic  product  softened  at  155°,  had  m.  p. 
159 — 160°,  and  when  mixed  with  the  above  product  showed  00  change 
in  m.  p.  H.  W. 

Dihydroquinazolines.  XXIX.  Further  Study  of  the 
Stilbazoles,  Hydrazones,  and  Schiff  Bases  of  the  4-Dihydro- 
quinazolone  Group.  Marston  T.  Bogert  and  George  Denton 
Beal  {J.  Amer.  Ghem.  Soc,  1912,  34,  516 — 524.  Compare  Bogert, 
Beal,  and  Amend,  Abstr.,  1911,  i,  162). — In  the  condensation  of 
quinazolones  with  aldehydes,  the  alkines  are  either  not  produced  under 
the  conditions  of  the  experiments,  or  are  so  unstable  as  to  lose  water 
immediately  with  formation  of  the  stilbazole.  The  stilbazoles  derived 
from  4-quinazolones  differ  from  many  other  stilbazoles  in  not  being 
easily  reduced.  2-Styryl-4-dihydroquinazolone  appears  to  be  reduced 
to  some  extent  by  hydriodic  acid  and  amorphous  phosphorus,  but  a  pure 
hydro-compound  could  not  be  isolated.  Bromine  reacts  with  the  same 
quinazolone  with  formation  of  bromo-derivatives  instead  of  an 
additive  compound. 

The  styrylquinazolones  are  generally  pale  yellow  or  nearly  colourless, 
and  crystallise  in  fluffy  masses  of  short,  silky  needles. 

The  following  dihydroquinazolones  have  been  prepared. 
^-p-Cyanophenyl-2-methyl-4:-dihydroquinazolonef 

^«^^'^CO-N-CgH,-CN, 
m.  p.  240°  (corr.),  from  jo-aminobenzonitrile  and  acetylanthranil,  forms 
faintly  pink  prisms,  and  when  hydrolysed  with  potassium  hydroxide 
is  converted  into  the  corresponding  acid,  m.  p.  259°  (uncorr.),  which 
crystallises  in  short,  yellow  needles ;  the  ethyl  ester  has  m.  p. 
VOL.  CH.  i,  e  e 
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172 — 173°  (corr.).     3'i>'Ani8yl-2-methylA-diht/droquinazolon0f 

m.  p.  170°  (corr.),  f rom  ^-anisidine  and  acetylanthranil,  forms  colour- 
less, hexagonal  prisms.  3-i^-Phenetyl-2-methyl-i-dihydroquinazoloney 
m.  p.  148°  (corr.),  yields  a  sulphonic  acid,  not  melting  below  300°,  the 
sodium  salt  of  which  forms  a  grey  powder,  and  does  not  melt  below 
300°.     Z-Benzyl-l-methyl-i-dihydroquinazolone, 

N=CMe 
^^^^^CO-N-CHgPh' 
in.  p.  123°  (corr.),  from  benzylamine  and  acetylanthranil,  crystallises 
in  colourless  flakes. 

By  condensing  the  respective  aldehydes  with  2-methyl-4-dihydroquin- 
azolones,  which  do  not  contain  a  primary  amino-group,  the  following 
simple  styryldihydroquinazolones  have  been  obtained.  The  hydrocJdoride 
of  2-styryl-4-dihydroquinazolone  {loc.  cit.)  has  m.  p.  310°   (decomp.). 

N—  C  'CHICHPh 
6-2^itro-2-8tyryl-4:-dihydroquinazoloney       N02*CgH3<^        i  , 

m.  p.  323-5°  (uncorr.),  obtained  either  by  nitrating  2-styryl-4:-dihydro- 
quinazolone  with  fuming  nitric  acid,  or  by  condensing  benzaldehyde 
with  6-nitro-2-methyl-4-dihydroquinazolone,  forms  short,  yellow 
needles.     2  -o-NitrostyrylA-dihydroquinazolone, 

C6H4<co-NH 

has  m.  p.  300°  (uncorr.),  and  2-'p-nitro8tyryl-4:-dihydroquinazolone,  m.  p. 
350°  (uncorr.).     6-Nitro-2-^-nitro8tyryl-4:-dihydroquinazolonef 
NO  -C  H  ^N=C-CH:CH-CeH,-NO, 

m.   p.    335°    (uncorr.),    was   obtained   as   an    orange-yellow   solid    by 

the    action   of    a    mixture    of    fuming    nitric    acid    and    sulphuric 

acid     on      2-styryl-4-dihydroquinazolone.        £roino-2-styryl-i-dihydro- 

quinazolone     decomposes      at      about      345°,       and      the      dihromo- 

derivative   does  not  melt  below   300°.     2-Styryl-3-methyl-4-dihydro- 

quinazolone  {loc.  cit.)  can  be  prepared   by  the  action  of  methyl  iodide 

on  2-styryl-4-dihydroquinazoloDe  in  presence  of  potassium  hydroxide. 

2-Styryl-3-ethylA'dihydroquinazolo7ie,    from  2-methyl-3-ethyl-4-dihydro- 

quinazolone    and    benzaldehyde,   has    m.    p.    125°    (corr.).     3-Phenyl- 

2-8tyrylA-dihydroqui7iazolone,    from     3-phenyl-2-methyl-4-dihydroquin- 

azolone   and    benzaldehyde,    has    m.    p.    201°  (corr.).      The  following 

compounds  were  obtained  in  a   similar  manner.     3-p-Tolyl-2-HtyrylA- 

dihydroquiivazolone,  m.  p.  197°  (corr.),  and  the  corresponding  3-benzyl 

derivative,  m.  p.  142°  (corr.),  S-p-anisyl  derivative,  m.  p.  223°  (corr.), 

3-p-phenetyl   derivative,    m.    p.    204°   (corr.),  Za-naphthyl   derivative, 

m.  p.  187°  (uncorr.),  S-fi-naphthyl  derivative,  m.  p.  240°  (uncorr.),  and 

3-antZmo-derivative,     m.     p.    217°    (uncorr.).       S-Phenyl-2-o-hydroxy- 

.      lA^-L,        '        1  ^„  ^N=C-CH:CH'CeH,-OH 

8tyryLAdihydroquinazolone,      C;gH^<^        -ktou  >     ™'     P' 

2  70°  (uncorr.),  was  obtained  from  3-phenyl-2-methyl-4-dihydroquinazolone 


C6H,</     J- 
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and  salicylaldehyde.    2-Mfithyhnedioxy8tyryl-4:-dikydroquinazolone, 
N=C  ■GK-.GK-G.KfirGR, 

m.  p.  305°  (uncorr.),  from  2-methyl-4-dihydroquinazolone  and  piperon- 
aldehyde,  and  2-phenylhutadienylA-dihydroquinazolone^ 

,N=:C  -CHICH-CHICHPh 

m.  p.  257 — 258°  (uncorr.),  from  cinnamaldehyde  and  2-methyl-4- 
dihydroquinazolone,  are  also  described. 

The  following  compounds  were  prepared  by  the  condensation  of 
aldehydes  with  amino-2-methyl-4-dihydroquinazolones.  ^-AcetylamiTio-^- 
styryl-i-dihydroquinazolone,  m.  p.  259°  (uncorr.),  was  obtained  both 
by  the  action  of  acetic  anhydride  on  3-amino-2-styryl-4-dihydro- 
quinazolone  and  by  the  condensation  of  3-acetylamino-2-methyl-4- 
dihydroquinazolone  with  benzaldehyde.  Attempts  to  effect  the  con- 
densation of  3-amino-2-methyl-4-dihydroquinazolone  with  citral, 
furfuraldehyde,  and  glyoxal  were  not  successful.  On  boiling  an 
alcoholic   solution    of    3-amino-2-methyl-4-quinazolone   and    benzil,    a 

N— C  •CHICPh 
substance^  probably  CgH4<^         i |^!Apu'  ^-  P-  about  292°  (decomp.), 

separates  as  a  yellow,  granular  solid.  When  2-amino-4-dihydro- 
quinazolone  is  heated  with  benzaldehyde  at  180°,  condensation  does 
not  take  place. 

An  attempt  to  effect  the  condensation  of  2-methyl-4-dihydro- 
quinazolone  with  ethyl  oxalate  in  presence  of  sodium  ethoxide  did  not 
meet  with  success.  E.  G. 

Dihydroquinazolines.  XXX.  Study  of  the  Bromination 
and  Nitration  of  4-Dihydroquinazolones,  the  Corresponding 
Aminoquinazolones,  and  Certain  Other  New  4-Dihydro- 
quinazolones. Marston  T.  Bogert  and  George  Augustus  Geiger 
(/.  Amer.  Chem.  Soc,  1912,  34,  524— 534).— The  4-dihydro- 
'quinazolones  are  not  easily  brominated,  but  bromo-derivatives  of 
4-dihydroquinazolone  and  2-methyl-4-dihydroquinazolone  have  been 
obtained  by  the  Juvalta  process  (D.R.-P.  50177).  Nitration  is 
also  difficult  to  effect,  but  by  using  a  mixture  of  fuming  nitric  acid 
and  concentrated  sulphuric  acid  at  a  high  temperature,  one  nitro-group 
can  be  introduced  into  the  4-quinazolone  nucleus. 

3-Methyl-4-dLhydroquinazolone  was  first  prepared  by  Knape  (Abstr., 
1891,  909),  who  assigned  to  it  the  m.  p.  71°.  It  has  now  been  found 
that  this  m.  p.  is  that  of  the  form  containing  IHgO,  but  that  the 
anhydrous  compound  has  m.  p.  105°  (corr.).  2  :  3-Dimethyl-4-dihydro- 
quinazolone  also  crystallises  with  IHgO;  the  m.  p.'s  of  the  anhydrous 
and  hydrated  forms  are  107—109°  and  70°  respectively.     3-£thylA- 

>j — CTT 
dihydroquinazolone,  CqH^^         I       ,  m.  p.    102°    (corr.),    b.    p.    182°/ 

15  mm.,  prepared  by  the  action  of  ethyl  iodide  on  4-quinazolone  in 
presence  of  alcohol  and  potassium  hydroxide,  crystallises  in  colourless 
needles.       2-Benzyl-4:-dihydroquinazolone     has     m.     p.     116°    (corr.). 

e  e  2 
ill 
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'S-p-NUrophenyl-i-methyl-i-dihydroquinazoloTief 

m.  p.  193°  (corr.),  from  acetylatjthranil  and  ^v-uitroaniline,  forms  pale 
yellow,  lustrous  scales.  S-p-Toii/l-2-methyl-4:-dihydroquinazolone  has 
m.  p.  151°  (corr.),  and  the  corresponding  3-a-naphthyl  and  3-p-napfUhyl 
compounds  melt  at  136°  (corr.)  and  175°  (corr.)  respectively. 

Bromo-i-dihydroquinazoloney    CgHgBr<:^        Y     ,    has    m.    p.     268° 

(uncorr.),  and  b7'omo-2-7Mthyl-i-dihydroguinazolon6f 

,N— CM< 

*CO-NH 


CeH3B<f=9^^« 


m.  p.  277°  (uncorr.). 

Nitro  -  ^  -  difiydroquinazolone^     ^O^'O^^^^         i      ,      m.     p.     284° 

(decomp.),  forms  silky,  yellow  plates  ;  the  nitro-group  is  probably  in 
the  6-position.     Q-AHtro-2-niethyl-i-dihydroquinazolone, 
XT^     XTT  ^N=CMe 

m.  p.  299°  (decomp.),  obtained  by  the  nitration  of  2-methyl-4- 
quinazolone,    crytstallises    in   pale   yellow    needles.       Nitro-Z-methyl-^- 

dihydroquinazolone,  NOg'CgHgx:^        isjAyr  '  ^"  P"   ^^^°  (corr.),  can  be 

prepared  either  by  the  methylation  of  nitro-4-dihydroquinazolone  or 
by  the  nitration  of  3-methyl-4-dihydroquinazolone.  The  corresponding 
3-ethyl  compound  has  m.  p.  165°  (corr.).  By  the  nitration  of  2-methyl- 
3-ethyl-4-dihydroquinazolone,  the  6-nitro-derivative  was  obtained  of 
the  same  m.  p.  as  that  prepared  by  Bogert  and  Cook  (Abstr.,  1906, 
i,  988)  by  the  action  of  ethylamine  on  5-nitroacetylanthranil. 
Diniiro-3-phenyl-2-niethyl-4i-dihydroquinazolonef  m.  p.  267°  (uncorr.), 
obtained  by  the  nitration  of  3-phenyl-2-methyl-4-dihydroquinazolone, 
is  probably  the  6-nitro-3-o-nitrophenyl  compound.  j^itro-3-p-nitro- 
phtnyl-2-j)iethyl-4:-diJiydroquinazol(me  has  m.  p.  264°  (decomp.).  Dmitro- 
Z-^lolyl'2-methyl-\-dihydroquinazolone  has  m.  p.  275°  (decomp.). 

The  following  ammo-compounds  were  obtained  by  reducing  the 
corresponding  nitro-compounds  with  stannous  chloiide  and  hydro- 
chloric acid.    Amino-^-ditcydroquinazolonei^^i^'^^z'^f^f^  Xcr'    ™*   P* 

318°  (corr.),  which  yields  an  acetyl  derivative,  m.  p.  335°  (corr.). 
6-Amino-2-methyl-4-dihydroquinazolone,  m.  p.  314 — 315°  (corr.), 
identical  with  the  compound  prepared  from  2  : 5-diacetylaminobenzoic 
acid  (Bogert,  Amend,  and  Chambers,  Abstr.,   1910,  i,  895).     Amino-Z- 

xr — CH 
methyl  -  4:  -  dihydroquinazolone,    ^^2'^6^s^r*ri.ii\/t  '     ^'      P*     ^^^° 
(uncon-.),    which    yields   an   acetyl  derivative,  m.    p.    269°  (uncorr.). 
6-Amino-2  :  Z-dimethylA-dihydroquinazolone,     m.     p.     244°    (uncorr.). 
6-A7nino-2'methyl-3-ethyl-4:-di/iyd'i'oquinazolone,  m.  p.  185°  (corr.). 

2-Methyl-4-dihydroquinazolone  is  not  appreciably  affected  when 
heated   for   &ix   hours  with   concentrated   hydrochloric  acid  at  155°, 


I 
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sligbt  decomposition  occurs  at  190°  and  at  250°  it  is  completely 
decomposed  into  aniline,  ammonia,  and  carbon  dioxide.  An  attempt 
to  prepare  4-chloro-2-methylquinazoline  by  the  action  of  benzoyl 
chloride  on  2-methyl  -  4  -  dihydroquinazolone  (2-methyl-4-hydroxy- 
quinazoline)  was  not  successful.  E.  G. 

Indigotindisulphonic  Acid,  Atmospheric  Oxygen  and 
Hydroxyl  Ions.  M.  Tschilikin  and  W.  Milanowsky  {J.  Russ.  Phys. 
Chem.  Soc.y  1912,  44,  359 — 373). — According  to  Friedlander's  investi- 
gations on  the  action  of  alkali  on  indigotin,  the  principal  products  of 
the  reaction  are  indoxy  1-2 -aldehyde  and  anthranilic  acid,  the  chrysanilic 
acid  formed  being  the  result  of  a  secondary  condensation  of  these  two 
products ;  these  results  were  confirmed  by  similar  experiments  on 
**  thioindigo  "  {Ber.,  1877,  10,  1971). 

The  authors  have  investigated  the  action  of  alkali  hydroxide  on 
indigotindisulphonic  acid,  in  which  the  blue  colour  of  the  latter  is 
destroyed.  They  find  that  the  action  of  the  alkali  is  mainly  a  catalytic 
effect  of  the  hydroxyl  ions,  and  that  the  reaction  depends  also  on  the 
preserice  of  atmospheric  oxygen  and  is  of  an  order  varying  with  the 
number  of  molecules  of  oxygen  available.  When  the  concentration  of 
atmospheric  oxygen  dissolved  in  the  solution  is  kept  constant,  the 
reaction  is  unimolecular.  These  results  are  not  in  agreement  with  the 
scheme  of  the  reaction  given  by  Friedlander.  T.  H.  P. 

Constitution  of  Triphenylmethane  Dyes.  Hugo  Kauffmann 
(5cr.,  1912,  45,  781 — 786). — The  author  points  out  objections  to  the 
quinonoid  representation  of  the  constitution  of  the  triphenylmethane- 

dyes,  and  emphasises  the  advantages  of  his 

Cj-H^rrriNlTgs  formulae,  which  are  based  on  the  auxochromic 

p  ^p  -rr  ^^-fjTT       A         theory  and  the  theory  of  the  divisibility  of 

.  x^   6    4  2  ^^  ,         tbe  valency  bond.     Pararosaniline,    for  ex- 

i        CgH4^:iNH2'''^    i         ample,     is     represented     by    the     annexed 

• '•         formula,  in  which  An  denotes  a  univalent 

anion  and  the  dotted  lines  denote  the  divisions  of  the  valency  bond  of 
the  univalent  anion.  The  total  affinity  represented  by  the  dotted 
lines  corresponds  with  one  valency  unit.  C.    S. 

Precipitate  Produced  by  Mercuric  Acetate  from  Molasses. 
Isolation  of  Adenine.  Stoltzenberg  (Zeitsch.  Ver.  deut.  Zuckerind, 
1912,  318 — 322). — After  clarifying  molasses  with  lead  acetate  the 
precipitate  produced  by  mercuric  aciBtate  does  not  contain  any 
substance  of  high  optical  rotatory  power  in  neutral  solution.  Lsevo- 
rotatory  substances  could  not  be  detected  ;  some  constituents  of  the 
precipitate  were  dextrorotatory  in  solution  in  hydrochloric  acid.  The 
precipitate  contains  at  least  two  acids  and  two  bases,  but  aspartic  acid 
is  not  present.     The  chief  product  is  adenine.  E.  F.  A. 

The  Action  of  Arsenites  and  Cyanide-Sulphides  on    Diazo- 

compounds.   August  Gutmann  (5er.,  1912, 46,  821 — 832.     Compare 

AbKtr.,    1898,  ii,  570;  1907,  i,  671;   1908,    i,   497,  597,   972;   1909, 

^128,  144,  ^95). — From  his  earlier  results  on  the  addition   of  oxygen 
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or  sulphur  to  an  alkali  arsenite  or  to  a  mixture  of  alkali  cyanide  and 
sulphide,  from  thiosulphates,  thiosulphonates,  alkyl  nitrates,  etc.,  the 
author  is  of  opinion  that  the  reactive  oxygen,  sulphur,  or  chlorine 
atom  is  present  in  a  special  form  of  a  higher  valency  than  the  usual. 
Similar  active  atoms  are  found  in  some  of  the  diazo-compounds. 

Sodium  arsenite  solution  is  oxidised  to  arsenate  by  both  benzene- 
diazonium  chloride  solution  and  sodium  benzene-n-diazo-oxide  solution, 
whilst  the  latter  also  oxidises  a  mixture  of  potassium  cyanide  and 
sodium  sulphide  to  thiocyanate  ;  benzene  and  nitrogen  are  also  formed 
in  each  reaction,  but  in  the  last  reaction  a  thiodiazo-compound, 

Ph-Ng-SNa, 
is  probably  an  intermediate  product  (compare  Hantzsch  and  Freese, 
Abstr.,  1905,  i,  24).  Solutions  of  jo-nitrobenzenediazonium  chloride 
and  of  potassium  jt?-nitrobenzene-w-diazo-oxide  likewise  reacted  with 
sodium  arsenite,  but  the  reaction  was  far  from  quantitative.  Potassium 
benzene  isodiazo-oxide,  potassium  /^-nitrobenzene  wodiazo-oxide,  azoxy- 
benzene,  /?-hydroxyazobenzene,  diazoaminobenzene,  azobenzene,  nitroso- 
dimethylaniline,  nitrosophenol,  »nd  phenylnitrosoamine  were  stable 
towards  sodium  arsenite. 

A  suspension  of  the  labile  potassium  benzenediazosulphonate 
(Bamberger,  Abstr.,  1 905,  i,  25)  reacted  with  sodium  arsenite  and 
with  the  cyanide-sulphide  mixture,  whereas  the  stable  isomeride  did 
not  react  either  in  acid  or  alkaline  solution.  Sodium  benzene- 
w-diazo-oxide  was  unaffected  by  sodium  sulphite  solution,  but  benzene- 
diazonium  chloride  solution  treated  with  barium  chloride  and  sulphur 
dioxide  caused  precipitation  of  barium  sulphate.  It  is  suggested  that 
the  labile  diazosulphonate  may  be  formulated  Ph'Ng'O'SOgK,  whilst 
the  stable  isomeride  may  be  of  the  ordinary  sulphonate  structure 

Ph-N2-S02-OK. 

The  di-potassium  derivative  of />-sulphobenzenediazohydroxide, 
SOgK-CfiH^-Ng-OK, 
oxidises  arsenite  to  arsenate  and  the  cyanide-sulphide  reagent  to 
thiocyanate.  The  final  products  of  reaction  are  nitrogen  and  a  salt 
of  benzenesul phonic  acid,  but  in  the  reaction  with  cyanide-sulphides,  a 
salt  of  p-sulphobenzenediazonium  hydrosulphide,  SOgH'CgH^'Ng'SH,  is 
probably  an  intermediate  step  (compare  Klason,  Abstr.,  1887,  478). 

Diazobenzene  perbromide  and  diazobenzeneimide  oxidise  both  the 
above  reagents,  the  main  organic  products  being  bromobenzene  and 
aniline  respectively.  Hydrazoic  acid  does  not  show  similar  oxidising 
power. 

Nitrosoacetanilide  and  benzoyl  phenylnitrosoamine  both  act  as 
oxidising  agents  towards  the  two  reagents  used,  and  it  is  therefore 
suggested  that  their  structure  is  similar  to  that  of  the  labile  diazo- 
oxides  and  should  be  written  R*N:N*OAc.  D.  F.  T. 


«n(fo-Azo-compounds.  Henri  Duval  {Compt.  rend.,  1912,  164, 
780—781.  Compare  Abstr.,  1907,  i,  663;  1908,  i,  706).— The  only 
oo-diamiuo-derivatives  of  diphenylmethane  hitherto  known  to  form 
0n£io-azo-compounds  are  those  with  a  carbon-containing  group  in  the 
para -position.     It    is^now    found  that   other  electronegative   radicles 
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confer  the  power  of  forming  these  substances,  and  that  the  presence  of 
one  amino-group  is  sufficient  to  admit  of  their  formation. 
4  :  4:-Dichloro-2  : 2-bi8eiidoazodiphenylmethanej 


XT xr-'^    ^^XT  • 


prepared  by  diazotising  dichlorodiaminodiphenylmethane  and  heating 
to  80°,  separates  from  pyridine  in  orange  crystals,  decomposing  at 
about  300°. 

When  o-acetylaminodiphenylmethane  is  treated  at  5°  with  sulphuric 
and  fuming  nitric  acids,  two  nitro-derivatives  are  formed  and  may  be 
separated  by  alcohol.  Dinitroo-acetylaminodiphenylnifithane  has 
m.  p.  265°,  whilst  the  ^Wm^7'o-derivative  has  m.  p.  213°.  Hydrolysis 
followed    by   diazotisation    converts    these  substances    into    dinitro-o- 

endoazodiphenylmethane^  ^     i  1^  _^^CH,  m.  p.  324°,  and  trinitro-o- 

endoazodiphenylmethaney  m.  p.  248°.  W.  O.  W. 

Azo-dyes  of  Substituted  Pyrroles.  Leon  Marchlewski  (Zeitsch. 
physiol.  Chem.,  1912,  77,  247— 248).— A  reply  to  Fischer  and 
Bartholomaus  (this  vol.,  i,  323).  It  was  shown  (Abstr.,  1908, 
i,  710)  beyond  question  that  the  azo-dye  from  hsemopyrrole  was  a 
diazo-compound.  Hsemopyrrole  also  forms  a  monoazo-dye  with  benzene- 
diazonium  chloride  crystallising  in  orange-yellow  needles,  which  in 
presence  of  excess  of  the  diazonium  salt  pass  over  into  the  reddish- 
brown  needles  of  the  diazo-compound.  E.  F.  A. 

Investigations  by  means  of  the  Dilatometer  on  the  Heat 
Coagulation  and  Solution  of  Albumin.  Tullto  Gayda  {Biochem 
Zeitsch.,  1912,  39,  400 — 409). — The  thermal  expansion  of  pure 
albumin  is  greater  than  that  of  water.  The  volume  changes  taking 
place  when  the  temperature  is  very  slowly  raised  during  coagulation 
are  very  small.  Below  the  coagulation  temperature,  the  rate  of 
increase  of  volume  change  is  greater  below  the  clotting  temperature, 
and  remains  so  whilst  the  clot  is  forming,  giving  rise  to  a  slower  rate 
of  increase  as  the  albumin  reaches  the  stage  of  complete  coagulation. 
During  the  solution  of  albumin  a  contraction  of  volume  takes  place. 
This  is  possibly  due  to  a  true  solution  of  the  water  in  the  substance  of 
the  colloidal  particles.  S.  B.  S. 

Proteins  of  Liebig's  Extract  of  Meat.  Karl  Mays  {Zeitsch. 
physiol.  Chem.y  1912,  78,  37 — 52). — Liebig's  extract  of  meat  contains  a 
non-coagulable  protein,  which  closely  resembles  glutin  in  its  reactions, 
and  has  many  reactions  in  common  with  the  albumoses.  It  yields 
glycine  and  proline,  but  not  glutamic  acid  on  hydrolysis.  The  protein 
is  formed  during  the  cooking  of  the  meat  with  water  at  80 — 94°  in 
the  commercial  preparation  of  the  extract.  E.  F.  A. 

The  Action  of  Various  Conditions  on  Carboxyhsemo- 
globin.^^H.  Hartridge  (J.  Physiol.,  1912,  ^44,  22—33).— 
Dilution,  carbon   dioxide,    and    certain    salts    have    no    influence    on 
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the  final  saturation  of  hsemoglobin  with  carbon  monoxide.  Light, 
especially  ultra-violet  rays,  lessens  the  {stability  of  carbuxy- 
heemoglobin,  and  temperature  has  a  marked  influence,  the  change  in 
saturation  being  about  06%  for  every  degree  rise.  Equilibrium 
is  reached  at  different  saturations  by  the  blood  of  animals  of  different 
species.  W.  D.  H. 

Heat  Coagulation  of  HeBmoglobin  Compounds.  H.  Hartridoe 
(J.  Physiol,  1912,  44,  34—42). — The  results  obtained  with  oxy- 
hsemoglobin  confirm  those  of  Chick  and  JVIartin,  and  apply  also 
to  carboxyhsemoglobin.  The  temperature-coefficient  of  the  latter  is 
ri8,  and  so  it  is  comparatively  stable.  Nitric  oxide-hsemoglobin 
is  unstable,  and  tends  to  change  spontaneously  at  room  temperature 
into  alkaline  methaemoglobin ;  alkaline  methsemoglobiu  has  a 
temperature-coefficient  higher  than  that  of  oxy-  or  carboxy-hsemoglobin, 
being  near  to  that  of  egg-albumin.  W.  D.  H. 

Formation  of  Nucleic  Acids  from  the  Thymus  Gland. 
Hermann  Steudel  {Zeitach.  physiol,  Chem.y  1912,  77,  497 — 507). — 
Sodium  nucleate  when  dried  over  sulphuric  acid  and  heated,  continues 
to  lose  water  until  it  decomposes.  Preparations  of  constant  composition 
containing  water  of  crystallisation,  dried  by  means  of  absolute  alcohol 
and  ether,  have  been  analysed.  Those  prepared  by  different  workers 
agree  closely,  and  correspond  with  the  formula 

put  forward  in  1907  (Steudel,  Abstr.,  1907,  i,  168,  1097),  or  still 
better  with  the  formula  C^gHjgOggN^gP^Na^.llHgO,  deduced  from  the 
products  of  the  quantitative  hydrolysis  of  nucleic  acid. 

Nucleic   acid   as  a    tetrabasic  acid    is  derived    from    the   annexed 

^^O^  "^    ^^  ^^  phosphoric    acid    skeleton,    and 

(H0)2P<n>P<O>P<n^^(^^2)   *^®    correct    formula     becomes 

6r        6k        6h        bu         C,3H,0,N,P„9H,0       During 

drying  more  water  than  9H2O 
will  probably  tend  to  be  eliminated. 

Thymus-nucleic  acid  behaves  differently  from  yeast-nucleic  acid  as 
regards  the  formation  of  vernine  (guanosine)  on  hydrolysis.  From 
thymus-nucleic  acid  a  quantity  of  guanine  corresponding  with 
the  inorganic  phosphorus  liberated  is  produced.  Apparently  the 
hpxose  is  much  less  firmly  united  to  the  alloxuric  bases  than  is  the 
pentose  with  the  purine  compounds  in  yeast-nucleic  acid.      E.  F.  A. 

Tannage  by  means  of  Halogens.  L.  Meunter  and  Alphonse 
Seyewetz  (^u//.  aS'oc.  cAim.,  1912,  [iv],  11,344—347). — Lumi^re  and 
Seyewetz  have  shown  already  (Abstr.,  1908,  i,  710)  that  gelatin  is 
rendered  **  insoluble"  (tanned)  by  halogens,  and  in  the  present  paper 
the  best  conditions  for  accomplishing  this  are  described  (compare 
Cross,  Bevan,  and  Briggs,  Abstr.,  1908,  i,  374). 

Gelatin  cannot  be  rendered  insoluble  with  gaseous  chlorine,  as  it 
undergoes  decomposition  under  these  conditions,  and  the  same  is 
true  ot  chlorine  wttter  at  atmospheric  temperatures.     Good  results  are 
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obtained  by  macerating  gelatin  (10  grams)  at  0°  in  (1)  500  c.c.  of 
cblorine  water,  containing  50  grams  of  sodium  chloride,  or  (2)  100  c.c.  of 
commercial  sodium  hypochlorite  solution,  diluted  with  400  c.c.  of  water, 
and  containing  2  c.c.  of  hydrochloric  acid  (21°B).  Under  these  condi- 
tions the  gelatin  absorbs  9%  of  chlorine  ;  this  can  be  reduced  to  0*3%  by 
washing  with  10%  sodium  hydrogen  sulphite  solution,  and  the  gelatin 
remains  insoluble  after  this  treatment.  Similar  results  are  obtained  by 
using  (a)  100  c.c.  of  bromine  water,  diluted  to  500  c.c.  with  water  and 
containing  100  grams  of  sodium  chloride,  or  (6)  bromine  3  grams, 
sodium  hydroxide  1*5  grams  in  500  c.c.  of  water.  Iodine  and  hypoiodites 
have  no  action  of  this  kind  on  gelatin.  Skin  may  be  rapidly  tanned 
by  the  use  of  bromine  water  in  presence  of  sodium  chloride,  the 
bromine  being  subsequently  removed  by  washing  with  sodium  hydrogen 
sulphite.  The  action  probably  consists  in  the  foimatioQ  of  halogenated 
amino-groups  in  the  protein  molecule.  T.  A.  H. 

Condensation  of  Tryptophan  with  Certa  i  Aldehydes. 
Annie  Homer  {Froc.  Camb.  PkiL  Soc,  1912,  16,  405— 408).— When 
tryptophan  is  kept  in  contact  with  moist  ether  which  has  been  locally 
heated  with  a  glass  rod,  a  crystalline  compound,  C24H2g05N4,  of  acidic 
nature,  m.  p.  322°,  is  obtained. 

The  compound,  CjgHjgOgNg,  from  formaldehyde  and  tryptophan  has 
m.  p.  235 — 240° ;  it  is  readily  hydrolysed  by  water,  dilute  acids,  and 
alkalis  to  form  the  ether  oxidation  product  above. 

Glyoxylic  acid  reacts  with  tryptophan  to  form  a  crystalline 
derivative,  C^gHj^O^Ng,  m.  p.  322°.  When  heated  at  205°,  carbon 
dioxide  is  evolved,  and  the  ether  oxidation  product  is  obtained. 

Formaldehyde  is  shown  to  play  an  important  part  in  the  colour 
reaction  of  tryptophan  with  concentrated  sulphuric  acid,  and  this 
rather  than  glyoxylic  acid  is  the  substance  essential  to  the  formation 
of  the  characteristic  violet  colour  in  the  Adainkiewicz  reaction. 

E.  F.  A. 

Plasteins.  J.  Herrmann  and  A.  Chain  (Zeitach.  physiol.  Ghem.^ 
1912,  77,  289). — Plasteins  injected  into  rabbits  yield  an  antiserum 
which  precipitates  them.  As  only  proteins  act  as  antigens  in  the 
precipitin  reaction,  this  is  regarded  as  a  proof  of  the  protein  nature 
of  the  plasteins.  Various  plasteins  give  precipitates  with  the  bame 
antiserum ;  this  is  a  proof  of  a  similarity  in  their  structure. 

W.  D.  H. 

Nitrosalmine.  E.  Wechsler  (Zeitsck  physiol.  Ghem.^  1912,  78, 
53 — 54.  Compare  Kossel  and  Kennaway,  Abstr.,  1911,  i,  667  ;  Kossel 
and  Cameron,  this  vol.,  i,  326). — Salmine  forms  a  nitro-derivative 
which  on  hydrolysis  with  boiling  sulphuric  acid  is  converted  into 
nitroarginine.  E.  F.  A. 

Activity  of  the  Sucrase  of  "  Aspergillus  "  in  Presence  of 
Different  Acids.  Gabriel  Bertrand,  M.  Kosenblatt,  and  (Mme.)  M. 
KosENBLATT  {Gompt.  rend.,  1912,  154,  837—839). — A  tabular  statement 
gives  the  concentration  of  different  organic  and  inorganic  acids,  in  the 

©sence  of  which  the  sucrase  of  Asp&rgiUus  niyer  shows  its  maximum 
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diastatic  activity.  The  conclusions  drawn  are  precisely  similar  to  those 
set  forth  in  recent  communications  on  the  sucrase  of  yeant  (this  vol., 
i,  148,  327).  The  optimum  concentrations  of  acids  for  the  enzyme 
from  the  two  sources  are  very  different.  W.  O.  W. 

Diastase.  T.  Chrzaszcz  {Woch.  Brauereiy  1911,  28,  510). — A 
preliminary  note  on  work  which  the  author  has  in  progress  on  barley 
extracts,  from  which  he  assumes  that  diastase  consists  of  two  distinct 
substances  that  are  differently  acted  on  by  starch.  F.  M.  G.  M. 

The  Influence  of  Lecithin  and  Lipoids  on  Diastase. 
D.  MiNAMi  (Biochem.  Zeitsch.,  1912,  39,  355 — 380). — Lecithin  even  in 
very  small  cencentrations  in  aqueous  suspension  inhibits  the  action  of 
diastase.  In  methyl-alcoholic  solution  lecithin  inhibits  the  pancreatic 
and  salivary  diastase.  In  the  case  of  serum  diastase,  the  methyl- 
alcoholic  solution  was  in  one  case  without  influence,  and  in  another 
case  it  exerted  an  activating  action.  The  amounts  of  methyl  alcohol 
alone  used  in  these  experiments  were  without  action.  The  serum  alone 
has,  however,  an  activating  tendency,  and  it  was  found  that  a  lecithin- 
serum  mixture  was  less  active  than  the  serum  alone.  The  phosphatides 
of  the  liver  activate  diastases ;  the  substances  exerting  this  action  are 
soluble  in  ether,  benzene,  and  light  petroleum.  Weak  aqueous  alcoholic 
suspensions  of  the  acetone  extract  of  liver  inhibited  diastatic  action. 
The  expressed  juice  of  liver  exerts  an  activating  influence,  which  does 
not  appear  to  be  due  to  the  phosphatides.  The  activating  influence  of 
serum  on  diastase  is  very  slightly  diminished  by  extracting  it  with 
ether.  This  is,  however,  due  to  the  ether  alone,  which  remains  dissolved 
in  the  serum.  The  phosphatides  of  egg-yolk  act  as  an  activator.  This 
activator  is  soluble  in  ether.  The  author  is  unable  to  agree  with  the 
statement  of  Bang  that  diastatic  action  depends  on  the  action  of 
lipoids.  S.  B.  S. 

The  Influence  of  Bile  on  Diastase  (Amylase).  D.  Minami 
(Biochem.  Zeitsch.,  1912,  39,  339— 354).— The  bile  by  itself  has  only  a 
small  diastatic  power,  but  it  can  activate  amylase.  The  activator  is 
soluble  in  water  and  alcohol,  but  not  in  ether;  the  ethereal  extract, on  the 
other  hand,  exerts  an  inhibiting  influence,  both  alone  and  in  presence 
of  alcoholic  and  aqueous  extracts.  Sodium  taurocholate  and  cholate  are 
without  action  on  diastase  in  weak  solutions  and  inhibit  the  action  in 
strong  solutions.  Sodium  glycocholate  in  two  instances  exerted  a 
slight  activating  action  on  salivary  diastase,  but  acted  like  the  other 
bile  salts  on  pancreatic  diastase.  Cholesterol  exerted  an  inhibitory 
action,  especially  in  presence  of  lecithin.  -The  action  of  the  bile 
pigments  was  also  inhibitory.  S.  B.  S. 

Takadiastase.  Julius  Wohlgemuth  (Biochem.  Zeitsch.,  1912,  39, 
324 — 338). — The  amyla.^eof  taka-diastase  is  not  so  sensitive  to  the  action 
of  acids  as  the  amylase  of  saliva,  in  that  it  requires  stronger  concen- 
trations of  acid  to  produce  a  corresponding  inhibition  of  its  action. 
It  is  sensitive  to  alkalis  also,  but  again  this  sensitiveness  is  less  than 
in  the  case  of  the  salivary  amylase.   The  amylase  action  of  taka-diastase 
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is  accelerated  by  the  presence  of  many  salts  in  the  concentration  of 
iV/lO,  smaller  concentrations  having  little  or  no  influence.  Taka- 
diastase  exerts  a  tryptic  action  which  is  stronger  in  weak  alkaline  or 
neutral  solutions  than  in  slightly  acid  solutions.  Sera  inhibit  the 
action.  It  contains  a  milk-clotting  enzyme  of  chymosin-like  character. 
It  contains  no  peptolytic  ferment  (actioD  on  glycyltryptophan),  whereas 
it  has  a  strong  erepLic  power.  This  fact  is  regarded  as  a  proof  that 
the  so-called  peptolytic  and  ereptic  ferments  are  not  identical.  Taka- 
diastase  also  contains  a  lipase,  which  can  hydrolyse  neutral  fats, 
monobutyrin,  and  lecithin,  but  it  is  not  present  in  large  quantities. 
It  also  contains  an  adrenalase.  One  gram  of  the  diastase  contains 
as  much  trypsin  as  100  c.c.  of  human  pancreatic  juice.  S.  B.  S. 

Quantitative  Measurement  of  Oxydases.  Herbert  H.  Bunzel 
(ProG.  Amer.  Soc.  Biol.  Chem.,  1911,  xxvi ;  J.  Biol.  Chem.,  11). — 
Measurements  were  made  of  the  oxidising  power  of  potato  juice  towards 
a  series  of  aromatic  substances.  If  two  or  three  oxidisable  substances 
were  used  in  the  same  experiment,  the  result  is  not  a  summation  of 
the  individual  oxidations  when  the  oxidation  by  the  same  juice  is 
measured  separately,  but  corresponds  roughly  with  the  result 
obtained  in  the  case  of  the  most  rapidly  oxidised  substance. 

W.  D.  H. 

The  Separation  of  Peroxydase  and  Catalase.  A.  Kasanski 
(Biochem.  Zeitsch.,  1912,  39,  64 — 71). — Advantage  is  taken  of  the  fact 
that  the  catalase  becomes  inactive  when  treated  with  pyrogallol.  If, 
for  example,  the  juice  from  hemp  seedlings  is  treated  with  pyrogallol 
in  sufficient  quantity  (2%),  a  precipitate  is  formed.  Neither  the 
precipitate  nor  the  filtrate  contain  a  catalase,  although  a  peroxydase  is 
present  in  the  latter.  Examples  are  given  of  the  application  of  the 
pyrogallol  method  for  the  preparation  of  catalase-free  peroxydase  from 
various  sources.  S.  B.  S. 

The  Mode  of  Action  of  Phosphatese.  II.  Hans  von  Euler 
and  Hj.  Ohlsen  (Zeitsch.  physiol.  Chem.  1912,  76,  468 — 477.  Compare 
Abstr.,  1911,  i,  1051). — When  a  20^  solution  of  dextrose,  dried  yeast 
extract,  and  5%  disodium  phosphate  solution  are  mixed,  no  disappear- 
ance of  the  inorganic  phosphate  takes  place  as  a  rule.  When,  however, 
the  dextrose  solution  is  set  to  ferment  for  a  few  minutes  with  living 
yeast,  then  filtered  and  boiled  before  the  addition  of  the  dried  yeast 
extract  and  phosphate,  there  is  a  rapid  and  complete  disappearance  of 
inorganic  phosphate,  which  is  converted  into  hexosephosphate.  Yeast 
dried  by  Lebedeff's  process  slowly  effects  the  same  change  without 
previous  fermentation  of  the  dextrose.  Thymol  acts  adversely  on  the 
change,  but  toluene  is  without  effect. 

If  the  preliminary  fermentation  of  the  dextrose  is  prolonged,  the 
rate  of  esterification  becomes  very  much  less.  An  excess  of  disodium 
phosphate  also  retards  esterification.  The  addition  of  the  sodium  salt 
of  the  hexosephosphate  very  markedly  accelerates  the  rate  of  ester- 
formation.  It  has  a  similar  accelerating  effect  on  the  fermentation  of 
dextrose  by  living  yeast,  being  about  ten  times  as  effective  as  an 
addition  of  a  like  quantity  of  disodium  phosphate.  E.  F.  A. 
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Dibenzyl-  and  Diphenyl-silicols  and  -silicones.  Geoffrey 
Martin  {Ber.,  1912,  46,  403—409.  Compare  Dilthey  and  Eduardoff, 
Abstr.,  1904,  i,  464;  Robison  and  Kipping,  Trans.,  1908,  93,  439).— 
The  more  easily  fusible  isomeric  foira  of  dibenzyUilicol, 

Si(CH2Ph),(OH)2 
(m.  p.  74°),  is  convertible  into  the  other  (m.  p.   101°)  by  the  action  of 
aqueous   potassium    hydroxide    on    the    solution    in   methyl    or   ethyl 
alcohol,  and  subsequent  precipitation  by  acetic  acid. 

If  dibenzylsilicol  (m.  p.  101°)  is  treated  with  water  in  a  closed  vessel 
at  100°,  or  a  solution  in  aqueous  potassium  hydroxide  exposed  to  the 
air,  a  white,  amorphous  dibenzylsilicone,  SiO(CH2Ph)2,  is  obtained.  A 
different  form  of  this  substance  is  obtained  by  exposing  to  the  air  the 
gummy  mass  obtained  by  the  action  of  dilute  ammonia  on  di benzyl- 
silicon  chloride ;  the  product  is  a  white  mass,  m.  p.  approx.  200°. 

Diphenylsilicol,  SiPh2(OH)2,  obtained  by  the  action  of  dilute 
ammonia  solution  on  diphenylsilicon  chloride,  is  a  white,  crystalline 
substance,  m.  p.  varying  in  different  specimens  from  140°  to  1»)0°;  a 
specimen  of  m.  p.  160°  dissolved  in  dilute  potassium  hydroxide 
solution  and  reprecipitated  by  acid  gave  a  product  m.  p.  approx. 
144°,  probably  identical  with  that  obtained  by  Dilthey  {loc.  cit.); 
when  this  is  dissolved  in  a  little  methyl  alcohol  and  warmed  with  a 
large  excess  of  potassium  hydroxide,  the  precipitate  obtained  on 
acidifying  consists  of  the  original  form  (m.  p.  160°).  Both  these 
forms  of  diphenylsilicol  when  heated  alone,  or  when  left  in  contact 
with  dilute  hydrochloric  acid,  give  a  pasty,  amorphous  silicone  ;  when 
heated  with  acetic  anhydride,  this  is  converted  into  a  crystalline 
silicone,  m.  p.  188°,  probably  identical  with  that  obtained  by  Dilthey. 
By  dissolving  either  form  of  diphenylsilicol  in  glacial  acetic  acid  and 
afterwards  reprecipitating  by  water,  an  amorphous  substance  is 
produced,  which,  atter  purification,  has  m.  p.  111°. 

The  author  confirms  Dilthey's  statement  as  to  the  existence  of  two 
forms  of  termolecular  diphenylsilicone,  and  in  addition  has  obtained 
small  quantities  of  two  other  crystalline  substances,  m.  p.  125°  and 
186°  respectively.  Another  form  of  diphenylsilicone  (m.  p.  above  360°) 
was  obtained  :  (a)  by  the  prolonged  action  of  methyl-alcoholic  potash 
on  diphenylsilicol,  previously  heated  to  140°;  (6)  by  warming  diphenyl- 
silicol with  potassium  hydroxide  solution  for  several  hours  at  100°. 

Phenylbenzylsilicon  chloride,  SiPh(OH2Ph)Cl2,  obtained  by  the 
action  of  magnesium  phenyl  bromide  on  benzylsilicon  trichloride,  is  a 
colourless  liquid,  b.  p.  240 — 250°/ 100  mm. ;  on  treatment  with  dilute 
ammonia  solution  it  gives  a  white  solid,  which,  when  placed  in  contact 
with  potassium  hydroxide  solution,  dissolves  partly ;  the  solution 
on  acidifying  precipitates  phenylbenzylailicol,  m.  p.  104°,  after  repeated 
recrystaliisation.  D.  F.  T. 
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y-Bthylhexane.  Latham  Clarke  and  Emile  Raymond  Kiegel 
{J.  Amer  Chem.  Soc,  1912,  34,  674_679).-In  continuation  of  a 
study  of  the  paraffin  hydrocarbons  (this  vol.,  i,  150,  and  earlier 
abstracts),  the  synthesis  of  y-ethylhexane  has  been  effected 

y-Ethylhexan-y-ol,  CH2Me-CEt(OH)-CH2-CH2Me,  b.  p.  "l55— 159°/ 
756  mm.,  prepared  by  the  action  of  magnesium  propyl  iodide  on 
diethyl  ketone,  has  an  odour  resembling  that  of  musty  apples.  On 
treating  this  compound  with  iodine  and  amorphous  phosphorus, 
y-iodo-y-ethylhexane,  CH^Me-CEtl-CH^-CH^Me,  is  produced,  which  is 
owT-nm^^xx^^^^°^''l'J  potassium  hydroxide  into  y-ethyl-Z^^-hexene, 
CHMe.CEt.CH2.CH,Me,  b.  p.  119-6-120-57769  mm.,  a  liquid  with 
a  strong  odour.  When  the  latter  compound  is  passed  over  freshlv 
reduced  nickel  at  160— 180°  in  a  current  of  hydrogen  y-etlwlhexanP 

^?f,l-?f^^-T^-^?^^^'  ^-  P-  n8-8--1197766rm.rDtt7T7l; 
Up  1  d993,  is  obtained  as  a  colourless,  very  mobile,  almost  odourless 
liquid. 

A  second  method  was  devised  for  the  synthesis  of  the  hydrocarbon 
which  involved  the  preparation  of  ethyl  ethylpropylacetoacetate  and 
Its  hydrolysis  with  formation  of  y-ethylhexan-^-one,  the  reduction  of 
the  latter  into  y-ethylhexan-^-ol,  and  the  conversion  of  this  into  the 
corresponding  carbinyl  iodide.  The  iodide  on  treatment  with  alcoholic 
potassium  hydroxide  should  yield  y-ethyl-^-hexene,  which  vvould  then 
be  reduced  to  y-ethylhexane.  The  method  was  not  carried  out  com- 
pletely however,  owing  to  the  difficulty  of  obtaining  a  sufficient 
quantity  of  y-ethylhexan-^-one. 

y-Ethylhexan-p-one,  CHg-CO-CHEfCH^-CHgMe.b.  p.  157-5— 158-57 
7bl  mm.  IS  a  liquid  with  a  peppermint-like  odour,  and  on  reduction  is 
converted  ^'""^^rfhylhexan-P-ol,  CH3.CH(OH).CHEt.CH2-CH2Me, 
b.  p  167-5-168-57760  mm.,  which  has  an  odour  resembling  that  of 
musty  apples.  EG 

fi«n  ^««^7^''?^^''^-.  ^^''^^'^  ^^^^^^  ('^-  ^^«''-  ^f'^^'  Soc,  1912,  34, 
680-683).-In  earlier  papers  (this  vol.,  i,  150),  the  synthesis  of  two 
nonanes,  namely,  ^S-  and  ;Sc-dimethylheptanes,  has  been  described. 
An  account  is  now  given  of  the  synthesis  of  S-methyloctane. 
?^  Z,^!'\  T  I^  butyl  ketone  is  treated  with  magnesium  propyl  iodide, 
8-methyloctan-8-ol  and  8-methyleneoctane  are  produced  in  proper! 
LT'k  If  ""f.^J"  *^^  conditions  of  the  experiment.  A  method  is 
Zn^^t^^l^'V^^  methyleneoctane  can  be  obtained  in  a  yield  of 
about  80%  of  the  theoretical.     h-Methyloctan-h-ol 

b    n    178     io^o^^^^-^^,^-^^(^H).CH,.CH,.CH,Me, 
odi'r        r//;.'/'  ^  colourless,  oily  liquid,  with  a  sweet  aromatic 
b  p   U2     lto&^^^^  CH,Me.CH,.C(:CH,).CH,.CH,.CH,Me, 

passed    n;:;.f  ^  ^  :,'  ''  5  ^'^^^^  ^^^^  ^  ^■^^^^'  «^««^  ^^^^^  ^  ^^^^n 

Tdrotr^^^^    ^."'.^^'"^^^^^^^   ^*    160-^180- in   a  current    of 
nydrogen,  it  is  converted  into  l-metlmjloctane, 

CH2Me-CH2-CHMe-CH2.CH2.CH,Me, 
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b.   p.    141-7— 141-9°/771    mm.,  V>\1  0'7320,   n^  1-4027,   which    is   a 
oolourlesH,  almost  odourless,  very  mobile  liquid.  E.  G. 

Preparation  of  Isoprene.  Carl  Harries  (D.R.-P.  243075  and 
243076).— Isoprene  having  a  refractive  index  of  52°15' — 52°50'  and 
suitable  for  the  preparation  of  caoutchouc  is  produced  when  the 
dihalogen  or  halogen-hydrin  derivatives  of  wopentane  are  slowly 
dropped  on  to  soda-lime  (or  other  basic  oxides)  at  a  temperature  of 
about  600°.  The  following  substances  may  be  employed  for  this 
reaction  :  amylene  dichloride,  OMegCl'CHMeCl,  or  the  corresponding 
dibromide ;  amylene  chlorohydrin,  OH'CMe^'CHMeCl ;  the  bromo- 
hydrin  or  other  allied  crude  substances  obtainable  from  amylene, 
CMeglCHMe,  by  halogenation.  The  yield  of  isoprene  from  the  bromides 
is  50—60%,  that  from  the  chlorides  30—40%  of  the  theory. 

The  second  patent  states  that  a8-dibromo-^- methyl  butane, 
CH^Br-CHMe-CHg-CHgBr, 
and  dichloroisopentane,  CH2Cl*CMeCl*CH2Me,  can  also  be  employed 
in  the  above  reaction,  that  their  vapour  can  be  drawn  over  the  strongly 
heated  oxide,  and  that  this  may  be  replaced  by  a  carbonate  or  other 
halogen  eliminating  agent.  F.  M.  G.  M. 

The  Function  of  the  Sulphhydryl  Group  in  the  Decom- 
position of  Iodoform  in  the  Animal  Organism.  Torsten 
Thunberg  {JSkand.  Arch.  Physiol.^  191 1, 26,  343 — 346). — When  cysteine 
hydrochloride  or  thiolactic  acid  is  heated  at  37°  with  a  suspension 
of  iodoform  in  gum  arabic  solution,  iodine  is  liberated  and  may  be 
detected  after  a  few  hours.  The  action  is  attributed  to  the  sulph- 
hydryl (SH)  group,  and  attention  is  drawn  to  the  probability  that  this 
group  takes  part  in  the  decomposition  of  iodoform  in  the  animal 
body. 

A  new  reaction  for  cysteine  is  given,  namely,  a  red  coloration 
with  nitrous  acid.  This  reaction  is  not  specific  for  cysteine,  but  is  also 
given  by  thiolactic  acid  and  by  other  t bio- compounds.  W.  J.  Y. 

Catalytic  Dehydration  of  Alcohols.  Jean  B.  Senderens  {Ann. 
Chim.  Phi/8.,  1912,  [viii],  26,  449 — 529).— In  this  paper  the  author 
considers  in  detail  the  dehydration  of  alcohols  by  metals  and  non- 
metals,  oxides,  and  salts  and  the  products  formed  in  these  reactions,  and 
discusses  the  influence  of  temperature  and  the  mode  of  action  of  the 
catalytic  agents.  The  data  utilised  have  been  given  in  great  part 
already  in  the  following  papers:  Abstr.,  1907,  i,  577;  1907,  ii,  248; 
1908,  i,  494,  495;  1908,  ii,  166;  1909,  i,  127,  286,  and  1910,  i,  649, 
but  a  number  of  new  observations  are  also  recorded,  as  well  as  results 
obtained  by  other  chemists. 

In  their  activity  towards  ethyl  alcohol,  the  catalytic  agents  are 
divided  into  two  groups,  *'  good "  and  "  medium."  The  former 
decompose  ethyl  alcohol  at  250 — 270°,  and  at  340°  furnish  from 
60  to  90  c.c.  of  ethylene  per  minute.  Examples  of  these  are  aluminium 
silicate,  •*  modelling  clay,"  anhydrous  aluminium  sulphate,  and  alumina. 
The  second  group  begins  to  decompose  alcohol  at  320°,  and  at  340°  yields 
from  2   to  9  c.c.   of    ethylene   per  minute.      Examples  of  these  are 
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dicak'ium  aud  tricalcium  phosphates,  dimagnesium  and  aluminium 
phosphates.  Intermediate  between  the  two  groups  are  precipitated  silica 
and  magnesium  pyrophosphate.  T.  A.  H. 

Preparation  of  Alkyl  Esters  of  Metaphosphoric  Acid. 
Kurt  Langheld(D.R.-P.  242613). — Ethyl  melaphosphate,  POg'OEt,  can 
be  readily  prepared  by  boiling  together  equal  parts  of  phosphoric  oxide 
and  ether  (which  has  been  dried  over  sodium)  during  three  days ;  a 
clear  syrup  is  formed  which  is  separated,  dissolved  in  chloroform,  and 
precipitated  therefrom  with  ether ;  this  ester  is  readily  hydrolysed 
by  cold   alkali   hydroxides,  and  is  of  therapeutic  value. 

F.  M.  G.  M. 
• 

The  Constituents  of  Ozone.  Carl  D.  Harries  (Ber.,  1912,  45, 
936 — 944). — The  presence  of  oxozone  (O^)  in  ordinary  ozone  (compare 
this  vol.,  ii,  343)  is  confirmed  by  a  comparison  of  the  effect  pro- 
duced on  ethylenic  substances  by  ordinary  ozone  and  ozone  previously 
washed  with  concentrated  sulphuric  acid  and  sodium  hydroxide 
solution.  It  also  provides  an  explanation  of  the  frequently  dis- 
cordant descriptions  of  the  ozonides  obtained  by  various  investigators. 

The  ozone  used  was,  when  first  formed,  of  11 — 14%  strength,  but 
treatment  with  sulphuric  acid  and  sodium  hydroxide  reduced  this,  so 
that  the  "  washed"  ozone  varied  from  48  to  9*3%. 

5-Butylene  with  *' washed"  ozone  gave  the  normal  ozonide^ 

CHMe-CHMe 

a  mobile  oil  distillable  in  a  vacuum,  together  with  a  syrupy  dimeric 
product,  (C^HgOg).,,  which  was  not  distillable.  "  Unwashed"  ozone 
gave  a  mixture  of  the  above  ozonide  with  a  liquid  oxozonide, 

CHMe-CHMe 

^0/        • 

and  a  viscous  dimeric  oxozonide,  (C^HgO^)^. 

[With  Richard  Seitz,] — '*  Washed  "  ozone  forms  with  ethylenic  sub- 
stances normal  ozonides  instead  of  oxozonides  or  mixtures  of  the  latter 
with  ozonides  ;  for  example,  c</c/ohexene  in  hexane  solution  (compare 
Harries  and  Neresheimer,  Abstr.,  1906,  i,  833)  gives  a  white  ozonide 
(m.  p.  60  —  65°),  which  is  probably  {G^^^fi^)^,  together  with  the 
normal  monomeric  cycldh^XQue  ozonide,  which  is  a  pungent  oil  (b.  p. 
59— 6O712  mm.). 

Pinene  (compare  Harries  and  Neresheimer,  Abstr.,  1908,  i,  194) 
similarly  gives  a  solid  ozonide,  probably  (CioHjg03)2,  together  with  an 
oily  ozonide,  probably  the  monomeric  CjoHjgO^. 

Terpineol  gives  only  a  white  solid  ozonide,  6^q^^>j{0}1)0^. 

Citronellol  (compare  Harries  and  Himmelmann,  Abstr.,  1908,  i,  662) 
gives  a  viscous  ozonide,  CjoHjc)(OH)*03 ;  the  ozonides  previously 
obtained  from  terpineol  and  citronellol  (CjoHigOg  and  Q^qR^qO^  1 
respectively)  must  have  been  formed  with  an  accompanying  loss  of  a 
molecule  of  water. 

Cholesterol  (compare  Doree  and  Gardner,  Trans.,  1908,  93,  1328; 
Diels,  Abstr.,   1908,  i,   728;  Molinari  and  Fenaroli,  Abstr.,  1908,  i, 

/  /2 
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882)  whether  in  carbon  tetrachloride  or  hexane  solution  gave  a  micro- 
crystalline  ozonide,  C^'j'H.^^iO'BLyO^. 

[With  Fritz  Hagedor.] — When  caoutchouc  is  treated  with 
**  washed "  ozone,  the  product  is  the  earlier  described  syrupy  uni- 
molecular  diozonide,  CjoH^^Og  ;  but  with  the  unwashed  14%  ozone, 
the  chief  product,  although  somewhat  resembling  the  last,  is  less 
viscous  and  more  easily  soluble,  and  its  analysis  indicates  the  formula 
CjoHjgOg,  namely,  a  dioxozonide.  The  dioxozonide  on  treatment  with 
water  yields  more  Isevulic  acid  than  aldehyde,  the  reverse  being  the 
case  with  the  diozonide  (compare  Abstr.,  1904,  i,  757  ]  1905,  i,  364). 

D.  F.  T. 

Preparation  of  Formic  Acid  from  Alkali  Formates. 
Chemische  Fabrik  GrUnau  Landshoff  &  Mayer,  Emil  Franke 
AND  Walter  Kirchner  (D.R.-P.  243225). — When  the  Solvay  process 
is  applied  to  commercial  sodium  formate,  the  following  reaction  takes 
place  :  HC02Na  +  HgO  +  NHg  +  COg  =  NaHCOg  +  HOOg-NH^. 

The  ammonium  formate  is  readily  separated  from  traces  of  hydrogen 
sodium  carbonate  by  evaporation  or  sublimation,  and  on  decomposition 
furnishes  formic  acid  in  a  pure  condition.  F.  M.  G.  M. 

Preparation  of  Solutions  of  Aluminium  and  Chromium 
Formates.  Albert  Wolff  (D.R-P.  244320). — When  dry  sodium 
formate  is  added  to  moderately  concentrated  solutions  of  chromium 
(about  30%  CrgOg)  or  aluminium  sulphate?,  double  decomposition 
occurs,  and  the  sodium  sulphate  is  quantitatively  precipitated  from  the 
solution,  which  can  be  concentrated  in  a  vacuum  at  temperatures  not 
exceeding  40°,  and  to  a  density  of  41°  B6  in  the  case  of  chromium  or 
to  32°  Be  when  aluminium  is  employed.  F.  M.  G.  M. 

Action  of  Acetic  Anhydride  on  Nitrates.  Ernst  Spath 
{Monatsh,  1912,  33,  235—251). — Metallic  nitrates  with  water  of 
crystallisation  interact  readily,  either  in  the  cold  or  on  warming,  with 
acetic  anhydride,  forming  the  corresponding  anhydrous  acetates 
(compare  Vanino,  Abstr.,  1911,  ii,  898).  The  reaction  is  accelerated 
catalytically  by  acids,  and  also  apparently  by  water,  as  the  same 
nitrates  in  the  anhydrous  state  do  not  react  so  readily.  Nitrates 
which  do  not  form  hydrates  at  the  ordinary  temperature  do  not 
react  in  the  same  way  with  acetic  anhydride ;  the  reaction  appears 
to  depend  on  the  unsaturated  character  of  the  hydrated  nitrates. 

Anhydrous  magnesium,  cadmium,  ferric,  cobalt,  manganic,  cupric, 
and  chromic  acetates  have  been  prepared  for  the  first  time. 

Cupric  acetate  is  blue,  cuprous  acetate  colourless.  Cadmium  acetate 
forms  colourless,  slender  plates,  m.  p.  254 — 256°.  Anhydrous 
magnesium  acetate  is  a  colourless  salt,  m.  p.  323°.  Cerium  acetate  has 
m.  p.  308°.  Manganic  acetate  forms  a  brown,  crystalline  crust. 
FffiTtc  acetate  crystallises  in  lustrous  plates  of  a  sealing-wax  red 
colour,  and  decomposes  when  heated.  Cobalt  acetate  forms  red  crystals 
which  sublime  at  260 — 300°/15  mm.  in  a  current  of  hydrogen.  Nickel 
acetate  has  a  whitish -green  colour.  Chromic  acetate  forms  a  green, 
crystalline  powder. 
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Only  small  proportions  of  acefcate  were  obtained  by  this  method  in 
the  case  of  sodium,  potassium,  strontium,  barium,  thallium,  lead,  and 
silver  nitrates.  E.  F.  A. 

Hydrolysis  of  Pats  by  Sulphuric  Acid.  Adolf  Grun  and 
OcTAViAN  CoRELLi  (Zeitsch.  ctngew.  GJiein.^  1912,  25,  665 — 670,  947). — 
Apart  from  Reimer  and  Will's  observation  that  old  Turkey-red  oil 
contains  dierucin,  it  has  not  been  observed  previously  that  the  hydro- 
lysis of  the  triglycerides  takes  place  through  the  a^-diglycerides.  The 
authors  find  that  both  tripalmitin  and  tristearin  are  hydro lysed  by 
sulphuric  acid  with  the  production  of  the  corresponding  diglycerides 
and  the  free  acids ;  probably  the  sulphuricfacid  ester  of  the  diglyceride 
is  first  formed  in  each  case,  but  this  could  not  be  isolated. 

aP'Distearin  sulphate  was  obtained  as  a  soft,  microcrystalline  mass 
by  treating  a^-distearin  in  ether  with  chlorosulphuric  acid,  special  pre- 
cautions being  taken  to  avoid  contact  with  water  or  rise  in  temperature. 
The  brucine  salt,  obtained  by  adding  brucine  dissolved  in  dry  alcohol 
to  the  acid  ester,  forms  yellow  needles,  m.  p.  204°,  [a]n  -  20*49°  in 
chloroform.  T.  A.  H. 

Electrolysis  of  the  Sodium  Salts  of  Organic  Acids.  V, 
Julius  Petersen  (Oversigt  K.  Danske  Vidensh  Selsk.  Forh.^  1912, 
No.  1,  25—47.  Compare  Abstr.,  1900,  ii,  522).~In  the  electrolysis  of 
sodium  acrylate  in  acid  solution,  the  reactions  represented  by  the 
following  equations  take  place  : 

(1)2CH2:CH-C02H  =  2CH2:CH-C02-  +  H2. 

(2)  2CH2:CH-C02-  4-  H2O  =  2CH2:CH-C02H  +  O. 

(3)  2CH2:CH-C02-  =  CH2:CH-C02H  +  CH:CH  +  CO2. 

(1)  and  (2)  are  the  chief  reactions,  (3)  being  only  subsidiary.  The 
formation  of  acetylene  was  observed  whether  the  solution  was  acid, 
neutral,  or  alkaline.  Carbon  monoxide  was  also  formed  in  small 
quantity,  according  to  the  equation:  2C2H2  +  302  =  4CO  + 2H2O. 
Experiments  on  a  larger  scale  to  test  whether  the  reaction : 
2CH2:CH-C02-=CH2:CH-CH:CH2-f2C02  takes  place,  which  reaction 
would  be  similar  to  that  occurring  in  the  electrolysis  of  salts  of  fatty 
acids,  indicated  that  not  divinyl,  but  a  little  ethylene  was  produced. 
This  ethylene  may  have  been  formed  by  the  reduction  of  acetylene,  or 
from  propionic  acid  formed  by  reduction  of  some  of  the  acrylic  acid. 
A  little  acetaldehyde  was  also  formed,  probably  by  the  hydration  of 
acetylene. 

The  reactions  taking  place  on  the  electrolysis  of  solutions  of 
potassium  crotonate  are  similar  to  (1),  (2),  and  (3)  given  above,  the 
hydrocarbon  produced  being  allylene.  Some  acetone  is  also  formed  by 
the  addition  of  water  to  the  allylene,  and  the  solution  contains  an 
aldehyde,  probably  propaldehyde. 

The  chief  reaction  occurring  in  the  electrolysis  of  solutions  of 
potassium  undecenoate  is  the  formation  of  thediolefine,  C^qHiq^CjoHjc), 
according  to  the  equation:  2G^^YL^^-Q00' =  Q^qM^^'Q^qB.^^  +  'IQ6^, 
This  reaction  is  thus  analogous  to  that  occurring  in  the  electrolysis  of 
salts  of  the  fatty  acids.  The  acetylene  hydrocarbon,  CigHig,  is  also 
formed  according  to  reaction  (3),  and  this,  by  the  addition  of  water, 
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gives  rise  to  a  mixture  of  the  primary  and  secondary  unsaturated 
alcohols,  CjoHjfl'OH.  The  amount  of  oxygen  evolved  during  the 
electrolysis  is  vanishingly  small. 

The  electrolysis  of  solutions  of  potassium  oleate  gave  results  similar 
to  those  obtained  with  potassium  undecenoate,  the  chief  product  being 
the  diolefine,  Cj7Hg3*Cj.7H83.  The  accompanying  products  were  the 
acetylene  hydrocarbon,  Cj^Hg^,  and  a  mixture  of  the  unsaturated 
alcohols,  CiyHgj-OH.  T.  S.  P. 

Acyclic  Aldehydes.  Succinic  Semi-aldehyde  [^-Aldehydo- 
propionic  Acid].  E.  CARRii:RE  (Compt.  rend.,  1912,  154, 
1173— 1175).— Harries  and  Alefeld  (Abstr.,  1909,  i,  132,  133)  prepared 
^-aldehydopropionic  acid  by  decomposing  allylacetic  acid  ozonide  with 
water,  but  according  to  the  present  author  the  product  was  not  pure. 
The  substance  is  best  prepared  by  hydrolysing  ethyl  monoformylsuc- 
cinate  with  oxalic  acid  in  aqueous  solution.  As  thus  obtained,  it  is 
a  liquid,  b.  p.  142 — 153°/15  mm.,  which  changes  spontaneously  into  a 
polymeride,  m.  p.  167°;  molecular  weight  determinations  show  that 
this  substance  is  termolecular  and  not  bimolecular,  as  stated  by 
Harries  and  Alefeld.  On  distillation  in  a  vacuum,  the  solid  furnishes 
/3-aldehyaopropionic  acid,  whilst  the  residue  is  a  compound,  m.  p.  146°, 
resulting  from  the  elimination  of  IHgO  from  two  molecules  of  the 
aldehyde. 

Unimolecular  ^-aldehydopropionic  acid  gives  a  semicarbazone,  m.  p. 
194 — 195°  (decomp.),  a  p-nitrophenylhydrazone,  m.  p.  180 — 181°,  an 
oxinie,  m.  p.  102 — 103,  and  a  compound  with  pyruvic  acid  and  ^-naphthyl- 
amine,  m.  p.  above  250°.  The  foregoing  boiling  and  melting  points 
are  considerably  higher  than  those  given  by  Harries  and  Alefeld. 

The  possibility  of  the  aldehyde  having  a  lactonic  structure  appears 
to  be  excluded  by  the  fact  that  on  esterification  with  ethyl  alcohol  it 
yields  an  ester j  b.  p.  84°/12  mm.,  and  an  acetal^  b.  p.  105°/ 12  mm.  The 
ester  alone  is  obtained  on  esterifying  the  polymeride ;  it  forms  a 
crystalline  semicarbazone,  a  ^-nitropfienijlhydrazone,  and  an  oxime,  b.  p. 
139°/14  mm.  Hydrazine  hydrate  gives  a  compound,  m.  p.  37°,  b.  p. 
U5°/19  mm.  W.  O.  W. 

Synthesis  by  means  of  Mixed  Organo-metallic  Zinc  Deriv- 
atives. Aldehydes.  Edmond  E.  Blaise  {Compt.  rend.,  1912,  164, 
1086—1088.  Compare  Abstr.,  1911,  i,  175,  260).— Hydrolysis  of  the 
cyc^oacetals  described  in  a  previous  communication  (this  vol.,  i,  236) 
leads  to  the  formation  of  aldehydes  in  accordance  with  the   equation 

CHR<^^^^^^HMe  -f  H2O  =  CH3-CH(OH)-C02H  +  R-CHO.     Tne 

yields  are  moderately  good. 

a- FwrnoxT/propionic  acid  crystallises  in  needles,  m.  p.  78°,  b.  p. 
120 — 121°/ 13  mm.;  the  chloride,  b.  p.  5 9°/ 10  mm.,  gives  an  anilide, 
m.  p.  82°,  and  on  treatment  with  zinc  n-propyl  iodide  yields  the  normal 
cyc\oacetal  of  lactic  acid,  b.  p.  82°/l7  mm.,  together  with  the  cjcioacetal, 

CHMe<l^Q_^CHMe,  the  latter  arising  by  elimination  of  3C0  and 

2 HO  from  2  mols.  of  the  acid  chloride. 

Formoxy'xBobutyric   acid   occurs    in    needles,    m.    p.    64 — 66°,    b.    p. 
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125 — 126715  mm. ;  the  chloride  has  b.  p.  53'5 — 54714  mm.,  and  the 
anilide,  m.  p.  100 — 101°.  Treatment  of  the  acid  chloride  with  zinc 
^i-propyl  iodide  gives  the  corresponding  cycloace^a^,  b.  p.  84 — 857 
20  mm.  On  boiliDg  with  aqueous  oxalic  acid  an  80%  yield  of 
butaldehyde  is  obtained.  W,  0.  W. 

cis-fmws-Camphoramide,  Chlorocyanocamphoric  Acid,  and 
Camphoronitrile.  Julius  Bredt  {Ber.,  1912,  45,  1419 — 1429). — 
[With  S.  LiNCK  and  M.  de  Souza.] — The  camphoramide,  obtained  by 
Winzer  from  ethyl  camphorylmalonate  and  ammonia  (Abstr.,  1890, 
1150),  is  the  cis-compound,  since  it  yields  cis-camphoric  acid  by  treat- 
ment with  nitrous  acid. 

By  the  action  of  saturated  aqueous  ammonia  at  0°  on  cis-camphoryl 
chloride,  the  authors  have  obtained  sec-cyanocamphoric  acid  (the 
formation   of    which   indicates   that   cis-camphoryl   chloride    has    the 

asymmetric  constitution,  C8Hj4<^_p^2^0)  and  a  substance^ 

C,„H,,0,N„H,0, 
m.  p.  132°  (decomp.)  (160°  when  anhydrous),  which  is  shown  to  be 
ci?,-X>x:3in?>-camphoramide  by  its  conversion  into  cis-iraiis-camphoric  acid 
by  nitrous  acid.  By  treatment  with  bromine  and  potassium  hydroxide 
it  yields  a  substance^  m.  p.  158 — 159°,  which  contains  bromine,  whereas 
Winzer's  amide  yields  a  carbamide  under  these  conditions  (Errera, 
Abstr.,  1905,  i,  383).  Both  camphoramides  yield  camphorimide  when 
boiled  with  alcoholic  potassium  hydroxide.  When  ciViraws-camphoryl 
chloride  is  treated  with  saturated  aqueous  ammonia  at  0°,  a  cyano- 
camphoric  acid  is  not  formed,  the  hydrated  .  cis-^rans-camphoramide 
alone  being  produced. 

[With  Aug.  Aman,] — Chlorocamphoryl  chloride  reacts  with  11*6% 
aqueous  ammonia  at  0°  to  form  chloro-sec-cyanocamphoric  acid, 

m.  p.  above  250°  (decomp.),  large,  flat  prisms,  which  is  converted  into 
camphanonitrile  by  warm  aqueous  sodium  carbonate. 
[With  M.  DE  Souza.] — ^ec-Cyanocamphoramide, 

CH,.CH(CN) y 

CH2-CMe(CO-]SrH2)  2» 

m.  p.  130°,  long  needles,  obtained  by  heating  sec-cyanocamphoric  acid 
with  phosphorus  pentachloride  in  petroleum  (low  b.  p.),  removing  the 
solvent  and  the  phosphoryl  chloride  produced,  and  treating  the  residue 
with  saturated,  aqueous  ammonia  at  0°,  is   converted  into  camphoro- 

nitrihi  CgHj^-s^p^,  m.  p.  160°,  by  heating  with  phosphorus  penta- 
chloride on  the  water-bath.  0.  S. 

Existence  of  Liquid  Racemates.  J.  Groh  {Ber.^  1912,  45, 
1441 — 1447). — The  problem  whether  fused  methyl  racemate  exists  as 
such  or  as  a  mixture  of  the  tartrates  has  been  attacked  by  measuring 
the  velocity  of  crystallisation,  the  temperature-coeilicient  of  the 
molecular  surface-energy,  the  molecular  heat  of  vaporisation,  and  by 
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Nernst's  partition  method.  The  last  method  proves  unsuitable  with 
the  substance  in  question ;  the  other  methods  prove,  although  not 
conclusively,  that  methyl  racemate  exists  in  the  liquid  state  as  a 
mixture  of  the  tartrates.  C.  S. 

Preparation  of  Glutaric  Acid  by  Knoevenagel's  Method. 
Henki  Gault  {Bull.  Soc.  chim.,  1912,  [iv],  11,  380— 382).— The 
improvement  suggested  consists  in  using  4  mols.  of  ethyl  malonate  to 
2  mols.  of  formaldehyde  in  place  of  2  mols.  of  the  ester  as  used  by 
Knoevenagel  (Abstr.,  1894,  i,  570).  The  mixture  is  cooled  in  melting 
ice,  1  to  15  grams  of  piperidine  or  diethylamine  added,  and  the 
whole  set  aside  during  eighteen  to  twenty-four  hours  with  frequent 
agitation.  The  mixture  is  then  extracted  with  ether  and  the  residue, 
left  on  distilling  off  the  ether,  fractionally  distilled.  Under  these 
conditions  the  yield  of  ethyl  methylenedimalonate  is  81  to  82%  with 
small  amounts  of  ethyl  pentanehexacarboxylate,  and  no  ethyl 
methylenemalonate  (compare  Bottomley  and  Perkin,  Trans.,  1900,77, 
294).  Ethyl  methylenedimalonate  on  boiling  with  diluted  hydrochloric 
acid  gives  a  quantitative  yield  of  glutaric  acid.  T.  A.  H. 

Dibasic  Ketonic  Acids.  a-Ketoadipic  Acid.  Henri  Gault 
{Bull.  Soc.  chim.,  1912,  [iv],  11,  382—389.  Compare  Blaise  and 
Gault,  Abstr.,  1911,  i,  520,  664;  Gault,  this  vol.,  i,  237).— A  more 
detailed  account  of  work  already  published  (Abstr.,  1909,  i,  362). 
Ethyl  a-oxalylglutarate,  C02Et-CH2-CH2-CH(CO-C02Et)-C02Et, 
yields  k  phenylhydrazonej  m.  p.  114 — 115°,  and  a  semicarbazone,  m.  p. 
128°.  On  hydrolysis  by  boiling  diluted  hydrochloric  acid,  the  ester 
yields  a-ketoadipic  acid,  C02H-CO-[CH2]3-C02H,  m.  p.  126—127°, 
which  separates  anhydrous  from  ether  or  alcohol,  but  sometimes  as  an 
unstable  hydrate,  m.  p.  90 — 95°  (approx.)  from  water.  The  salts  are 
difficult  to  prepare.  The  phenylhydrazone,  m.  p.  141°,  forms  small, 
pale  yellow  crystals  from  dilute  alcohol ;  the  semicarbazone  has  m.  p. 
210 — 215°  (approx.),  and  is  sparingly  soluble;  the  oxime,  m.  p. 
151 — 152°,  has  been  obtained  already  by  Dieckmann  (Abstr.,  1900, 
i,  297).  The  ethyl  ester,  b.  p.  148°/9  mm.  or  157°/16  mm.,  is  a  colour- 
less liquid,  giving  a  phenylhydrazone,  m.  p.  77°,  crystallising  from 
dilute  alcohol  in  yellow  needles,  and  a  semicarbazone,  m.  p.  118°, 
forming  colourless  leaflets  from  warm  water.  Under  the  influence  of 
sodium  ethoxide,  ethyl  a-ketoadipate  undergoes  lactonisation,  forming 
.1,  u.  C02Ef[CH2]3-CO(C02Et)-0^,,^    ^ 

the  substance  cO2Et.icH2i2.CH— C0>^^  (^°"P"^^  ^^^'''•' 
1911,  i,  709).  T.  A.  H. 

Citrophosphate  Solutions.  Ugo  Pratolongo  {Atti  R.  Accad. 
Lincei,  1^12,  [v],  21,  i,  363 — 364). — A  reply  to  Quartaroli  (this  vol.,  i, 
238).  R.  Y.  S. 

Condensation  by  means  of  Ultraviolet  Light.  Richard 
Pribram  and  Adolf  Franke  {Monatsh.,  1912,  33,  415 — 439). — The 
authors  have  confirmed  their  previous  conclusion  (Abstr.,  1911,  i,  420) 
that   purified    formaldehyde    in   aqueous   solution  when    exposed    to 

•4 
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ultraviolet  light  yields  glycollaldehyde,  the  identity  of  which  was 
proved  by  reducing  it  to  ethylene  glycol  by  means  of  aluminium 
amalgam.  Control  experiments  showed  that  ethylene  glycol  is  not 
produced  in  this  manner  in  a  solution  of  formaldehyde  which  has  not 
been  exposed  to  ultraviolet  light.  In  addition  higher  condensation 
products  are  formed  together  with  formic  acid.  The  oxygen  necessary 
for  the  production  of  the  latter  compound  is  not  obtained  from  the 
water  present,  since  the  latter,  under  the  experimental  conditions 
chosen,  is  shown  to  suffer  no  decompositiom ;  neither  can  it  come  from 
the  air,  since  formic  acid  is  still  produced  when  air  is  completely 
excluded.  It  appears  probable  that  a  type  of  Cannizzaro  reaction 
occurs,  in  which  formaldehyde,  under  the  influence  of  ultraviolet  light, 
becomes  decomposed  into  formic  acid  and  methyl  alcohol.  The  presence 
of  the  latter  could  not  be  proved,  possibly  owing  to  its  reconversion 
into  formaldehyde  with  liberation  of  hydrogen,  which,  however,  is  only 
partly  evolved. 

The  condensation  of  formaldehyde  is  accompanied  by  slight  decom- 
position, whereby  carbon  dioxide,  carbon  monoxide,  hydrogen,  and 
methane  are  formed.  H.  W. 

The  Polymerisation  of  Certain  Aldehydes  of  the  Series 
CjiHgnO.  Adolf  Franke  and  Hermann  Wozelka  {Monatsh.,  1912, 
33,  349 — 362). — The  polymerisation  products  of  w-butaldehyde, 
heptaldehyde,  and  of  the  so-called  i-valeraldehyde  have  been  studied. 

When  cooled  dry  hydrogen  chloride  is  passed  into  ?i-butaldehyde 
cooled  to  -  20°  until  the  temperature  begins  to  rise,  the  aldehyde, 
after  some  time,  becomes  viscous  and  deposits  slender  needles  of  n-meta- 
butaldehyde,  which  can  be  separated  from  the  oily  n-parabutalde/iyde. 
The  latter,  on  distillation,  leaves  a  small  residue  of  aldehyde  resin,  and 
is  obtained  as  a  colourless  oil,  b.  p.  105 — 108°/12  mm.,  which  does  not 
solidify  at  -  20°.  When  distilled  under  ordinary  pressure,  it  yields 
the  unimolecular  aldehyde  and  aldehyde  resin.  Its  molecular  weight, 
determined  in  benzene  solution  and  also  by  the  Bleier-Kohn  method, 
corresponds  with  the  formula  (C4HgO)3.  When  treated  with  a  minute 
quantity  of  sulphuric  acid  and  distilled,  it  yields  the  unimolecular 
aldehyde,  together  with  a  small  quantity  of  an  oil,  b.  p.  166 — 176°, 
M.W.  117°  (compare  Gorrhan,  Abstr.,  1905,  i,  171,).  Depoly- 
merisation  is  more  readily  accomplished  by  the  use  of  a  trace  of 
hydrochloric  acid.  w-Metabutaldehyde  separates  from  ether  in  long 
needles,  m.  p.  173°.  It  is  stable  at  ordinary  temperatures  and  sub- 
limes at  150°.  Determination  of  its  molecular  weight  in  benzene 
solution  gives  values  intermediate  between  those  required  by  the 
formulae  (C4H80)3  and  (0^1180)4.  When  heated  at  20(>°,  it  forms  the 
unimolecular  aldehyde  and  its  condensation  products.  Depolymerisa- 
tion  occurs  more  readily  in  the  presence  of  a  trace  of  acid. 

Polymerisation  of  7*-butaldehyde  could  also  be  brought  about  by 
sulphuric  acid. 

Heptaldehyde,  when  similarly  treated,  gives  a  small  quantity  of 
crystals  of  metaheptaldehydef  and  an  oil  which,  on  distillation  under 
diminished  pressure,  yields  unchanged  heptaldehyde,  a  fraction  of 
indefinite  b.    p.,  paraheptcUdehydef  h.  p.  200 — 203°/12   mm.,  and  aide- 
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hyde  resin.  Paraheptaldehyde  is  a  colourless,  viscous  liquid,  which, 
when  cooled,  solidifies  to  a  fat-like  mass,  m.  p.  20°.  When  pre- 
served for  some  time  or  distilled,  it  yields  unimolecular  heptaldehyde 
and  its  condensation  products  as  well  as  aldehyde  resin.  The  mole- 
cular weight,  determined  in  benzene  solution,  agreed  with  the  formula 
CgjH^gO,.  Concentrated  hydrochloric  acid  caused  complete  depolymeri- 
sation  into  the  unimolecular  aldehyde.  Metaheptaldehyde  forms  long, 
silky  needles,  m.  p.  140°.  For  its  molecular  weight  in  benzene  solu- 
tion, values  were  found  intermediate  between  those  required  by  the 
formulae  (0711^40)3  and  (0.^11^40)4.     Depolymerisation  occurs  at  200°. 

i-Valeraldehyde,  a  mixture  of  i-propylacetaldehyde  and  active 
methylethylacetaldehyde, obtained  by  the  oxidation  of  commercial  active 
amyl  alcohol,  has  a  4- 3-60°  (Z=  100).  When  treated  as  above  with 
hydrogen  chloride,  polymerisation  occurs,  but  without  formation  of 
metavaleraldehyde.  The  oily  product  yields  mainly  paravaleraldehydcy 
b.  p.  122 — 124°/10  mm.,  and  aldehyde  resin.  The  former  is  a  colour- 
less oil,  which  solidifies  below  —  5°.  Its  molecular  weight,  determined 
in  benzene  solution,  corresponds  with  the  formula  CjgHgQOg.  Depoly- 
merisation is  readily  effected  by  concentrated  sulphuric  acid,  only  a 
small  quantity  of  resin  being  simultaneously  formed. 

Attempts  were  made  to  separate  the  two  aldehydes  by  taking 
advantage  of  a  possible  difference  in  their  velocities  of  polymerisation 
under  the  influence  of  hydrogen  chloride.  In  these  circumstances, 
i-valeraldehyde,  a^  -f3'60°,  yields  an  unpolymerised  aldehyde, 
ttp  +1*23°.  The  polymerised  portion  was,  however,  found  to  be 
inactive,  but  on  depolymerisation  by  means  of  a  trace  of  hydrochloric 
acid  gave  a  unimolecular  aldehyde,  a^  -i-l*78°,  which  became  inactive 
when  preserved  during  six  weeks  in  a  vacuum.  A  second  portion  of 
the  polymerised  aldehyde  was  similarly  preserved,  and,  after  distilla- 
tion, was  also  found  to  be  inactive.  Depolymerisation,  however, 
yielded  an  active  unimolecular  aldehyde,  a^  -0*66°.  This  activity 
disappeared  after  fourteen  days.  A  specimen  of  paravaleraldehyde 
was  preserved  during  eight  months,  at  the  end  of  which  it  had  become 
partly  de polymerised.  Both  polymerised  and  depolymerised  aldehyde 
are  inactive,  but  depolymerisation  of  the  former  by  means  of  concen- 
trated sulphuric  acid   gives  a  unimolecular  aldehyde,  au  -+-0*1°. 

H.  W. 

Preparation  of  Methyleneacetone  [A*-Buten-y-one]  and  its 
Derivatives.  Farbenfabhiken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P. 
2^2^12).— ^'^-Buten-y-one,  COMe-CHICHg,  a  colourless  liquid,  b.  p.  80° 
with  unpleasant  odour  and  of  therapeutic  value,  is  prepared  either  by 
distilling  ^-acetylacrylic  acid,  COMe-CHIGH-COgH,  at  80—120°,  or 
by  heating  it  with  water  under  pressure.  In  a  similar  manner 
p-nieihylacetylacrylic  acid,  COMe'CMelCH'COgH  (prepared  by 
elimination  of  hydrogen  bromide  from  bromomethyl-lsevulic  acid, 
CH3'CO*CBrMe*CH2'C02H),  on  distillation  furnishes  methylene-ethyl- 
methyl  ketone  [p-methyl-A'^-buten-y-one],  COMe'CMelCHg,  a  colourless 
oil,  with  similai-  properties  and  b.  p.  96°.  F.  M.  G.  M. 

Syntheses  Starting- from  Butyrone.  GAiiTAN  Amouroux  and 
Marcel     Murat     {CanipL     rend.,     1912,     164,     992— 994).— Pure 
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butyrone  has  b.  p.  144—1457760  mm.,  D^  0-8195,  Uj,  1-414.  Wheu 
treated  with  magnesium  isoamyl  bromide,  it  vields  dipropylisoamyl- 
carbinol,  b.  p.  114—116717  mm.,  D^  0-8548,  D^^  0-8388,  n^  1-443; 
when  the  carbinol  is  passed  over  alumina  at  300°,  the  unsaturated 
hydrocarbon,  Cj2H24,  b.  p.  190 — 1917760  mm.,  is  obtained.  The 
corresponding  saturated  hydrocarbon,  C-^^2^oQy  obtained  by  the  catalytic 
method  has  b.  p.  1897760  mm.,  Di*  0-7638. 

Butyrone  and  magnesium  isobutyl  chloride  react,  giving  a  20%  yield 
of  dipropylisobutylcarbinol,  b.  p.  112—114720  mm.,  D^  0-8577,  D^^ 
0-8445,  tzd  r439;  the  unsaturated  hydrocarbon,  C^jHgg,  has  b.  p. 
180—1837760  mm. 

Butyrone  and  magnesium  phenyl  bromide  yield  phenyldipropyl- 
carbinol,  b.  p.  134726  mm.,  0^0-9589,  D^^  0-9470,  Uj,  1*516;  the 
acetate  has  b.  p.  I6O719  mm.  (slight  decomp.).  Fhenylpropylbutylene 
has  b.  p.  228776O  mm.,  and  yields  a  nitrosochloride,  m.  p.  112°  (decomp.). 

Benzyldi  propylcarbinol,  b.  p.  161 — 163°/30  mm.,  D^  0-9506, 
n^  1*513,  forms  an  unsaturated  hydrocarbon,  Cj^H^q,  b.  p. 
246— 248°/760  mm.,  D^^  0*902  {nitrosochloride,  m.  p.  115°);  hydro- 
genation  in  presence  of  nickel  gives  S-benzylheptane,  b.  p. 
241 — 243°/756  mm.,  D^^  0*854.  Magnesium  c2/c?ohexyl  chloride  and 
butyrone  furnish  cy clohexyldipropylcarbinol,  b.*p.  128 — 130°/11  mm., 
DO  0-9157,  D^9  0-9025,  n^  1*469.  The  unsaturated  hydrocarbon, 
C13H25,  b.  p.  226— 228°/755  mm.,  D^i  08441,  gives  a  nitrosochloride, 
m.  p.  110°  (decomp.),  and  on  hydrogenation  yields  B-cjc\ohexylheptane, 
b.  p.  2287760  mm.  W.  O.  W. 

Reduction  of  /8-Diketones.  Edouard  Bauer  (Gompt.  rend., 
1912,  164,  l(i92 — 1094). — Acetylacetone  (60  grams)  may  be  reduced 
to  /J8-dihydroxypentane  by  treatment  with  absolute  alcohol  (450 
grams)  and  sodium  (100  grams)  until  the  latter  is  dissolved.  Under 
these  conditions  benzoylacetone  gives  the  aldol,  OH'CMeg'CHgAc, 
together  with  y-hydroxy-a-phenylbutane  and  the  corresponding  glycol. 
Dibenzoylmethane  likewise  yields  a-hydroxy-j8y-di  phenyl  propane  and 
&  product,  b.  p.  199— 202°/13  mm.,  containing  C  84-4,  H  7*27%. 

w.  o.  w. 

Compounds  of  Carbohydrate  Derivatives  -with  Magnesium 
Methyl  Iodide  Emil  Fischer  and  Kurt  Hess  {Ber.,  1912,  45, 
912 — 915). — Acetobromoglucose  reacts  with  magnesium  methyl  iodide, 
forming  a  colourless,  amorphous  insoluble  additive  product, 

C)i4HiABr,2MgCH3l. 
Water  decomposes  it  with  the  formation  of  acetobromoglucose ; 
alcohols,  for  example,  methyl  alcohol,  give  rises  to  methyl  glucoside. 
Penta-acetylglucose,  tetra-acetylglucose,  and  tetra-acetyl  methyl- 
glucoside  also  form  similar  additive  products  with  two  molecules  of 
magnesium  methyl  iodide.  E.  F.  A. 

Esters  and  Amides  of  Phosphoric  Acid.  III.  Dihydroxy- 
acetone-and  Lsevulose-phosphoric  Acids.  Kurt  Langheld  (Ber., 
1912,  46,  1125 — 1127). — Dihydroxyacetone  dissolved  in  water  was 
evaporated  in  a  vacuum  to  a  syrup  and  treated  with  ethyl  metaphosphate 
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(less  than  1  mol.).  On  cooling,  the  mixture  solidified  to  a  white  mass, 
which  was  treated  with  chloroform  to  remove  unchanged  ester,  and  the 
residue  dissolved  in  water  and  neutralised  with  barium  hydroxide. 
After  filtering  off  any  barium  phosphate,  alcohol  was  added,  and  the 
barium  dihydroxyacetone-phosphate  separated  as  a  white,  amorphous 
compound,  [CgHgOgPBa,  which  became  crystalline  after  a  time.  The 
salt  reduced  Fehling's  solution  and  silver  nitrate,  and  gave  with 
phenylhydrazine  an  osazone  containing  phosphorus  and  melting  at  143^. 

Barium  laevu^ose-phosphate,  CgHjjOgPBajHgO,  was  obtained  from 
Isevulose  in  a  similar  manner.  It  vvas  a  crystalline  compound,  reduced 
Fehling's  solution  on  warming,  and  yielded  a  phenylosazoney 
CjgHggOyN^P,  melting  at  158°  These  salts  appear  to  be  different  from 
those  obtained  by  Neuberg  (Abstr.,  1910,  i,  610),  in  that  the  salts  are 
crystalline  and  form  osazones.  Barium  salts  corresponding  with 
diphosphoric  esters  of  dihydroxyacetone  and  Ifevulose  were  obtained 
when  excess  of  ethyl  metaphosphate  was  employed. 

Analysis  of  the  Isevulose  compound  agreed  with  the  composition 
C,H,„0.2P2Baj,H50.  W.  J.  Y. 

Crystallographic  Notes  on  Inosite,  Potassium  Nitrate,  and 
Carbamide  Nitrate.  Thomas  Vipond  Barker  {Min.  Mag.,  1912,  16, 
207 — 216). — New  crystal-forms  are  noted  on  inosite,  and  a  new 
orientation  of  the  crystals  is  suggested.  The  rhombohedral  modifica- 
tion of  potassium  nitrate  fails  to  give  a  parallel  growth  on  calcite. 

Carbamide  nitrate  has  the  ratios  a  :  5  :c  =  0*9965  :  1  :  0*9142  ; 
/8  =  75°2^'.  Crystals  of  the  salt  immersed  in  a  saturated  solution 
show  marked  differences  in  relief  under  the  microscope,  since  the 
refractive  index  a  is  approximately  the  same  as  that  of  the  liquid, 
whilst  y  is  considerably  higher.  L.  J.  S. 

Cellulose.  III.  Xyloidins.  H.  Jentgen  {Zeitsch.  angew.  Chem.y 
1912,  25,  944 — 947). — It  is  proposed  to  classify  under  the  group 
name  "xyloidins/'  all  substances  formed  by  dissolving  cellulose  in 
nitric  acid  which  are  precipitated  as  amorphous  masses  from  these 
solutions  by  water. 

An  account  is  given  of  a  number  of  experiments  dealing  with  the 
behaviour  of  different  forms  of  cellulose  (cotton  wool,  cotton  waste, 
etc.)  towards  nitric  acid  of  densities  varying  from  1*460  to  1*500. 

The  solution  which  first  results  from  the  action  of  nitric  acid  on 
cellulose  is  fairly  viscous,  but  within  twenty-four  hours  the  viscosity 
falls,  until  it  is  about  equal  to  that  of  water.  In  no  case  was  it  found 
possible  to  completely  dissolve  the  cellulose  in  nitric  acid  ;  a  few  fibres 
always  remained  undissolved. 

The  results  recorded  show  that  the  percentage  of  nitrogen  in  the 
product  increases  as  the  strength  of  the  nitric  acid  employed  in  its 
preparation  becomes  greater,  ranging  from  6*2%  to  11*0%.  Similarly, 
the  xyloidin  becomes  more  readily  soluble  as  the  strength  of  the  nitric 
acid  is  increased ;  thus,  the  nitrate  obtained  by  the  action  of  nitric 
acid  (D  1*465)  on  cellulose  is  not  affected  by  cold  glacial  acetic  acid, 
but  dissolves  in  the  hot  solvent,  separating  from  the  solution  again 
when  cold,  whilst  the  nitrate  resulting  from  the  action  of  nitric  acid 
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(D  1'470)  swells  up  when  brought  into  contact  with  cold  glacial  acetic 
acid,  dissolves  in  the  solvent  when  heated,  and  does  not  separate  from 
the  solution  when  cold.  The  products  of  the  action  of  nitric  acid  of 
higher  concentrations  are  readily  soluble  in  acetic  acid  and  acetic 
anhydride,  whilst  the  higher  nitrated  products  are  soluble  in  most 
solvents. 

The  xyloidins  decompose  at  196 — 197°,  and  burn  quite  quietly  when 
ignited;  they  contain  from  2*5  to  4"0%  of  hygroscopic  water,  and, 
unlike  collodion  wool,  become  yellow  to  greenish-yellow  when  treated 
with  potassium  iodide.  The  xyloidins  also  differ  from  gun-cotton  and 
collodion  wool,  in  that  they  are  much  more  readily  attacked  by  hydro- 
chloric acid,  being  converted  in  a  few  hours  into  acid-celluloses. 

W.  H.  G. 

Mirror  Image  Isomerisiu  with  Chromium  Compounds. 
II.  Alfred  Werner  (Ber.,  1912,  45,  865—869.  Compare  Abstr., 
1911,  i,  951). — The  author  has  succeeded  in  resolving  triethylene- 
diaminechromium  salts  into  their  optically  active  isomerides.  Resolu- 
tion by  means  of  the  tartrates,  chloride  and  bromide  tartrates,  bromo- 
camphorsulphonates,  or  camphorsulphonates  was  not  successful,  since 
the  aqueous  solutions  of  the  salts  are  so  sensitive  that  they  undergo 
change  even  on  evaporation  ;  as  a  rule,  the  yellow  colour  changes  to 
violet,  and  triethylenediamine  salts  can  no  longer  be  obtained  from 
the  solution. 

The  salts  formed  with  nitrocamphor,  and  which  the  author  designates 
as  camphornitronates,  were  found  to  resolve  readily  into  their  optical 
isomerides,  d!-triethylenediaminechroraium  c^-camphornitronate  being 
very  sparingly  soluble  in  water,  whilst  the  corresponding  cZMsomeride 
is  readily  soluble.  No  partial  racemate  is  formed  between  the 
isomerides. 

The  resolution  is  carried  out  as  follows  :  To  a  solution  of  6  grams  of 
triethylenediaminechromium  chloride,  [Cr  engjClg.SIHgO,  in  20  c.c.  of 
water  is  added  a  solution  of  6  grams  of  sodium  d!-camphornitronate  in 
15  c.c.  of  water.  The  sparingly  soluble  d-triethylenediaminechromium 
d-camphornitronate  immediately  separates  as  a  light  yellow,  powdery 
precipitate.  After  collecting  the  precipitate,  further  addition  of 
sodium  camphornitronate  to  the  mother  liquor  produces,  after  two 
hours,  another  crop  of  small,  yellow  crystals.  The  mother  liquor 
then  contains  the  ^triethylenediaminechromium  c?-camphorsulphonate. 

d- Triethylenediaminechromium  iodide,  [Or  en3]l3,H2C^)  is  obtained  by 
triturating  a  thin  aqueous  paste  of  the  rf-camphornitronate  with 
sufficient  solid  sodium  iodide  to  cause  it  to  set  to  a  dark  yellow 
mass.  After  washing  this  mass  with  a  little  water,  alcohol  and  ether, 
it  can  be  purified  by  re-precipitation  from  a  concentrated  aqueous 
solution  of  sodium  iodide.  It  forms  golden-yellow,  flat,  glistening 
crystals,  and  has  [a]^  +  60°,  [MJ^  4-  378-67°.     The  Uodide, 

[Or  en3]l3,H20, 
2S  obtained  from  the  mother  liquor  from  the  cZc?-camphornitronate  as 
follows :  The  addition  of   5    grams  of   sodium  iodide  to  the  mother 
liquor  gives  a  precipitate  of  an  inactive  iodide  ;  after  collecting  this, 
the  further  addition  of  8  grams  of  sodium  iodide  precipitates  the  active 
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^iodide,  which  resembles  the  <f-isomeride  in  appearance ;  [ajo  -  60°, 
[M]n  -378-67°. 

The  di-thiocyanate,  [Cr  en3](SCN)3,H20,  was  obtained  from  a  concen- 
trated solution  of  the  cZ-iodide  by  precipitation  with  solid  potassium 
thiocyanate.  It  is  a  yellow,  crystalline  powder,  and  has  [a]i,  +  78°, 
[M]p  +330-72°.  The  Uhiocya7iate,  [Cr  en3](SClSr)3,H20,  was  prepared 
similarly,  from  the  Z-iodide,  and  has  [a]i,  -80°,  [M]d  -339-2°. 

The  racemic  iodides  and  thiocyanates  have  the  same  composition  as 
the  active  isomerides.  T.  S.  P. 

Mirror-Image  Isomerism  with  Rhodium  Compounds.  I. 
Alfred  Werner  {Ber.,  1912,  46,  1228— 1236).— The  similarity 
between  the  compounds  of  rhodium  and  cobalt  (compare  Abstr.,  1906, 
i,  450)  would  indicate  that  triethylenediaminerhodium  salts  should 
form  optical  isomerides,  as  is  the  case  with  the  corresponding  cobalt 
compounds  (this  vol.,  i,  166).  As  a  matter  of  fact  the  author  has 
been  successful  in  carrying  out  the  resolution  of  the  rhodium  salts. 
Starting  with  triethylenediaminerhodium  chloride,  it  was  found  that 
by  precipitation  with  sodium  camphornitronate  (compare  preceding 
abstract)  the  sparingly  soluble  ^triethylenediaminerhodium  camphor- 
nitronate was  obtained,  the  o?-isomeride  remaining  in  solution.  An 
alternative  method  of  resolution  was  to  prepare  a  solution  of  the 
chloride  tartrate  from  the  chloride  by  interaction  with  silver  tartrate. 
On  concentration,  the  ^-triethylenediaminerhodium  chloride  tartrate 
first  separated  in  transparent,  glistening  crystals,  the  corresponding 
d-isomeride  separating  later  as  non-transparent,  fibrous  crystals. 
From  the  above  compounds  the  various  active  salts  could  be 
obtained. 

The  active  isomerides  are  very  stable ;  their  aqueous  solutions  can 
be  evaporated  down  without  loss  of  activity.  They  are  also  quite 
stable  towards  acids.  It  is  noteworthy  that  the  rotatory  power  of 
the  rhodium  compounds  is  of  the  opposite  sign  to  that  of  the  cobalt 
and  chromium  compounds,  and  from  a  consideration  of  the  various 
active  compounds  which  have  been  prepared,  the  author  draws  the 
conclusion  that  those  asymmetric  isomerides  have  corresponding  con- 
figurations which  give  the  more  sparingly  soluble  salts  with  the  same 
active  acid.  Cobalt  and  chromium  give  sparingly  soluble  c?-isomerides, 
whilst  rhodium  gives  sparingly  soluble  Z-isomerides,  so  that  rhodium 
has  an  optical  effect  exactly  opposite  to  that  of  cobalt  and  chromium. 
Comparison  of  the  rotatory  powers  of  the  triethylenediamine-rhodium 
and  -chromium  salts  shows  that  they  are  of  the  same  order;  the 
rotation  dispersion  of  rhodium  salts  is,  however,  very  small,  so  that 
white  light  can  be  used  in  the  optical  measurements. 

The  present  results,  together  with  those  previously  obtained,  indicate 
that  the  nature  of  the  central  atom  is  of  decisive  importance  in 
determining  the  direction  of  rotation. 

Triethylenediaminerhodium  chloride,  YCl3,2  JHgO,  where  Y  =  [Rh  eng], 
was  obtained  in  the  impure  condition  by  the  interaction  of  45  grams 
of  ethylenediamine  monohydrate  with  100  grams  of  sodium  rhodi- 
chloride.  Repeated  crystallisation  from  water  does  not  free  it  from 
sodium  chloride,  with  which  it  is  isomorphous.     The  pure  chloride  is 
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()>)tained  fiom  the  iodide  by  shaking  a  solution  with  excess  of  freshly- 
precipitated  silver  chloride.  It  forms  transparent,  cubical  crystals  or 
small,  glistening  needles,  and  loses  2JH2O  at  120°.  The  iodide, 
Ylgj^HgO,  was  prepared  from  the  impure  chloride  by  precipitation 
with  sodium  iodide,  and  crystallises  in  transparent,  rhombohedral 
crystals. 

]-Triethylenediaminerhodium  camphornitronate  was  obtained  as  a 
sparingly  soluble  precipitate  by  the  interaction  of  6  grams  of  the 
chloride  with  4  grams  of  sodium  camphornitronate  in  aqueous  solution. 
When  rubbed  to  a  thin  paste  with  water  and  solid  sodium  iodide, 
the  l-iodide,  YlgjJHgO,  separated,  and  could  be  extracted  with  water 
and  recrystallised.  It  crystallises  in  small,  glistening  cubes,  and  has 
[ajo  -  50°,  [M]d  -  336-5°. 

When  the  mother  liquor  from  the  ^camphornitronate  was  precipi- 
tated with  sodium  iodide,  a  white  precipitate,  containing  chiefly 
inactive  iodide,  was  formed.  The  filtrate  from  this  precipitate  was 
evaporated  almost  to  dryness  on  the  water-bath,  and  the  residue 
extracted  with  boiling  alcohol  to  remove  sodium  camphornitronate. 
The  product  remaining  was  dissolved  in  water  and  the  solution 
precipitated  with  solid  sodium  iodide,  whereby  the  pure  d-iodide, 
Yl8,|H20,  was  obtained  in  cubical, efflorescent  crystals,  having  [ajo  +  48° 
and  [M]d  +323°;  [a]c  +40°,  [M]c  +269-2°. 

The  \-chloride  d-tartrate^  YCl((J^H40g),5H20,  was  obtained  from  the 
r-chloride  and  silver  c?-tartrate  in  the  way  already  indicated,  as  was 
also  the  d-chloride  d-tartrate,  YCl(C4H40g),4H20.  The  former 
crystallises  in  transparent,  well-defined  cubes,  and  has  [a]i,  -  50°, 
[M]u  -  278-25° ;  the  latter  deposits  in  the  form  of  spherical  crusts, 
and  has  [aj^  +44°  and  [M]o  244-86°.  The  ^iodlde  is  readily  obtained 
from  the  ^chloride  c?-tartrate  by  precipitation  with  sodium  iodide,  as 
also  is  the  G?-iodide  from  the  c?-chloride  c?-tartrate ;  in  the  latter  case, 
however,  fractional  precipitation  must  be  resorted  to,  since  the  inactive 
iodide  is  first  deposited. 

The  \-chloride,  YCl3,2|H20,  was  prepared  from  the  ^iodide  by  a 
method  similar  to  that  used  for  obtaining  the  pure  inactive  chloride. 
It  crystallises  in  long,  white,  efflorescent  needles,  and  has  [aju  -  80°, 
[M]d  -  347*6°.  The  d-chloride  forms  similar  crystals,  and  has  [a]i,  +  78°, 
[M]o  +338-9°  The  Uhiocyanate,  Y(SCN)3,  was  obtained  from  the 
iodide  by  double  decomposition  with  potassium  thiocyanate.  It  forms 
large,  dull,  lancet-shaped  crystals,  and  has  [aj^  -  72°,  [M]d  -  329°. 
The  d-thiocymiate  is  similar,  and  has  [ajo  +  74°,  [M]u  +  338°. 

T.  S.  P. 

Crystallography  of  Some  New  Organic  Compounds. 
Edoardo  Billows  {Zeitsch.  Kryst.  Min.,  1912,  60,  504—509  ;  from 
Eiv.  Min.  Crist.  Italy  1909,  39,  3—20). — The  compounds  of 
hexamethylenetetramine  examined  were  prepared  by  G.  A.  Barbieri. 
Mgl2,2CgN4Hi2,9H20,  monoclinic,  a'.b:c==  08802  : 1  : 0-4951 ; 
i8=  90°1'.  Mg(NO3)2,2C6N4Hi2,10H2O,  orthorhombic,  a:b:c=^ 
0-8261  :  1  :  0-4813.  Mn(NO3)2,2O6N4Hi2,10H2O,         orthorhombic, 

a:b:c  =  0-8388  : 1  :  0-4894.  2Mg(NO^)^,'6C^-Nfi^^,25JI^O,  triclinic, 
w:6:c  =  0-8461  : 1  :  0-8460  ;       a=126°5',       ^  =  49°10',        y=121°15'. 
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MgCl2,2C«N;Hi5,9H20,  triclinic,  a:b:c  =  0-8321  :  1  :  0-8573  ;  a  = 
125^^43',  ^  =  50°2r,  y=123°56'.  MgBr<„2C«N4Hi2,9H20,  monodinic, 
a:6:c  =  0-9022:l:0-5111  ;  /8  =  90°40'.  "  Mg(CNS)2,2C6N,H,2,9H20, 
triclinic,         a:b:c  =  0-9342  :  1  :  09233  ;  a  =  134°1 2',         ^  =  47°4' 

y=  120°56'.  Mn(CNS)2,2CgN4H^2''^H20,  tetragonal,  a  :  c  =  1  : 1-0366. 
Co(CNS)2,C6N4Hi2,4H20,  triclinic,         a  :  b  :  c=  1-4232  : 1  :  1-6034  ; 

a=  128°23',  13  =  31%',  y  =  123°33'.     Ni(CNS)2,C6N,Hj2,4H20,  triclinic. 


-1501  :1  : 1-4892;  /8=123°0' 
Nd(N03)3,2C6N,Hi2,8H20, 
monoclinic,  a  :  6  :  c  =  07336  :  1  :  0-4329  ;  ^=  122°30J'. 

NdCl3,2C,,N4Hi2,UH20,  triclinic.  L.  J.  S. 

Walden's  Inversion.  Einar  Biilmann  (Annalen,  1912,  388, 
330 — 344). — A  theoretical  paper  in  which  the  author  points  out  that 
the  explanations  of  Walden's  inversion,  recently  advanced  by  Fischer 
(Abstr.,  1911,  i,  418)  and  by  Werner  (ibid.,  424),  and  regarded  by 
these  authors  as  very  similar  to  one  another,  are  in  reality  so  different 
that  Fischer's  explanation  is  not  an  explanation,  whilst  Werner's 
hypothesis  presents  a  conception  of  the  mechanism  of  the  change 
which  opens  up  entirely  new  possibilities. 

The  author's  objections  to  Fischer's  explanation  are  twofold.  Taking 
as  an  example  the  reaction  between  ammonia  and  a-bromopropionic 
acid,  the  explanation  requires  the  splitting  of  the  ammonia  into 
hydrogen  and  the  amino-group,  and  is,  therefore,  inapplicable  in  the 
case  of  the  reaction  between  an  organic  halogen  compound  and  a 
tertiary  amine.  The  second  objection  is  connected  with  the  move- 
ments of  the  other  atoms  or  groups  in  the  molecule  after  the  bromine 
atom  has  been  loosened  ;  if  one  of  these  atoms  or  groups  moves  into 
the  place  previously  occupied  by  the  halogen  atom,  the  effect  can  be, 
in  the  author's  opinion,  at  most  racemisation,  not  inversion.       C.  S. 

The  Condensation  Products  of  Choral  with  Acid  Amides. 
Franz  Feist  (Ber.,  1912,  45,  945 — 962). — Anhydrochloralurethane 
and  its  analogues  are  shown  to  have  an  ether-like  structure, 

0[CH(CCl3)-NH-COX]2, 
instead  of  the  structure  CClg'CHIN'COX,  previously  accepted  (com- 
pare Moscheles,  Abstr.,  1891,   1003  ;  Hantzsch,  Abstr.,  1894,  i,  363 
Diels  and  Seib,   Abstr.,  1909,  i,  885;  Diels  and  Gukassianz,  Abstr. 
1911,  i,  24).  The  new  formula  contains  two  asymmetric  carbon  atoms 
and  so  in  the  formation  of  these  substances,   meso-  and  racemic  iso 
merides  may  be  expected  ;  isomerides  have  in  some  cases  been  isolated 
The  substances  are  neutral,  very  stable  towards  acids  and  towards 
potassium   permanganate,    sensitive   towards   alkalis,   and  frequently 
distillable  without  decomposition.    The  addition  reaction  of  anhydro- 
chloralurethane  with   sodium   alcoholate  (Diels  and  Seib,  loc.  cit.)  is 
in  reality  a  scission  : 

CClg-CH-NH-COgEt  CCl3-CH(OMe)-NH-C02Et 

>0  +  NaOMe  —  -1- 

COlg-CH-NH-COgEt  CCl3'CH(ONa)-NH-G02Et. 
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Chloralurethane,  CCl3-CH(OH)-NH-C02Et,  is  converted  into 
anhydrocliloralnrethane  by  treatment  with  cold  sodium  hydroxide 
solution  and  acetic  anhydride ;  the  product  has  m.  p.  149 — 150°,  but 
is  very  easily  converted  by  acids  into  an  isomeride,  m.  p.  161 — 162°; 
the  reverse  change  is  caused  by  sodium  hydroxide.  Anhydrochloral- 
urethane  can  be  distilled  (b.  p.  178725  mm.,  with  slight  decomp.)  j 
phosphorus  pentachloride  converts  it  into  chloraldiurethane, 

CCl3-CH(NH-C02Et)2, 
m.  p.  172°;  it  does  not  react  with  methyl  sulphate. 

Chloralmethylurethane  (from  chloral  and  methyl  carbamate)  has 
m.  p.  125°;  it  is  dehydrated  similarly  to  the  ethyl  analogue,  giving 
anhydrochloralmethylurethane,  m.  p.  173 — 174°,  b.  p.  222°/18  mm. ;  it 
shows  only  slight  indications  of  isomerisation.  When  treated  with 
sodium  methoxide  solution  the  anhydro-compound  yields  chloralmethyl- 
urethane methyl  ether,  rectangular  plates,  m.  p.  67°. 

Chloralisoamylnr ethane,  m.  p.  105 — 106°,  was  dehydrated  to  anhydro- 
chloraU^oamylurethane,  needles,  m.  p.  81°,  which  gave  no  indication  of 
isomerism. 

Chloralmenthylur ethane  was  obtained  from  the  interaction  of  menthyl- 
urethane  and  chloral  in  two  isomeric  forms,  m.  p.  147 — 148°  and 
124 — 125°  respectively  ;  both  forms  are  resolved  into  their  components 
by  heatiug  in  a  vacuum.  It  was  not  possible  to  obtain  the 
anhydro-compounds. 

Chloralformamide,  CCl3-CH(0H)-NH-C0H,  m.  p.  118°,  obtained  by 
interaction  of  chloral  and  f ormamide,  is  converted  by  sodium  hydroxide 
^;olution  and  acetic  anhydride  into  anhydrochloralformamide,  m.  p. 
194*5 — 195°;  the  methyl  ether  of  chloralformamide,  obtained  by  the 
action  of  sodium  methoxide  on  the  anhydro-compound,  forms  prisms, 
m.  p.  139°. 

Chloralacetamide,  m.  p.  158 — 159°,  is  dehydrated  to  anhydrochloral- 
acetamide,  m.  p.  212 — 213°  ;  the  methyl  ether, 

CCl3-CH(0Me)-NH-C0Me, 
obtained  by  the  action  of  methyl  sulphate  on  chloralacetamide,  and  of 
sodium  methoxide  on  the  anhydro-compound,  has  m.  p.  120°. 

Chloralbenzamide,  m.  p.  150°,  by  dehydration  with  sodium  hydroxide 
solution  and  acetic  anhydride  and  subsequent  recrystallisation  from 
alcohol  yields  an  anhydrochloralbenzamide,  m.  p.  199 — 200°,  together 
with  the  ethijl  ether,  CCl3-CH(0Et)-NHBz,  m.  p.  144—145°;  the  latter 
is  also  obtainable  from  the  anhydro-compound  with  sodium  ethoxide 
in  the  usual  way.  If  the  crude  anhydride  is  recrystallised  without 
the  use  of  alcohol  there  is  obtained  also  the  acetyl  derivative, 

CCl3-CH(0Ac)-NHBz, 
m.  p.  151°,  b.  p.  163 — 165°/25  mm.  If  the  dehydration  of  chloral- 
benzamide is  effected  by  sodium  hydroxide  solution  and  benzovl 
chloride,  the  product  is  a  mixture  of  the  above  anhydro-compound 
with  an  isomeride,  m.  p.  138°,  together  with  benzoyl  chloralbenzamide, 
CCl3-CH(0Bz)-NHBz,  needles,  m.  p.  168°.  The  conversion  of  the 
more  fusible  isomeride  into  the  less  fusible  is  difficult  to  complete. 
On  heating  under  reduced  pressure,  the  more  fusible  isomeride  (as  also 
the  other  isomeride  above  its  m.  p.)  forms  chloraldibenzamide^ 
GGl3*CH(NHBz)2,  colourless  needles,  m.  p.  272°;  the  easy  formation  of 

VOL.  oil.    i.  g  g 
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this  sub8tance  is  a  disproof  of  the  structure  previously  assigned  to 
these  anhydro-com pounds.  The  methyl  ether  of  chloralbenzamide 
(m.  p.  105—106",  b.  p.  ca.  200722  mm.)  is  obtainable  from  tho 
anhydro-compound  with  sodium  methoxide,  and  from  chloralbenzamido 
itself  with  methyl  sulphate.     The  ethi/l  ether  is  described  above. 

D.  F.  T. 

Derivatives  of  Monoamino-acids.  Picrolonates  of  Glycine,  d- 
Alanine,  and  c^Z-Leucine.  Emil  Abderhalden  and  Arthur  Weil 
{Zeitsch.  physiol.  CJiem.^  1912,  78,  150 — 155). — The  monoamino-acids 
form  sparingly  soluble  picrolonates,  but  these  are  all  so  similar  as  to 
be  useless  for  the  separation  of  mixtures  of  amino-acids. 

Glycine  picrohnate,  which  is  composed  of  2  mols.  of  amino-acid  to 
I  mol.  of  picrolonic  acid,  is  prepared  by  mixing  concentrated  .solutions  of 
the  components  at  the  boiling  point  and  heating  for  a  few  minutes. 
It  crystallises  in  lustrous,  orange,  silky,  soft  needles,  m.  p.  208°  (corr. 
decomp.). 

The  corresponding  d-alanine  picrolonaie  (2  alanine  +  1  picrolonic 
acid)  has  m.  p.  about  145°  (decomp.).  A  second  compound  (1  alanine 
+  1  picrolonic  acid)  has  m.  p.  215°  (decomp  217°),  [a]'f+  ll-8°(±0-74°). 

d\-Leucine  pia'olonaie  (1  leucine  +  1  picrolonic  acid)  crystallises  in 
long,  narrow  prisms  of  greenish-yellow  colour,  which  become  yellow 
when  dried,  and  soften  at  130°,  m.  p.  150°  (decomp.).  E.  F.  A. 

Crystalline  Form  of  Some  Platinothiocyanates.  Edoardo 
Billows  {Zeitsch.  Kryst.  Min.,  1912,  50,509 — 510;  horn  Biv.  Min. 
Crist.  Jtal.,  1909,  39,  21 — 26). — The  substances  investigated  were 
prepared  by  A.  Minoz^i.  Potassium  platinothiocyanate,  K2pt(CNS)g, 
hexagonal  holohedral,  a  :c=  1  :  0-7829.  Potassium  platinothiocyanate 
dihydrate,  K2Pt(CNS)g,2H20,orthorhombic,a  :  6  :  c  =  0-6224  : 1  :  0-9712. 
Ammonium  platinothiocyanate,  (NH4)2Pt(CNS)g,  hexagonal  holohedral, 
a  :  c  =  1  :  0'9340.  Sodium  platinothiocyanate,  Na2Pt(CNS)6.2H20  :  the 
microscopic  crystals  appear  to  be  isomorphous  with  the  corresponding 
potassium  salt.  These  salts  are  isomorphous  with  the  corresponding 
platinoselenocyanates  (following  abstract).  L.  J.  S. 

Crystallography  of  Platinoselenocyanates.  Edoardo  Billows 
{Zeitsch.  Kryst.  Min.,  1912,  50,  494—495;  from  Jiiv.  Min.  Crist.  Ital., 
1909,  36,  49— 55).— Potassium  platinoselenocyanate,  K2Pt(CNSe)^, 
orthorhombic  hemimorphic,  a:b:c  =  0*5989  : 1  :  0*9565.  Potassium 
platinoselenocyanate  dihydrate,  K2Pt(CNSe)(5,2H20,  trigonal  scaleno- 
hedral,  p  =  38°31  J'.  Ammonium  nlatinoselenocyanate,  (NH4)2Pt(CN;Se)g, 
orthorhombic,  a:b:c  =  0*6338  :*1  : 1  -0444.  L.  J.  S. 

Preparation  of  Bromo-a-ethylbutyrylcarbamide.  Farben- 
fabriken  vokm.  Friedr.  Bayer  &  Go.  (D.R.-P.  243233). — When 
bromo-a-ethylbutyi'ylisocarbamide  methyl  ether  (this  vol.,  i,  169)  is 
heated  with  concentrated  hydrochloric  acid,  it  evolves  methyl  chloride 
and  is  converted  into  brorao-a-ethylbutyrylcarbamide  : 
CEt2Br-C0-NH-C(:NH)-0Me  +  HCl  = 

CEtaBr-CO-NH-CO-NHg  +  CH3CI. 
F.  M.  G.  M. 
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Action  of  Hydroxycarbamide  on  Some  /5-Ketonic  Esters. 
Andre  Meyer  (Compt.  rend.,  1912,  154,  989— 992).— On  adding  ethyl 
acetoacetate  to  an  alcoholic  solution  of  hydroxycarbamide,  a  very 
soluble  additive  compound,  C^Hj^O^Ng,  m.  p.  42 — 43°,  is  obtained, 
together  with  a  compound,  C7Hi2O4N2,0-5H2O,  crystallising  in  slender 
needles,  m.  p.  45°.  Ethyl  benzoylacetate  in  the  same  way  gives  by 
condensation  a  compound,  Q^^^fi^^,  silky  needles,  m.  p.  98 — 99°. 
Ethyl  oxalacetate  furnishes  a  compound,  CgH-^^OgNg,  occurring  in 
prisms,  m.  p.  77°,  together  with  a  small  quantity  of  the  compound, 
CigHgoO^gN^,  probably  a  hydrate  of  the  foregoing.  W.  0.  W. 

Electrolytic  Oxidation  of  Organic  Sulphur  Compounds 
Fritz  Fighter  and  Walter  Wenk  {Ber.,  1912,  45,  1373—1383).— 
The  authors  have  extended  the  observations  of  Fichter  and  Sjostedt 
(Abstr.,  1911,  i,  41).  In  all  the  experiments,  with  two  exceptions,  an 
anode  of  platinum  gauze  was  used  ;  in  some  cases  it  was  not  absolutely 
necessary  to  use  a  diaphragm.  Except  where  stated  the  solvent  used 
was  a  mixture  of  glacial  acetic  acid  and  concentrated  hydrochloric  acid. 

At  15 — 20°  ethyl  thiocyanate  is  oxidised  to  ethanesulphonic  acid. 
At  2°,  using  a  current  density  {CD.)  of  0*02  ampere  per  sq.  cm., 
thiocarbamide  is  oxidised  in  hydrochloric  acid  solution  to  the  compound 
S2[C(NH)-NH2]2  (compare  Maly,  Abstr.,  1890,  1399;  Storch,  Abstr., 
1891,  548),  for  which  the  authors  adopt  the  name  formamidine 
disulphide  (compare  Hector,  Abstr.,  1892,  292).  After  electrolysis, 
the  nitrate  is  readily  precipitated  from  the  solution  by  the  addition 
of  potassium  nitrate. 

Formamidine  disulphide  sulphate,  0311^^482,112804,  is  similarly 
obtained  from  thiocarbamide  in  sulphuric  acid  (2iV)  solution,  using  a 
CD.  of  0*01  ampere  per  sq.  cm.  In  hydrobromic  acid  solution  the 
corresponding  hydro  bromide  (compare  MacGowan,  Trans.,  1887,  61, 
378)  is  obtained. 

Ethyl  sulphide  behaves  similarly  to  phenyl  sulphide  (Fichter  and 
Sjostedt,  loc.  cit.),  ethyl  sulphoxide  being  first  formed,  and  then  ethyl- 
sulphone.  For  the  preparation  of  the  sulphone  it  is  best  first  to  isolate 
the  sulphoxide. 

o-Nitrobenzyl  sulphide  is  readily  oxidised  to  the  sulphoxide.  The 
oxidation  takes  place  best  in  glacial  acetic  acid-hydrochloric  acid 
solution  at  70 — 75*^,  using  a  CD.  of  0  06  ampere  per  sq.  cm.  If  the 
temperature  is  raised  to  100°,  o-nitrobenzyl  disulphoxide  is  produced  ; 
it  is  probable  that  the  disulphide  is  first  formed  from  the  sulphoxide 
(compare  Smythe,  Trans.,  1909,  95,  349),  and  then  oxidised  to  the 
v      disulphoxide.     The  production  of  sulphoxide  also  takes   place    when 

kthe  hydrochloric  acid  is  replaced  by  phosphoric  or  nitric  acid,  but  it  is 
then  accompanied  by  some  o-nitrobenzaldehyde.  Oxidation  to  the 
jBulphone  does  not  take  place  at  platinum  anodes.  jt?-Nitrobenzyl 
pulphoxide  was  obtained  similarly  from  jo-nitrobenzyl  sulphide. 
At  10°,  with  a  CD.  of  0*02  ampere  per  sq.  cm.,  acetonediethyl- 
mercaptole  is  oxidised  to  a  mixture  of  acetone  and  ethanesulphonic 
acid.  It  is  probable  that  the  hitherto  unknown  diethylthionyl-2  :  2- 
propane,  CMe2(SOEt)2,  is  first  produced,  and  then  decomposed,  in  the 
presence  of   water,  by  chlorine  evolved  at  the  anode   from  the  hydro- 

9  9  2 
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chloric  acid  in  the  solvent,  accortlingto  the  scheme  :  C^re2(SOEt)2 — >■ 
CMe,,Clo  +  2Et-S02Cl  — >  COMe.^  +  2Et-S03H.  This  explanation  is 
supported  by  the  fact  that  when  water  was  excluded  from  the  solvent, 
which  then  consisted  of  glacial  acetic  acid  containing  1 0%  of  acetic 
anhydride  and  continuously  saturated  with  a  current  of  dry  hydrogen 
chloride,  the  mercaptol  was  oxidised  to  diethyUhionyl-2 : 2-propa7ie, 
when  a  graphite  anode  was  used.  This  compound  possesses  a  most 
objectionable  odour,  which  is,  however,  quite  different  from  that  of  the 
mercaptole.  It  is  a  colourless  liquid,  heavier  than  water,  and  has  b.  p. 
134 — 135°/14  mm.  It  is  readily  reduced  to  the  mercaptole  by  tin  and 
hydrochloric  acid,  and  oxidised  to  sulphonal  by  permanganate  in 
sulphuric  acid  solution. 

Phenyl  ethyl  sulphide  behaves  quite  differently  from  the  symmetri- 
cal sulphides  towards  electrolytic  oxidation,  the  products  being  benz- 
enesulphonic  acid  and  acetic  acid.  It  is  possible  that  it  is  first  oxidised 
to  the  sulphoxide,  but  that  this  unites  with  hydrogen  chloride,  loses 
water,  and  then  decomposes  into  phenyl  mercaptan  and  acetaldehyde 
(compare  Hilditch,  this  vol.,  i,  71),  in  accordance  with  the  scheme  : 
SOEtPh  — >  OH-SEtPhCl  — >SPhCi:CHMe— >PhSH  +  Me-CHO. 
The  mercaptan  and  aldehyde  are  then  oxidised  to  the  sulphonic  acid 
and  acetic  acid.     A  graphite  anode  was  used  in  the  electrolysis. 

At  40 — 50°,  with  a  CD.  of  004  ampere  per  sq.  cm.,  phenyl 
disulphide  is  oxidised  to  two  molecules  of  benzenesulphonic  acid, 
behaving  quite  differently  from  benzyl  disulphide.  When  water 
is  excluded  and  graphite  anodes  are  used,  the  disulphide  is  not 
acted  on. 

During  the  course  of  the  investigation,  it  was  found  that  acetone- 
diethylmercaptole  readily  gives  additive  products  with  mercuric  nitrate 
and  chloride,  having  the  respective  formulae :  C7HjgS2,Hg(N02)2  and 
CyHj(.S2,HgCl2.  The  former  is  insoluble  in  water,  but  from  alcohol  or 
acetone  solution  it  is  obtained  as  large,  thin,  flexible  tablets  with  a 
silver  glance  ;  m.  p.  76°.  The  latter  is  insoluble  in  water  and  organic 
solvents ;  from  concentrated  hydrochloric  acid  solution  it  is  obtained 
as  glistening,  white  flakelets  on  the  addition  of  water.  When  the 
mercaptole  is  shaken  with  a  solution  of  mercurous  nitrate,  a  black 
precipitate  (delicate  reaction)  is  obtained,  consisting  of  mercury  and 
the  mercuric  nitrate  additive  product.  T.  S.  P. 

Methylated  Guanidines.  Martin  Schenck  {Zeitsch.  physiol. 
Cli^m.,  1912,  77,  328—393.  Compare  Abstr.,  1910,  i,  99:  1911,  i, 
842). — A  summary  of  the  subject.  Eleven  methylated  guanidines  are 
possible.  Three  of  these,  all  containing  the  grouping  NMeIC(NH2)*NI, 
could  not  be  obtained.  Attempts  to  prepare  them  led  to  the  formation 
of  guanidines  with  the  grouping  NHIC(NHMe)*NI,  which  appears  to 
be  the  stable  form. 

a«-Trimethylguanidine,  the  two  tetramethylguanidines,  and  penta- 
methylguanidine  are  prepared  for  the  first  time.  Other  methyl - 
guanidines  have  been  obtained  by  new  methods.  s-a/8y-Trimethyl- 
guanidine,  NMeIC(NMe)2,  is  formed  whenever  the  conditions  are  in  any 
way  favourable,  and  in  a  number  of  unexpected  cases ;  it  is  evidently 
very  stable. 
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Dimethylamine  behaves  somewhat  differently  from  ammonia  or 
methylamine,  carbamide  derivatives  being  obtained  with  it  instead  of 
the  methylated  gaanidines  expected. 

a-Methylguanidine,  NHIC(NHMe)'NH2,  forms  a  platinichloride^ 
crystallising  in  plates,  m.  p.  194 — 195°. 

y-Methylguanidine,  NMeIC(NH2)2,  could  not  be  prepared. 

aa-Dimethylguanidine,  NHIC(NMe2)'NH2,  forms  an  aurichloridef 
crystallising  in  dark  yellow  prisms,  m.  p.  248°,  a  platinichloride^ 
crystallising  in  needles,  m.  p.  225° ;  the  picrate  has  m.  p.  230°. 

ayS-Dimethylguanidine,  NHIC(NHMe)2,  may  be  prepared  from 
methylamine  and  diethyl  iminocarbonate  or  from  methylamine  and  the 
inethiodide  of  methylthiocarbamide.  The  aurichloride  forms  needles 
and  plates,  m.  p.  122°;  the  platinichloride  forms  short,  thick  needles, 
m.  p.  196 — 197°  ]  the  picrate  gives  prisms,  m.  p.  178°. 

This  guanidine  was  also  obtained  from  s-dimethylthiocarbamide  on 
treatment  with  mercury  oxide  in  presence  of  ammonia,  also  on  heating 
the  ethiodide  of  s-dimethylthiocarbamide  vvith  alcoholic  ammonia. 

ay-Dimethylguanidine,  NMeIC(NHMe)*NH2,  could  not  be 
obtained. 

aa^- Trimethylguanidine,  NB['C(NMe2)'NHMe,  prepared  by  the 
action  of  dimethylamine  on  the  methiodide  of  methylthiocarbamide  in 
sealed  tubes  at  100°  for  twelve  hours,  forms  an  aurichloridef  crystal- 
lising in  needles  and  thin  plates,  m.  p.  153 — 155°,  and  Si platinichloride, 
crystallising  in  needles,  m.  p.  172 — 173°. 

aay-Trimethylguanidine,  NMeIC(N'Me2)*NH2,  could  not  be 
prepared. 

a/3y-Trimethylguanidine,  NlMeIC(NHMe)2,  can  be  obtained  by  a 
large  variety  of  methods ;  the  hydriodide  forms  long  needles,  m.  p. 
above  290°;  the  aurichloride  forms  needles,  m.  p.  156°,  and  the  platini- 
chloride,  needles  and  plates,  m.  p.  225 — 226°. 

aaPP'Tetramelhylguanidine,  KHIC(NMe2)2t  prepared  by  the  action 
of  ammonia  on  the  methiodide  of  tetramethyl  thiocarbamide,  forms 
an  aurichloride,  crystallising  in  slender  needles,  m.  p.  142 — 144°, 
a  platinichloo'ide,  crystallising  in  needles,  and  a  picratey  consisting  of 
needles  aggregated  to  form  plates,  m.  p.  130°. 

aaPy-Tetramethylguanidine,  NMeIC(NMe2)*NHMe,  was  obtained 
on  treatment  of  a^y-trimethyl-i/^ -thiocarbamide  with  dimethylamine. 
The  aurichloride  forms  needles,  m.  p.  115 — 117°;  the  pio^ate  separates 
in  short  prisms,  m.  p.   158 — 160°. 

Pentamethylguanidine,  NMe!C(NMe2)2j  was  obtained  by  treating 
aaj8y-tetramethyl-i//-thiocarbamide  with  dimethylamine.  Attempts 
to  prepare  it  from  ethyl  methyl  iminocarbonate  and  dimethylamine 
or  from  ethyl  methyl  iminodithiocarbonate  and  dimethylamine  were 
unsuccessful.  The  aurichloride  forms  slender  needles,  m.  p.  130 — 132°; 
the  picrate  separates  in  long  needles,  m.  p.  160 — 162°.  E.  F.  A. 

The  Formation  of  Triazomethylurethane  from  Triazoacetic 
Acid.  Theodor  Curtius  and  August  Bockmuhl  {Ber.,  1912,  45, 
1033 — 1036) — An  extension  of  the  work  of  Curtius,  Darapsky,  and 
Bockmuhl  on  the  hydrazide  and  azide  of  triazoacetic  acid  is  here 
described   (compare  Abstr.,   1908,  i,    144).       It  is   found  that  those 
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hydrazides  which  are  only  obtained  as  unstable  syrups  can  readily  be 
purified  in  the  form  of  their  condensation  products  with  acetone,  any 
excess  of  hydrazine  hydrate  being  converted  into  the  easily  soluble 
dimethylketazine  (compare  the  following  abstracts).  The  acetone 
residue  can  easily  be  removed  by  hydrolysis. 

imPropylidenetriazoacetohydrazide,  Ng'CHg'^^'^H'NICMeg,  pro- 
duced by  careful  addition  of  acetone  to  the  syrupy  product  from  ethyl 
triazoacetate  and  hydrazine  hydrate,  crystallises  in  slender,  white 
needles,  m.  p.  114°.  The  aqueous  solution  on  shaking  with  benz- 
aldehydefurnishesbenzylidenetriazoacetohydrazide;  with/7-tolualdehyde, 
l)-tolylidenetriazoacetohydrazide,  N^'CHg'CO'NH'NICH'C^H^Me,  is 
formed  in  white  needles,  m.  p.  157°,  whilst  with  benzoyl  chloride  in 
presence  of  sodium  hydrogen  carbonate,  benzoyltriazoacetohydrazide, 
Ng'CHg'CO'NH'NHBz,  forming  slender,  white  needles  from  alcohol, 
m.  p.  l45°,  is  produced. 

aPhenylethylidenetriazoacetohydrazide,  Ng'CHg'CO'NH'NICMePh, 
can  be  obtained  by  direct  condensation  with  the  syrupy  triazoaceto- 
hydrazide,  forming  slender,  white  needles  from  alcohol,  m.  p.  162°. 
Triazoacetohydrazide  hydrochloride,  previously  obtained  from  benzyl- 
idenetriazoacetohydrazide,  is  more  readily  prepared  by  the  hydrolysis 
of  the  isopropylidene-hydrazide,  whilst  triazoacetic  acid,  usually  made 
by  hydrolysing  its  ethyl  ester,  has  also  been  derived  from  benzylidene- 
triazoacetohydrazide.  Triazoacetylazoimide  (Abstr.,  1908,  i,  145)  is 
converted  by  heat  into  the  carbiraide,  which  with  alcohol  produces 
iriazomethylur ethane,  Ng'CHg'NH'COgEt,  a  mobile,  yellow  oil, 
which  decomposes  without  explosion  on  heating ;  it  has  a  faint  odour, 
and  is  feebly  acid.  With  ammonia,  followed  by  silver  nitrate,  silver 
azoimide  is  immediately  precipitated.  J.  C.  W. 


The  Hydrazide  and  Azoimide  of  a-  and  )8-Triazopropionic 
Acids.  Theodor  Curtius  and  Hans  Franzen  {Ber.,  1912,  46, 
1037 — 1041). — The  ethyl  esters  of  a-  and^-triazopropionic  acids  (Forstor 
and  Fierz,  Trans.,  1908,  93,  669)  react  with  hydrazine  hydrate,  the 
former  with  considera  ble  development  of  heat,  the  latter  only  on  warming, 
to  give  .syrupy  hydrazides  which  can  also  be  isolated  in  the  form  of 
acetone  condensation  products  (compare  preceding  abstract),  iso- 
Pro])ylidene-ai-triazo}rropionohydrazide,  Ng'CHMe'CO'NH'NICMeg, 
forms  colourless,  shining  flakes,  m.  p.  70°  ;  the  henzylidene  derivative, 
Ng'CHMe'CO'NH'NIOHPii,  crystallises  in  colourless,  silky  needles 
from  hot  alcohol,  m.  p.  92°.  a-Triazopropionohydrazide  hydroch-oride, 
N3*CHMe*CO'NH*NH2,HCl,  is  deposited  on  passing  dry  hydrogen 
chloride  through  the  ethereal  solution  of  the  isopropylidene-hydrazide  ; 
it  forms  shining  needles,  m,  p.  107°  (decomp.).  On  treating  the 
isopropylidene-hydrazide  in  the  required  quantity  of  iV-hydrochloric 
acid  with  sodium  nitrite,  the  very  explosive  airiazopropionylazoimide, 
Ng'CHMe'CO'Ng,  is  obtained  as  a  yellow,  mobile  oil  with  a  penetrating 
odour.  The  ethereil  solution  when  evaporated  with  alcohol  produces 
airiazoeihylurelhane,  Ng'CHMe'NH'CO.^Ft,  with  evolution  of  nitrogen  ; 
this  is  a  dark,  mobile  oil,  boiling  with  considerable  decomposition  at 
about  100°/ 15    mm.,    and    changing    spontaneously  into    ethylidene- 
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diurethane  (see  later  abstract).    ^-Triazopropioiiohydrazide, 

N3-CH2-CH2-CO-NH-NH2, 
is  a  clear,  colourless,  viscid  syrup,  which  also  can  be  characterised  in 
the  form  of  its  isopi^opylidene  derivative,  CgH^-^ONg,  which  crystallises 
in  colourless,  shining  leaflets,  m.  p.  73°.  The  benzylidene-hydrazidej 
CjqHj^ON^,  forms  colourless,  silky  needles  from  hot  alcohol,  m.  p.  117°; 
the  hydrochloride,  N3*CH2*CH2*CO*NB[*NH2,  HCl,  isavery  hygroscopic, 
crystalline  mass,  whilst  the  azoimide,  1^ ^'CiL^'CK^'CO'lS^ t^,  is  a  mobile, 
yellow,  very  explosive  oil,  yielding  f^-triazopropionoanilide,  m.  p.  189°, 
with  aniline.  P-Triazoethylur ethane,  N3*CB[2*CH2*NH'C02Et,  a  faint 
yellow,  mobile  oil  with  pleasant  odour,  decomposes  entirely,  but 
without  explosion  when  heated  ;  it  is  feebly  acid  in  warm  water,  and 
does  not  change  with  lapse  of  time.  J.  C.  W. 

The  Hydrazide  and  Azoimide  of  y-Triazobutyric  Acid. 
ThegdorCurtius  and  WiLHELMGiULiNi{5er.,  1912,45,1045 — 1050). — 
Quite  analogous  to  the  foregoing  substances  are  those  derived  from  the 
new  y-triazobutyric  acid.     Ethyl  y-triazobutyrate, 

Ng-CHg-CHa-CHg-COgEt, 
prepared  from  ethyl  y-chlorobutyrate  (Henry,  Abstr.,  1886,  216),  is  a 
colourless,  mobile  liquid,  b.  p.  102 — 104°/22  mm.,  miscible  with  organic 
solvents,  but  very  slightly  soluble  in  water ;  in  all,  1050  ^rams  of  this 
substance  were  prepared.  The  contribution  of  the  triazo-group  to  the 
molecular  refraction, namely,  M^  8'85,  is  normal,  and  agrees  with  similar 
values  obtained  by  Philip  (Trans.,  1908,  93,  918).  The  ester  is  easily 
hydrolysed  by  20%  sodium  hydroxide  to  the  acid,  C^H^OgNg,  a  clear, 
colourless  liquid  solidifying  below  0°,  b.  p.  135°/11  mm.;  the  sodium, 
potassium,  and  silver  salts  are  white.  isoPropylidene-y-triazobutyro- 
hydrazide,  N3'CH2*CH2*CH2*CO*NH*NICMe2,  is  a  white,  crystalline 
mass,  m.  p.  32*5°  The  benzylidene  derivative,  Ci^HjgON^,  crystallises  in 
small,  shining  leaflets,  m.  p.  47°.  The  o-hydroxybenzylidene  derivative 
forms  slender  needles  from  dilute  alcohol,  m.  p.  105*5°,  the  hydrochloride 
being  a  yellow,  gelatinous  mass.     y-Triazobutyrylazoimide, 

N3-CH2-CH2-CH2-CO-N3, 
prepared    from  the  hydrazide,  is  a  faint  yellow  oil,  exploding  when 
heated  ;  with  alcohol  it  yields  y-triazopropylur ethane, 

N3-OH2-CH2-CH2-NH-C02Et, 
as  a  mobile  oil  which  cannot  be  distilled,   but  which  does  not  change 
when  kept.  J.  C.  W. 

The  Hydrazide  and  Azoimide  of  Triazosuccinic  Acid. 
Theodor  Curtius  and  Friedrich  Hartmann  {Ber.,  1912,  45, 
1050 — 1056). — The  corresponding  derivatives  of  succinic  acid  are  in 
most  respects  similar  to  the  substances  described  in  the  preceding 
abstracts.  Diethyl  triazosuccinate,  C02Et"CH2*CH(Ng)'C02Et,  is 
obtained  from  the  bromosuccinate  and  sodium  azoimide  under  the 
influence  of  a  little  spongy  palladium,  considerable  quantities  of 
indefinite  by-products  being  produced.  It  is  a  limpid  liquid  which 
.solidities  at  a  very  low  temperature,  and  boils  at  90 — 92°/0  01  mm. 
it  is  very  sensitive  towards  alkalis,  giving  fumaric  and  hydrazoic  acids 
(compare  following  abstract).  Triazosuccinohydrazide, 
NH2-NH-CO-OH2-CH(N3)-CO-NH-NH2, 
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partly  crystallises  from  the  reaction  mixture  in  colourless  needles, 
m.  p.  122°,  readily  soluble  in  cold  water,  dissolving  less  i*eadi]y  in 
alcohol.  Hydrazine  is  eliminated  on  keeping  the  substance,  and  also 
on  warming  it  with  water ;  hence  it  is  best  converted  into  the 
hopropylidene  compound,  CjqH^^OjNw,  a  colourless,  crystalline  powder, 
m.  p.  1825°,  soluble  in  hot  water  with  decomposition.  The  methylene 
compound  is  a  colourless  powder  almost  insoluble  in  water,  m.  p.  173°; 
the  henzylidene  derivative,  CjgHj^OgNw,  is  a  white  powder,  m.  p.  169°; 
the  o-hydroxyhenzylidene  compound,  OjgHj.704N,j,,  forms  yellow 
flakes,  m.  p.  204°,  whilst  the  hydrochloride,  C4H9O2N7.2HCI,  is  a 
colourless,  very  hygroscopic,  crystalline  powder,  m.  p.  123°.  The 
wopropylidene-hydrazide  yields  with  nitrous  acid,  triazosuccinyl 
azoimide,  N3*CO*CH2*CH(N3)*CO*N3,  a  yellow  oil  with  penetrating 
odour ;  it  is  very  unstable,  exploding  violently  when  touched  or  when 
the  solution  is  evaporated.  In  the  dry  ethereal  solution,  aniline 
produces  triazosuccinoanilide^  ^-[(^yfi^r,,  in  colourless  needles,  m.  p. 
175°;  the  p-^o/mc?i(/e,  C^gHjjjOgN^,  forms  colourless  needles,  m.  p.  201°, 
whilst  triazoethylenediur  ethane,  C'02EfNH-CH2*CH(N3)-NH-C02Et,  is 
a  dark  yellow  oil,  soluble  in  warm  water,  decomposing  when  kept. 

J.  C.  W. 

Hydrolytic  Degradation  of  Triazo-acids,  Triazo-acid- 
azoimides,  and  Triazourethanes  (Formation  of  Triazo-alkyl- 
amines).  Theodor  Curtius  {Ber.,  1912,  45,  1057— 1093).— When 
hydrolysing  agents  are  allowed  to  act  on  organic  triazo-compounds,  the 
azoimide  nucleus  is  either  eliminated  as  hydrazoic  acid  or  in  the  form 
of  nitrogen.  Acid  azoimides,  which  are  analogous  to  acid  chlorides, 
are  very  susceptible  to  the  former  change  when  attacked  by  sufficiently 
dissociated  acids  or  alkalis.  With  water  or  alcohol,  however,  they 
lose  nitrogen  and  undergo  rearrangement  to  carbimides  or  urethanes. 
Aliphatic  triazo-compounds,  like  aromatic  azoimides,  frequently  resist 
simple  hydrolysis,  presenting  marked  contrast  to  the  haloid  analogues. 
With  more  powerful  agents  (strong  acids  or  bases),  they  lose  nitrogen 
and  many  of  the  possible  changes  which  may  occur  have  been  observed. 
Such  changes  are  illustrated  as  follows  : 

I.  CgHs-CHg-N,  — -^  CgHg-CHINH  --i^  C^H.-CHO  +  NHg. 

ir.  C6H,.CH2-N3  — -^  C,H5.CH2-NH2  +  N2  +  [0]. 
III.  C,H,.OH2-N3  ---->  CeH,.N:CH2  -— ^  ^^ 

C«H5-NH2  +  CH2O  —- ^H-COgH. 

They  consist  in,  therefore,  (I)  partial  and  transitory  rearrangement  of 
the  residue;  (II)  addition  of  hydrogen,  producing  primary  amines; 
and  (III)  complete  rearrangement  analogous  to  the  acid-azoimides, 
followed  by  hydrolysis  and  oxidation. 

Benzylazoimide  itself  has  already  been  shown  to  give  on  hydrolysis 
benzaldehyde  and  ammonia  (I)  [Abstr.,  1901,  574],  also  methylene- 
aniline  (III)  [Curtius,  1911].  Darapsky  now  proves  the  formation  of 
formic  acid  (HI)  ^nivate  communication).     )3-Triazoethylamiue, 

N3-CH2-CH2-NH2, 
which  is  very  stable  towards  strong  alkalis,  behaves  in  a  similar  manner 
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with  concentrated  hydrochloric  acid,  giving  principally  ethylene- 
diamine  (II)  along  with  ammonia  and  glycine,  traces  of  unoxidised 
glycinealdehyde  being  also  recognisable  (I).  Scheme  (III)  would 
furnish  a  methylenediaminomethane,  CHglN'CHg'NHg,  which  would 
at  once  break  down  into  ammonia  and  formaldehyde,  the  latter  being 
oxidised  to  formic  acid ;  the  presence  of  carbon  monoxide  in  the 
libeiatfcd  gases  would  result  from  the  decomposition  of  the  latter.  In 
neither  of  these  two  cases  could  nitrous  oxide  or  free  oxygen  be  found 
in  the  liberated  gases,  thus  contradicting  the  view  previously  held  by 
Curtius  and  Darapsky  (Abstr.,  1901,  574). 

The  various  fatty  triazo-acids  are  hydrolysed  by  strong  acids  or  bases 
more  especially  according  to  scheme  (I).  Thus  triazoacetic  acid  yields 
ammonia  and  glyoxylic  acid  (Abstr.,  1908,  i,  144);  a-triazopropionic  acid, 
CH3-CH(N3)'C02H  (b.  p.  121-5720  mm.),  when  heated  with  strong 
hydrochloric  aciu  furnishes  pyruvic  acid,  whilst  traces  of  an  a-amino-acid 
can  be  detected.  ^-Triazopropionic  acid,  Ng'CHg'CHg'COgH,  a  yellow 
oil  with  rancid  odour,  could  not  be  obtained  from  its  ester  by  means 
of  alkali,  as  this  eliminates  hydrazoic  acid  and  leaves  acrylic  acid 
(Forster  and  Fierz,  Trans.,  1908,  93,  669);  nevertheless,  the  ester,  the 
hydrazide,  or  its  acetone  derivative  may  be  smoothly  hydrolysed  by 
dilute  acids.  Strong  hydrochloric  acid  degrades  the  ester  to  acetalde- 
hyde  and  carbon  dioxide,  traces  of  glycine  being  also  detected  (III). 
y-Triazobutyric  acid,  in  the  form  of  its  ethyl  salt,  is  hydrolysed  by 
concentrated  hydrochloric  acid  to  ammonia,  ethyl  aldehydopropionate, 
CHO-CHg-CHg-COgEt,  and  /3-aldehydopropionic  acid  itself.  This 
semialdehyde  of  succinic  acid  is  easily  converted  into  succinic  acid 
(Perkin  and  Sprankling,  Trans,  1899,  75,  11);  the  hydrolysis  thus 
provides  au  interesting  conversion  of  butyric  into  succinic  acid. 
Probably  y-aminobutyric  acid  and  /^-alanine  (II  and  III)  are  also  pro- 
duced. Ethyl  triazosuccinate,  when  hydrolysed  by  means  of  sulphuric 
acid,  furnifches  ammonia,  pyruvic  acid,  and  carbon  dioxide,  the  latter 
substances  being  the  decomposition  products  of  the  expected  ethyl 
aceto-oxalate  (I).  Towards  alkalis,  however,  it  is  very  sensitive, 
decomposing  into  fumaric  and  hydrazoic  acids.  With  strong  am- 
monia, fumaramide,  ammonium  azoimide  and  apparently  ethyl  imino- 
succinamate,  C02Et'CH2*C(INII)*CO*NH2,  are  produced;  the  latter 
crystallises  from  alcohol  in  colourless  tablets,  m.  p.  120^^,  is  very  sweet 
to  the  taste,  and  decolorises  alkaline  permanganate.  Dilute  alkalis 
liberate  two  molecules  of  ammonia,  whilst  sulphuric  acid  yields 
pyruvic  acid  and  carbon  dioxide,  which  arise  from  the  intermediate 
ethyl  oxalacetate.  It  is  probably  identical  with  Thomas-Mamert's 
'' stereoisomeride  "  of  ethyl  aminofumaramate,  (Abstr.,  1895,  i,  267). 

Hydrolysis  of  those  triazourethanes  in  which  the  triazo-group  adjoins 
the  urethane-nitrogen,  yields  hydrazoic  acid  and  obher  degradation 
products.  Thus,  triazomethylurethane,  even  on  boiling  with  water, 
gives  (iwiisihly)  hydroxi/methylureihane,  HO*CH2*NH'C02Et,  as  slender, 
white  needles,  m.  p.  64°,  which  decompose  with  sulphuric  acid  into 
formaldehyde  and  carbon  dioxide.  It  was  not  found  possible  to 
obtain  such  a  substance  directly  from  glycolylazoimide,  HO'Ctfo'^^'-^s* 
'x-Triazoethylurethane  undergoes  a  similar  change  with  boiling  water 
or   dilute    acids,    giving    acetaldehyde,    etc. ;    it    also    suffers    gradual 
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liydrolypis,  the  ethylidenediurethane  of  Nencki  (Ber.,  1874,  7,  160), 
crystallising  out  from  the  oil  with  liberation  of  hydrazoic  acid.  Moist 
triazoethylonediurethane  also  decomposes  after  a  time,  yielding  a 
Mibstance,  m.  p.  60 — 65°  which  is  probably  ethanetriurethanet 
C02EfNH-CH2-CH-(NH-C02Et)2. 
On  the  other  hand,  those  urethanes  in  which  the  triazo-group  is  re- 
moved from  the  urethane-nitrogen  furnish  triazoalkylamines,  which 
are  remarkably  stable  towards  strong  alkalis,  losing  nitrogen  when 
hydrolysed  by  acids  and  giving  rise  to  diamines  (scheme  II.).  Thus, 
/?-triazoethylurethane  yields  with  baryta  the  /S-triazoethylamine  of 
Forster  and  Newman  (Trans.,  1911,  09,  1279),  whilst  y-triazopropyl- 
urethane  gives  the  y-triazopropylamine  recently- described  by  Forster 
and  Withers  (Trans.,  1912,  101,  490).  The  picrate  forms  golden- 
yellow  prisms  from  alcohol,  m.  p.  96",  and  the  contribution  of  the 
triazo  group  to  the  molecular  refraction  (M^  882)  is  normal.  Hydro- 
lysis with  strong  hydrochloric  acid  yields  trimethylenediamine,  whilst 
the  liberated  gas  contains  1  mol.  nitrogen,  a  small  amount  of  carbon 
monoxide,  but  no  oxygen  or  nitrous  oxide.  J.  C.  W. 

Stereochemistry  of  the  Aromatic  Series.  Edmundo  Lozano 
{Anal  Fis.  Quim.,  1912,  10,  81— 82).— Polemical  against  the 
originality  and  validity  of  the  formula  proposed  by  Casares  (com- 
pare Abstr.,  i,  247).  G.  D.  L. 

The  ConfigaratioQ  of  Benzene,  the  Mechanism  of  Benzene 
Substitution,  and  the  Contrast  between  the  Formation  of 
Para-,  Ortho-,  and  of  Meta-substitution  Products.  Jacob 
BoESEKEN  (Proc.  K.  Akad.  Welmsch.  Amsterdam,  1912,  14,  1066—1081). 
— The  author  has  already  pointed  out  that  for  the  retention  of  two 

homonymous  atoms  within  a  molecule, 

Q  a  certain  inequality  or  contrast   must 

^_^^         .^  be  assumed  which  may  possibly  be  caused 

(^^\  by  an  adverse  movement   of   the   cor- 

O  /^v    V_y^  /C^  ^        pusculse.     By  combining  this  idea  with 

(     ))  \^')  Werner's  fundamental  principle  of  the 

^-^  universal    affinity    he    arrives    at   the 

i       /C^  /""x      •       annexed    formula    for    benzene.       This 

\^   J  \^)  shows    not    only  the    contrast  between 

O   ^-^  (^^^      — ^        *'^®  ortho-,  para-,   and  meta-,  but   also 

v^^       \_^  .  the   equality  of    the    two   ortho-placed 

-        x-v  carbon  atoms. 

^  The   extreme   slowness    with    which 

benzene  undergoes  substitution  by 
halogens  in  the  absence  of  a  catalyst  is  attributed  to  the  small  chance 
of  the  molecules  readily  forming  additive  products  of  higher  potential 
which  will  then  eliminate  halogen  acid.  Only  the  case  of  the  forma- 
tion of  hexahalogen  benzene  compounds  results  in  a  condition  the 
jwteutial  of  which  can  be  smaller  than  that  of  a  mixture  of  benzene 
and  halogen.  In  confirmation  of  this,  van  der  Linden  has  noticed  that 
when  an  insufficiency  of  halogen  is  added  to  benzene,  hexahalogen 
benzene  is  obtained,  which  does  not  contain  appreciable  quantities  of 
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lower  additive  products.  The  role  of  the  catalyst  in  the  formation  of 
halogen  substitution  products  of  benzene  is  supposed  to  depend  on  its 
ability  to  promote  the  entrance  of  halogen  into  the  benzene  in  such  a 
manner  that  the  simplest  additive  product  is  first  formed. 

Generally,  a  catalyst  can  cause  a  modification  in  the  condition  of 
benzene  as  well  as  in  that  of  the  acting  molecule.  Should  the  latter 
alone  be  affected,  hexahalogen  additive  products  result  (action  of 
benzene  and  halogen  under  influence  of  light  or  hypohalogenic  acid). 
If,  however,  the  benzene  molecule  is  entered  by  the  catalyst,  then  the 
second  molecule,  which  may  also  have  been  made  active,  will  be  able 
to  act  there,  and  the  formation  of  mono-substitution  products  is  to  be 
expected  (action  of  FeClgjAlClg).  In  the  cases  of  nitration  and 
sulphonation  of  benzene,  which  occur  readily,  the  velocity  is  largely 
dependent  on  the  concentration  of  the  acid,  so  that  it  increases  at  a 
much  greater  rate -than  corresponds  with  the  strength  of  the  acid. 
Here  it  is  assumed  that  nitrogen  pentoxide  and  sulphur  trioxide  act 
at  catalysts. 

In  considering  the  further  substitution  of  mono-substituted  deriv- 
atives of  benzene,  the  author  points  out  that  two  influences  are  operative, 
namely,  the  disturbance  of  equilibrium  in  the  benzene  molecule 
occasioned  by  the  substituent  already  present,  and  the  aflSnity  of  the 
group  present  towards  the  entering  molecule.  He  distinguished  three 
general  cases  :  (1)  The  aflinity  of  the  entering  molecule  (B)  for  the 
substituent  present  (X)  is  very  great.  B  will  then  act  in  the  first 
place  on  X,  and  be  retained  therein,  after  which  action  ceases  (reduc- 
tion of  the  nitro-group,  oxidation  of  the  -SH-group,  etc.).  (2)  The 
aflinity  of  the  acting  molecule  B  for  X  is  less  considerable,  so  that,  at 
most,  labile  additive  products  can  be  retained.  The  group  B  will  then 
further  accentuate  the  disturbance  of  the  equilibrium  caused  by  X,  and 
the  molecule  enter  into  the  nucleus  in  the  ortho-para-position  (chlorina- 
tion  of  sulphides,  amides,  bromides,  iodides  ;  hydrogenation  of  phthalic 
and  terephthalic  acids,  etc.).  (3)  The  aflinity  of  the  acting  molecule  B 
for  X  is  not  present.  X  will  then  oppose  the  addition  and  substitution 
in  the  ortho-para-position,  so  that  the  influence  of  the  disturbance  of 
the  equilibrium  can  be  lessened  or  destroyed  by  this  adverse  action, 
thus  the  m-substitution  can  become  predominant  (nitration,  sulphona- 
tion, and  chlorination  of  nitro-compounds,  sulphonic  and  carboxylic 
acids,  hydrogenation  of  amino-  and  hydroxy-compounds).  H.  W. 

New  Method  for  the  Preparation  of  Hydrocarbons  of  the 
Styrene  Group.  I,  AUylbenzene  and  its  Homologaes. 
Franz  Kunckell  [and  Wilhelm  Dettmar]  {Ber.  Deut.  Pharm.  Ges.^ 
1912,  22,  180 — 199). — The  paper  consists  of  a  re-statement  of  earlier 
results  (Kunckell  and  Dettmar,  Abstr.,  1903,  i,  331  ;  Kunckell, 
Abstr.,  1903,  i,  617),  together  with  some  further  details  as  to 
derivatives  of  the  products. 

Propenylbeuzene  gives  a^-dibro  opropylbenzene,  CHPhBr*011MoBr, 
colourless  needles,  m.  p.  66 — 67°.  The  action  of  alcoholic  potash  on 
a-chloro-y8-bromopropeuylbenzene  apparently  removes  the  elements  of 
hydrogen  chloride,  giving  a  substance  of  unknown  constitution,  b.  p. 
232—238°,  122—130719  mm. 
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l-Methj/l-i-afi-dibromop'opi/lbenzene  is  a  colourless,  oily  liquid,  b.  p. 
140 — 143°/10  mm.,  D^^  i'609  ;  the  nitrosochloride  is  a  colourless  solid, 
m.  p.  135° 

\-Ethyl-i-apdibromopropylbenzene  has  b.  p.  162 — 165°/ 16  mm., 
D18  1-574. 

l-iso Pro2yyl-4iapdib7'omop'opylbenzene  has  b.  p.  169 — 172°/20  mm., 
D^^  1-512. 

\-Methyl-i-i^opropyl-Z-a^-dibromopropylbenz6ne  has  b.  p.  167 — 170°/ 
19  mm.,  b^«  1-43-2. 

1  :  2-Dimethyl-\-a(i-dibromopropylbenzene  has  b.  p.  165 — 168°/16  mm., 
D^8  1591.  D.  F.  T. 

New  Method  for  the  Preparation  of  Hydrocarbons  of  the 
Styrene  Group.  II.  a-Phenyl-A*-butylene  and  Its  Homologues. 
Franz  Kunckell  {Ber.  Deut.  Fharm.  Ues.,  10.12,  22,  242—251). 
— A  recapitulation  and  extension  of  the  results  obtained  in  the  pre- 
paration of  derivatives  of  a-phenyl-A*-butylene  from  phenyl  propyl 
ketone  derivatives  (compare  Kunckell  and  Siecke,  Abstr.,  1903,  i, 
331  ;  Kunckell,  Abstr.,  1903,  i,  617). 

a-p-2'olyl-A'^butylene  dibromide  [afi-dibromobutyltoluene], 
CcH^Me-CHBr-CHBr-CHgMe, 
is  a  pale   yellow    oil,    b.    p.    164 — 167°/18    mm.;    the  corresponding 
dichloride  is  a  pale  yellow  liquid,  b.  p.  261 — 266°,  or  124 — 129°/6  mm. ; 
additive  compound^    with    hydrogen    chloride,    a    reddish-yellow    oil ; 
nilrosochloride,  crystalline  scales,  m.  p.  148°  (decomp.). 

O;  ?«-,  and  ;>-Xylene  each  give  a  set  of  derivatives.  Three  xylyl-a- 
bromopropyl  ketones,  CgHgMeg'CO'OHBr'CHgMe,  were  obtained  : 
1  :  2  :  4,  a  liquid  of  irritating  odour,  b.  p.  157 — 160°/8  mm. ;  1:3:4, 
b.  p.  167— 172°/17  mm.;  1:4:3,  b.  p.  159— 16l°/16  mm.  Three 
a-cldoro  •  p  -  bromo  -  a  -  xylyl  -  ^°-  butylenes,  C^HgMeg'CCKCBr'CHgMe : 
1:2:4,  colourless  liquid  of  strong  aromatic  odour,  b.  p.  154 — 160°/ 
17  mm. ;  1  :  3  :  4,  b.  p.  144--154°/20  mm. ;  1  : 4  :  3,  b.  p.  150—155°/ 
16  mm.     These  by  reduction  yield  three  a-xylyl-A'^-butylenes, 

CgHgMeg-CHICH-CHgMe  : 
1  :  2  :  4,  an  oil  with  aniseed  odour,  b.  p.  238—239°,  122— 124°/18  mm., 
D^5  0-9114,  n20  1-5458,  dibromide,  pale  yellow  oil,  b.  p.  155—157°/ 
6  mm.;  1:3:4,  colourless,  aromatic  liquid,  b.  p.  226—228'-', 
or  109— lir/16  mm.,  Di^  0-8967,  n-^  l-534<),  c/i6romic/e,  pale  yellow 
liquid,  b.  p.  167 — 169°/15  mm.;  1  :  4  :  3,  iliquid  of  aromatic  odour, 
b.  p.  221°,  or  117— 120°/17  mm.,  D^^  08958,  n-'o  1  5280,  dibromide, 
colourless  leaflets,  m.  p.  75°,  b.  p.  166— 168°/16  mm. 

Ethyl  benzene  gives  i^-ethylpkenyl  a-bromoprop^jl  ketone,  a  very 
pale  yellow  liquid,  b.  p.  152 — 154°/7  mm.  ;  a-chloro-^-bromo-a-^- 
ethylphenyl-A'^-butylene,  b.  p.  140 — 145°/6  mm.,  and  a-^-ethylphenyl-A'^- 
butylene,  a  colourless  liquid  of  aniseed  odour,  b.  p.  230 — 233°,  or 
98— 102°/7  mm.,  D-o  09074,  n^^  1-5405;  the  dib-omide  of  the  last 
substance  is  almost  colourless,  b.  p.  146 — 149°/6  mm. 

Cumene  gives  a-Y>-isop7'opylp/ieuyl  a-bromopropyl  ketone,  b,  p. 
153 — 160°/8  mm.  ;  a-chlo?'0-ii-bro7no-a-p-isopropylphenyl-A'^-bulylene,  a 
pale  yellow  oil,  b.  p.  145 — 155°/8  mm.,  and  a-^-isopi'opylphenyl-A'^- 
butyIene,SL  yellow  oil,  b.  p.  242—243°,  or  131— 139°/17  mm.,Dii  08932, 
n-^  1-5330;  the  last-named  gives  a  dib7'omide,  b.  p.  152 — 157°/10  mm. 
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Cymene  gives  ^-methyl-Q-isopropylphenyl  a-bromopropyl,  ketone^  b.  p. 
152 — 155°/8  mm.  ;  a-chloro-(3-hromo-a-3-methyl  Q-isopropylphenyl-A''- 
hutylene^  b.  p.  152 — 159°/16  mm.,  and  a-3-methyl-6-isopropylphenyl-\'^- 
hutylene,  a  pale  yellow  liquid,  b.  p.  241—244°,  W^  0-9353,  w^o  1-5274; 
the  dibromide  of  the  last  has  b.  p.  150—15277  mm.  D.  F.  T. 

New  Applications  of  the  Grignard  Reaction.  Julius  von 
Braun,  H.  Deutsch,  and  A.  Schmatloch  (Ber.,  1912,45, 1246—1263). 
— It  has  already  been  observed  that  the  conversion  of  phenoxylated 
iodides  of  the  type  CgH5*0*(CH2)a;'I  iiito  phenoxyolefines  by  way  of 
the  quaternary  ammonium  iodides  and  the  ammonium  hydroxides 
does  not  proceed  smoothly  when  the  chain  X  has  more  than  six 
members  (compare  Abstr.,  1907,  i,  28).  It  is  now  found  that  when 
the  iodine  is  sufficiently  removed  from  the  phenol  nucleus,  the  iodides 
give  true  Grignard  compounds,  which  furnish  the  desired  olefines  when 
treated  with  allyl  bromide,  a  reaction  similar  to  that  discovered  by 
Tiffeneau,  namely,  that  magnesium  phenyl  bromide  and  allyl  bromide 
readily  yield  allylbenzene. 

Two  of  the  lowest  members  of  the  series,  bromophenetole  (Grignard, 
Abstr,  1904,  i,  494)  and  y-phenoxypropyl  iodide,  do  not  react  in  the 
normal  way  with  magnesium,  but  already  with  8-phenoxybutyl  iodide 
70%  of  the  substance  does  react,  yielding  with  water  w-phenoxy- 
butane,  1  : 8-diphenoxyoctane  also  being  formed  by  the  synthetic  action 
of  the  metal.  Similarly,  c-phenoxyamyl  iodide  furnishes  phenoxy- 
pentane,  0^r,'0*\OH^^'QI{^^  a  pleasant  smelling  oil,  b.  p.  111°/17  mm., 
volatile  in  steam, and  non-volatile aK-c^i;?/ienoa32/<feca7ie,OPh'[CH2]io*OPh, 
m.  p.  86°,  whilst  the  action  of  oxygen  on  the .  magnesium  compound 
produces  ^-phenoxyamyl  alcohol,  OPh*[CH2]5*OH,  as  a  glycerol-like 
liquid,  b.  p.  150 — 155°/ 11  mm.,  which  gives  an  oily  benzoyl  derivative 
and  a  well-defined  phenylur ethane,  OPh*[CH2]5*0*CO*NHPh,  m.  p. 
93°.  The  same  magnesium  compound  reacts  with  trioxymethylene  to 
give  t^-plienoxyliexyl  alcohol,  a  similar  syrupy  liquid,  b.  p.  175°/13  mm., 
the  phenylurethane,  CjgHgsONg,  of  which  melts  at  102°,  but  with  ethylene 
chlorohydrin,  however,  it  only  yielded  traces  of  phenoxyheptyl  alcohol. 
Attempts  to  convert  these  Grignard  compounds  into  acetals  and  thus 
into  aldehydes  by  means  of  ethyl  orthoformate  have  not  succeeded,  but 
the  nitro-method  which  led  to  aliphatic  dialdehydes  and  fatty-aromatic 
aldehydes  (compare  Abstr.,  1911,  i,  830;  1912,  i,  265)  may  prove 
useful  in  the  case  of  these  iodides.  From  y-plienoxy propyl  iodide  and 
silver  nitrite,  y-nitro-a-phenoxypropane  OPh*[CH2]3'N02,  is  obtained  as 
a  pale  yellow,  pleasant  smelling  liquid,  b.  p.  171 — 177°/17  mm.,  which 
on  reduction  yields  phenoxypropionaldoxime,  OPh'[CH2]2*CHINOH, 
m.  p.  142°  I  €-nitro  a-phenoxypentane,  OPh-[CH2]5-N02,  b.  p.  203—209°/ 
16  mm.,  and  phenoxyvaleraldoxime,  OPh'[(JH2]4*CH.INOH,  m.  p. 
112 — 113°,  are  prepared  in  the  same  way. 

Tiffeneau's  application  of  allyl  bromide,  which  has  also  been  made 
use  of  by  de  Resseguier  in  the  preparation  of  allylc2/c/ohexaLje 
(Abstr.,  1910,  i,  467),  has  now  been  extended  to  a  variety  of 
magnesium-halogen  compounds,  and  is  shown  to  be  very  valuable  in  the 
building  up  of  aromatic  compounds  with  long  side-chains.  Besides 
the  allyl  products,  X-CgH^,  which  are  often  produced  in  70%  yields, 
condensed  hydrocarbons,  X*X,  are  also  formed.     Octyl  bromide  gives 
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nndet^lene  and  hexadecane ;  ac-di-iodopetitane  gives  imdecadiene, 
recently  described  by  Reformatzky  (Abstr.,  1911,  i,  597),  oxidation  to 
aselaic  acid  confirming  the  position  of  the  unsaturated  linking ; 
aS-di-iodobutane  yields  A*'-rf«ca^i€ne,  CH2lCH*[CH2](}*CHICH2,  a  sweet 
smelling  liquid,  b.  p.  170°,  which  appears  to  be  identical  with  the 
hydrocarbon  from  decamethylenebistrimethylammonium  hydroxide 
(this  vol.,  i,  165).  In  the  same  way  phenylethyl  bromide  gives 
phenylamylene  (Abstr.,  1911,  i,  613),  the  position  of  the  ethenoid 
linking  being  shown  by  the  fact  that  only  after  prolonged  heating  with 
saturated  hydrobromic  acid  does  addition  take  place,  the  resulting 
hhro7no-a-phenylj)e7itane,CQU  r;[CB^\'CRMe'Br,  b.  p.  137— 139713mm., 
differing  from  the  isomeric  c-phenylamyl  bromide  (this  vol.,  i,  106)  in 
that  it  has  a  much  less  intense  odour.  The  bromine  atom  is  only 
exchanged  for  cyanogen  after  heating  with  potassinm  cyanide  for  many 
days  ;  the  nitrile^  CH2Ph*[CH2]2*CllMe*CN,  is  a  colourless,  faintly 
smelling  liquid,  b.  p.  150 — 154:°/in  vacuum,  which  hydrolyses  with 
difficulty  to  h-phenyl-a-methyhaleric  acid,  CgH5*[CH2]3*CHMe'C02H, 
b.  p.  178°/8  mm.,  giving  a  white  silver  salt,  but  not  crystallising 
(compare  Abstr.,  1911,  i,  969  :  c-phenylhexoic  acid).  From  phenyl- 
propyl  bromide,  magnesium  and  allyl  bromide,  the  very  pleasant 
smelling  phenylhexyleney  CH2Ph*[CH2]3'CHICH2,  is  obtained,  b.  p. 
94—95710  mm.,  B^  0-8839,  <  1-5033.  With  similar  difficulty  it 
unites  with  hydrogen  bromide,  the  e-hromo-a-phenylhexane, 

CH2Ph-[CH2]3-CHMeBr, 
boiling  at  152 — 156710  mm.,  and  yielding  a  magnesium  compound 
which  decomposes  with  trioxy methylene,  giving  ^-phenyl- (3-methylhexy I 
a/co/ioZ,  CH2Ph-[CH2]3-CHMe-CH2-OH,  b.  p.  160—163713  mm.,  which 
has  a  sweet  odour,  more  intense  than  that  of  phenyl heptyl 
alcohol  and  more  pleasant  than  that  of  ^-phenylhexyl  alcohol.  Phenyl- 
amyl  bromide,  CH2Ph-[CH2]3-CH2Br,  b.  p.  144712  mm.,  from 
€-phenylamyI  alcohol  and  hydrobromic  acid,  gives  a  somewhat  poorer 
yield  of  phenyloctylene,  CHoPh-[CH2]5-CHICH2,  a  pleasant  smelling, 
colourless  liquid,  b.  p.  115—11778  mm.,  Df  0*8792,  <  1-4995.  From 
8-phenoxybutyl  iodide,  besides  some  diphenoxyoctane,  phenoxyheptene, 
OPh-[CH2]5-CH!CH2,  is  obtained  ;  this  readily  absorbs  bromine,  the 
somewhat  unstable  dibromide  being  hydrolysed  with  difficulty  by 
means  of  fuming  hydrobromic  acid,  yielding  a/Srj-tribromoheptane, 
CH2Br-[CH2]4'C"^Br-CH2Br,  a  colourless  liquid  having  a  pleasant, 
spicy  odour  and  boiling  at  150 — 15578  mm.  Similarly,  phenoxyoctene, 
CH2Ph-[CH2]5-CHICH2,  from  e-phenoxyamyl  iodide,  may  be  converted 
into  a/3e-tribromo-octane,CB2Bi"[CH2\'CB.Br'CH^'Br,  b.  p.  I6O7IO  mm. 
These  tribromo-paraffins,  like  ajSc-tribromohexane  (Abstr.,  1911,  i, 
938),  react  with  magnesium,  losing  the  neighbouring  bromine  atoms  and 
yielding  unsaturated  magnesium  compounds,  but  the  conversion  of  these 
into  unsaturated  iodides  by  means  of  iodine  is  unsatisfactory,  the 
ethenoid  linking  absorbing  the  halogen  to  a  great  extent.  It  is  now 
found,  however,  that  iodoacetonitrile  brings  about  the  desired  change 
and  that  it  reacts  generally  like  the  free  element,  converting,  for 
example,  bromobenzene  into  iodobenzene  and  phenylpropyl  bromide  into 
phenylpropyl  iodide,  b.  p.  118 — 123710  mm.,  which  is  characterised  by 
conversion    into  phenyl butyronitrile  (Abstr.,  1910,  i,  843),  and  into 
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phenylbutyric  acid  itself.  In  the  case  of  a^e-tribromohexane,  a  certain 
mount  of  an  unsaturated  hydrocarbon,  probably 
CHMe:CH-[CH2]fi-CH:CHMe, 
is  obtained,  but  the  presence  of  iodohexylene,  CHMeICH-[CH2]2*CE[2Tj 
is  shown  by  its  conversion  in  the  crude  state  into  a  nitrile  and  then 
into  A«-heptenoic  acid,  CH3-CH:CH-[CH2]3-C02H.  The  formation  of 
iodoheptylene  from  a/377-tribromoheptane  is  also  proved  by  treating  the 
crude  product  with  trimethylamine,  when,  besides  a  small  amount 
of  trimethylcyanomethylammonium  iodide,  NMegl'CHg'CN,  m.  p.  196*^, 
from  unchanged  iodoacetonitrile,  the  recently  described  trimethyl- 
A<-heptenylammonium  iodide  (Abstr.,  1912^  i,  165)  is  obtained;  this 
confirms  the  position  of  the  three  bromine  atoms,  and  hence  of  the 
ethylene  linking  in  phenoxyheptene.  For  synthetic  purposes  it  appears 
unnecessary  to  isolate  the  unsaturated  iodide  from  the  crude  product. 

J.  C.  W. 

The  Action  of  Aluminiura  Chloride  od  the  Homologues  of 
Benzyl  Chloride.  Julius  von  Braun  and  H.  Deutsch  {Ber.,  1912, 
45,  1267 — 1274). — Inspired  by  Kipping's  discovery  that  fatty- 
aromatic  acid  chlorides  produce  cyclic  ketones  under  the  influence  of 
aluminium  chloride  (see  Trans.,  1894,  65,  480;  1899,  75,  144  ;  1901, 
79,  602),  the  authors  have  tried  the  action  of  this  reagent  on  their 
oxygen-free  fatty-aromatic  chlorides,  with  the  hope  of  finding  the 
conditions  for  ring  formation.  They  have  found  that  the  substitution 
of  -CH2  for  -CO  in  the  side-chain  is  of  enormous  influence,  considerably 
diminishing  the  tendency  to  the  formation  of  benzene  derivatives  of 
five-  or  seven-membered  rings. 

Phenylbutyl  chloride  was  converted  by  this  means  into  pure  tetra- 
hydronaphthalene  previously  obtained  from  naphthalene  in  a  less  pure 
form  by  Bamberger  and  Kitschelt  (Abstr.,  1890,  1146)  ;  contrary  to 
this  earlier  notice,  it  was  found  to  have  an  odour  like  hydrindene,  did 
not  change  in  the  air,  nor  decolorise  bromine,  and  was  only  slowly 
attacked  by  permanganate;  b.  p.  205°,  Df  0-957,  <"  1-5370.  Phenyl- 
propyl  chloride,  however,  gave  only  a  trace  of  hydrindene,  although 
phenylpropionyl  chloride  is  converted  to  the  extent  of  95%  into 
a-hydrindone  (Thiele  and  Wanscheidt,  Abstr.,  1910,  i,  831) ;  the 
chief  product,  which  is  not  volatile  in  steam,  is  a  viscid,  chlorine-free, 
red  oil,  probably  a  combination  of  several  molecules  of  the  chloride 
with  elimination  of  hydrogen  chloride.  A  mixture  of  such  compounds 
is  the  only  result  in  the  case  of  phenylethyl  chloride.  Phenylamyl 
chloride  in  light  petroleum  or  carbon  disulphide  solution  is  converted 
into  a  similar  mixture  (35%),  but  chiefly  into  a  peppermint-like  oil 
which  distilled  in  steam  (60%) ;  potassium  permanganate  removed  a 
small  amount  of  unsaturated  hydrocarbons  from  this,  leaving  phenyl- 
cycZopentane  (compare  Borsche  and  Menz,  Abstr.,  1908,  i,  149).  In 
benzene  solution,  however,  the  portion  not  volatile  in  steam  was  not  a 
complicated  mixture,  but  ae-diphenylpentane,  CH2(CH2*CH.2Ph)2,  a 
glycerol-like  liquid,  b.  p.  190—200712  mm.  The  formation  of  phenyl- 
c?/c/opentane,  the  constitution  of  which  is  confirmed  by  oxidation  to 
benzoic  acid  and  not  to  phthalic  acid,  as  the  latter  would  agree  with 
benzosuberane,  is  a  case  in  which  aliphatic  hydrogen  is  removed  in  an 
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elimination  of  hydrogen  chloride,  and  instances  a  new  coiirrt©  of  the 
Friedel  and  Craft's  reaction.  That  the  cv/r^/opentane  ring  does  not 
hinder  substitution  in  the  benzene  ring  is  shown  by  the  formation  of 
p{l)-nitrop/tenylcyc\opentane,  NOg'C^jH^'CgHt,,  a  yellow  oil  with 
pleasant  odour,  b.  p.  162—169713  mm.  "  J.  C.  W. 

Electrolytic  Reduction  of  Nitrobenzene  without  a 
Diaphragm.  E.  R  Farnau  (J.  Physical  Chem.,  1912,  16,  249—252. 
Compare  iSnowdon,  this  vol.,  i,  100). — Snowdon's  method  of  electro- 
lysing an  emulsion  of  nitrobenzene  between  iron  electrodes  when 
carried  out  at  ordinary  temperatures  (25°,  rising  to  35°)  with  sodium 
sulphate  solution  as  electrolyte  instead  of  ferrous  chloride  gives  a  good 
yield  of  aniline. 

Both  cathodic  hydrogen  and  ferrous  sulphate  act  as  reducing  agents. 
In  the  author's  experiments  the  reduction  was  not  carried  to 
completion,  and  the  average  current  efficiency  calculated  on  the 
aniline  produced  was  78%.  It  is  stated  that  no  reduction  product 
other  than  aniline  was  obtained,  but  about  12%  of  the  nitrobenzene 
was  unaccounted  for.  R.  J.  C. 

Nitration  of  o-Tolyl  ;9-Toluenesulphonate.  Frederic  Reverdin 
(Bull.  Soc.  chim.,  1912,  [iv],  11,  447;  Ber.,  1912,  45,  1450).— In  a 
previous  paper  with  P.  Crepieux  (Abstr.,  1902,  i,  435),  the  author 
described  o-tolyl  j[?-toluenesulphonate  as  yielding  on  nitration 
3  : 5-dinitro-o-tolyl  ;>toluenesulphonate,  m.  p.  108 — 109°.  He  now 
finds  that  the  substance  so  described  was  really  5-niiro-o-iolyl 
2-7iitro-^-toluenesiUphonate  (compare  XJUmann  and  Sane,  this  vol., 
i,  104).  T.  A.  H. 

Unsaturated  Compounds.  I.  Elimination  of  Hydrogen 
Chloride  from  Unsymmetrical  Carbinyl  Chlorides.  Alex. 
Orec-hoff  and  R.  Konowaloff  (Ber.,  1912,  45,  861— 865).— On 
elimination  of  hydrogen  chloride  from  dibenzylphenylethylcarbinyl 
chloride,  CH2Ph-CH2-CC](CH2Ph)2,  by  heating  with  pyridine,  the 
formation  of  two  unsaturated  hydrocarbons  is  possible.  By  oxidation 
of  the  product  with  ozone,  benzaldehyde  is  obtained,  proving  that  the 
hydrocarbon  obtained  has  the  constitution 

CH2Ph-CH2-C(CH2Ph):CHPh. 
The  nearest  phenyl  radicle  in  ibhis  case  has  the  strongest  displacing 
influence  on  the  hydrogen  of  the  methylene  group.     It  is  j^'oposed  to 
test  whether  this  is  a  gCLcral  rule. 

Dibenzylplienylethylcarbinol,  prepared  by  the  interaction  of  ethyl 
phenylpropionate  with  benzyl  chloride  and  ether,  crystallises  in  small, 
colourless  needles,  m.  p.  62 — 63°. 

Dibenzylphenylethylcarbinyl  chloride^  obtained  by  the  action  of  dry 
hydrogen  chloride  on  the  carbinol  dissolved  in  ether,  forms  colourless 
needles,  m.  p.  108°. 

p-Phenyl-a-benzyl-a-phenylethylethylene  [aS- Diphenyl-^ -benzyl -^'^^ 
butylene]  crystallises  in  well-formed,  colourless  needles  in  stellate 
aggregates,  m.  p.  57—58°.  E.  F.  A. 
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Hexahydrotriphenylmethane  and  its  Derivatives.  Julius 
ScHMiDLiN  and  Robert  von  Escher  (5e?-.,  1912,  45,  889 — 899). — 
Hexahydrotriphenylmethane  [diphenylc?/c?ohexylmethane]  is  obtained 
by  reduction  of  hexahydrotriphenylcarbinol  or  from  diphenylc?/c^o- 
hexylidenemethane.  The  hydroxyl  group  of  hexahydrotriphenyl- 
carbinol is  very  mobile,  but  substitution  is  prevented  by  the  proximity 
of  the  c?/c/ohexane  ring;  in  such  cases,  water  is  eliminated  and 
diphenylci/c^ohexylidenemethane  obtained.  No  carbinyl  chloride  could 
be  isolated  after  the  mild  action  of  hydrogen  chloride.  When  hydrogen 
chloride  is  allowed  to  act  directly  on  the  unsaturated  hydrocarbon 
or   on   the   carbinol    at   a   higher    temperature,    diphenylchlorocjclo- 

hexylmethane^  CHPhg'CCKCpTT^.pTT^^CHg,  isomeric  with  the  car- 
binol chloride  is  readily  obtained.  The  instability  of  the  carbinol 
chloride  points  to  a  similar  instability  in  the  dyes  derived  from 
hexahydrotriphenylmethane. 

To  prepare  hexahydroleucomalachite-green  (Zelinsky  and  Gutt, 
Abstr.,  1907,  i,  709),  magnesium  cyclohQxjX  bromide  is  caused  to  react 
with  /?-dimethylaminobenzaldehyde,  and  the  jt?-dimethylaminophenyl- 
C2/c^ohexylcarbinol  formed  (Schmidlin  and  Escher,  Abstr.,  1908,  i,  163) 
is  condensed  with  dimethylaniline. 

Crystalline  oxidation  products  of  hexahydroleucomalachite-green 
could  only  be  obtained  using  Caro's  acid,  when  a  dioxide, 

(0:NMe2-CeH,)2CH-C„H„, 
is  formed. 

On  oxidation  in  acetic  acid  solution  with  very  little  lead  peroxide 
or  ozone,  a  fairly  marked  bluish  coloration  is  produced,  which  in  time 
vanishes,  particularly  on  the  addition  of  mineral  acids. 

DiphenylcycXohexylmethane  forms  prismatic  crystals,  m.  p.  5 6  "5°. 

Diphenylchlorocyclohexylmethane  crystallises  in  colourless  leaflets, 
m.  p.  120—122°  (corr.). 

Diphenylbromocyclohexylmethane  separates  in  colourless,  lustrous 
crystals,  m.  p.  125°  (corr.). 

The  dioxide  of  hexahydroleucomalachite-green  crystallises  in 
lustrous,  colourless  plates,  m.  p.  165°  (corr.). 

^-MethoxyphenylcjcXohexylcarhinoly  0Me'CgH4*CH(0H)'CgHip  pre- 
pared from  bromoc2/c^ohexane,  magnesium,  and  anisaldehyde,  forms 
long,  colourless  needles,  m.  p.  92°  (corr.). 

^-MethoxyphenylcycXohexylcarhinyl  chloride  separates  in  crystals, 
m.  p.  104°  (corr.) ;  when  boiled  with  water,  it  is  converted  into  the 
carbinol.  E.  F.  A. 

Autoreduction  of  Triphenylmethyl  under  the  Action  of 
Light.  Julius  Schmidlin  and  Antonio  Garcia-Banus  {Ber.,  1912, 
45,  1344 — 1350). — Complete  decolorisation  occurs  when  a  benzene 
solution  of  pure  triphenylmethyl  is  exposed  to  diffused  light,  quantita- 
tive decomposition  into  triphenylmethane  and  diphenyldi-bipheuylene- 
ethane  taking  place  : 

6C(C,H,)3  =  4CH(C,H3),  +  S«!!>CPh.CPh<?«^\ 

VOL.   CII.   i.  h  h 
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The  reaction  appears  to  depend  on  the  i  eduction  of  hoxaphenylethane 
to  diphenyldi-biphenylene-ethane  by  the  triphenylmethyl.  Complete 
dccolorisation  is  only  observed  when  pure  triphenylmethyl  is 
employed.  When  heat  or  impure  metal  is  used  in  the  preparation  of 
the  latter  substance,  yellow  impurities,  stable  towards  light,  are 
readily  introduced. 

Pure  triphenylmethyl  dissolved  in  benzene  was  exposed  to  light 
duiing  forty-tive  days.  The  colourless  solution  had  deposited  crystals 
of  diphenyldi-biphenylene-ethane,  which  were  filtered  and  exposed  to  air 
in  benzene  solution,  whereby  phenylilipheuylenecarbinyl  peroxide, 
C3gir2g02,2C^Hg,  m.  p.  209°  (corr.),  was  obtained,  the  identity  of  which 
was  proved  by  comparison  with  phenyldiphonylenecarbinyl  peroxide 
obtained  from  phenyldiphenylenecarbinol.  The  mother  liquor  yielded 
triphenylmethane,  together  with  a  small  additional  quantity  of 
diphenyldi-biphenylene-ethane.  Solutions  of  triphenylmethyl  remained 
unchanged  when  preserved  in  the  dark  during  three  months. 

Triphenylmethyl,  when  heated  during  forty-eight  hours  in  xylene 
solution,  yielded  triphenylmethane,  together  with  a  large  quantity  of  a 
non-crystalline,  fluorescent,  yellow  substance.  When  heated  in  benzene 
solution  at  100°  during  four  months,  it  yielded  only  crystalline 
products,  chiefly  a  substance,  m.  p.  165°,  which  is  coloured  red  by 
concentrated  sulphuric  acid.     No  triphenylmethane  could  be  detected. 

H.  W. 

The  Behaviour  of  Monohalogenanilines.  Otto  Fischer  and 
Peter  Neber  (5cr.,  1912,45,  1093— 1098).— The  behaviour  of  o-chloro- 
aniline  is  in  many  respects  peculiar.  With  regard  to  the  formation  of 
benzylidene  compounds,  and  the  action  of  nitrous  acid  on  o-halogenmono- 
methylanilincs  or  o-chloroacetanilide,  however,  these  substances  behave 
similarly  to,  for  example,  m-chloroaniline. 

By  the  condensation  of  o  chloroaniline  with  the  respective  aldehydes, 
the  following  derivatives  were  obtained  :  benzylidene-o  chloroaniline, 
m.  p.  33 — 34°;  o-hydroxyhenzylidene-o- chloroaniline,  m.  p.  79°; 
p-hydroxybenzylidtne-o  chloroaniline,  m.  p.  162°;  o-nitrobenzylidene-o- 
Moroaniliiu,  m.  p.  111°;  ^-niti'obenzylidene-o-chloroariiline,  m.  p.  121°; 
l>77iethoa'ybenzylide7ieochloroaniline,  m.  p.  58°;  from  o-bromoaniline 
were  obtained  o-hydroxybenzylidene-o-bromoaniline,  m.  p.  84°,  and 
^-hydroxybenzylideneo-brojnoaniline,  m.  p.  162°. 

o-CJdoi'O-^-nitrosoacetanilide,  m.  p.  47°,  was  prepared  by  passing 
nitrous  fumes  into  a  well-cooled  tolution  of  o-chloroacetanilide  in 
glacial  acetic  acid. 

o-Chloroaniline  was  treated  successively  with  methyl  sulphate  and 
nitrous  acid.  The  oily  nitrosoamine,  when  acted  on  by  concentrated 
hydrochloric  acid,  was  transformed  into  o-chloro-p-nilrosomethylaniline, 
m.p.  131 — 132°, which  gave o-chloro-pnilro8ophenol,m.  p.  148°(decomp.), 
when  heated  with  sodium  hydroxide.  o-Bromoaniline,  when  similarly 
treated,  yielded  o-bromoip  nitrosomethylaniline,  m.  p.  104°.  Similarly, 
from  7/z-chloroaniline,  vOi-chlorophenylmelhylnitrosoamine,  m.  p.  37 — 38°, 
was  prepared,  which  was  transformed  into  m-chloro-^-nitrosomethyl- 
aniline,  m.  p.  134 — 136°  (decomp.),  by  the  action  of  cold  hydrochloric 
acid.  If.   \V. 
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The  Nitrosoamine  Rearrangement  with  Hydrobromic  Acid. 
Otto  Fischer  [with  Hans  Giioss]  {Ber.,  1912,  45,  1098—1103).— 
NitrosoaniineB  are  converted  into  ^-nitroso-bases  by  means  of  hydro- 
chloric acid  in  alcoholic,  aqueous,  or  glacial  acetic  acid  solution.  It 
is  advisable  to  choose  that  solvent  in  which  the  hydrochloride  of  the 
nitroso-base  is  least  soluble.  Disturbing  factors  arise  through  the 
oxidation  of  the  eliminated  nitric  oxide  by  means  of  air,  and  the  reac- 
tion of  the  nitrogen  peroxide  with  hydrochloric  acid,  resulting  in  the 
liberation  of  chlorine  and  the  formation  of  chlorinated  by-products. 
These  disturbing  influences  are  more  marked  when  hydrobromic  acid 
is  substituted  for  hydrochloric  acid. 

A  cold  ethereal  solution  of  phenyl methylnitrosoamine,  when  acted 
on  by  an  alcoholic  solution  of  hydrobromic  acid,  precipitated  the  hydro- 
bromides  of  methylaniline,  p-nitrosomethylaniline,  ^-bromomethyl- 
aniline,  and  o-jt»-dibromomethylaniline,  the  latter  in  very  small 
quantity,  whilst  the  mother  liquor  contained  phenylmethylnitrosoamine, 
y>bromophenylmethylnitrosoamine,  together  with  the  hydrobromides  of 
methylaniline,  jt?-bromomethylaniline,  and  jo-nitrosomethylaniline. 
Larger  quantities  of  the  above-mentioned  o-^-dibromomethylaniline 
can  be  obtained  when  phenylnitrosoamine  is  added  to  a  well-cooled 
aqueous  solution  of  hydrobromic  acid  (D  1'78).  o-^-Dibromophenyl- 
methylnitrosoamine  has  m.  p.  50°. 

If  the  para-position  in  the  nitrosoamine  be  already  occupied,  an 
almost  quantitative  transformation  into  the  secondary  base  can  be 
brought  about  by  hydrobromic  acid;  thus  jo-bromophenylmethyl- 
nitrosoamine  yields  />-bromomethylaniline. 

Diphenylnitrosoamine,  when  dissolved  in  a  inixture  of  alcohol  and 
ether  and  treated  with  alcoholic  hydrobromic  acid,  yielded  d«i phenyl- 
amine  and  di-/?-bromodiphenylamine.  H.  W. 

Action  of  Methyl  Iodide  and  Alkali  on  p-Nitrosodimethyl- 
aniline.  Otto  Fischer  and  Eduard  Hepp  [Ber.^  1912,  45, 
1103 — 1104). — Contrary  to  the  statement  of  von  Pechmann  and  Seel 
(Abstr.,  1898,  i,  309),  the  authors  find  that  tetramethyldiamino- 
glyoxime  iV^-phenyl  ether  is  formed  when  the  methiodide  of  />-nitroso- 
dimethylaniline  is  treated  with  sodium  hydroxide.  H.  W. 

Action  of  Concentrated  Sulphuric  Acid  on  Some  Aromatic 
Nitrosamines.  III.  Frederic  Keverdin  and  Franz  Liebl  {Arch,  Sci. 
phys,  nat.,  1912,  [iv],  33,  332—338.^  Compare  Abstr.,  1910,  i,  255; 
1911,  i,  123). — With  the  object  of  determining  whether  the  reduction 
of  secondary  nitroamines  to  nitrosoamines  by  sulphuric  acid  is  general, 
derivatives  of  o-  and  ^-phenetidine  have  been  prepared.  These  readily 
undergo  oxidation,  so  although  the  formation  of  nitrosoamines  does 
indeed  take  place,  the  yields  are  very  poor,  being  much  less  than  in  the 
former  cases.  The  course  of  the  reaction  is  not  clear,  although  the 
liberation  of  carbon  dioxide,  oxygen,  nitrogen,  and  sometimes  oxides  of 
nitrogen  would  suggest  a  complete  destruction  of  part  of  the  substance  ; 
slight  changes  in  the  experimental  conditions  modify  the  result  to  such 
an  extent  that  comparative  studies  are  well-nigh  impossible.  It  may 
bo  that  the  nitro-group  is  set  free  to  oxidise  a  part  of  the  molecule 
*  and  Bull.  Soc.  cJdm.,  1912,  [iv],  11,  485—490. 

h  h   2 
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and  then  becomes  fixed  as  a  nitroso-gronp,  for  it  is  found  that  such 
resistant  nitroaniines  as  the  highly  oxidised  trinitromethylnitroaniline 
scarcely  react,  whilst  in  the  caso  of  those  nitroamines  which  are  only 
slightly  substituted,  the  nitro-group  is  free  to  wander  in  the  nucleus 
and  the  formation  of  nitrosoamines  is  likewise  avoided. 

Dimethyl-o-phenstidine,  OEt'C^H^'NMeg,  is  obtained  as  a  colourless 
oil  by  the  action  of  hot  methyl  sulphate  on  o-phenetidine.  It  boils  at 
218 — 220°,  has  a  characteristic  odour,  and  becomes  pink  in  the  light. 
Concentrated  nitric  acid  converts  it  into  Blanksma's  3  :  5-dinitromethyl- 
nitroamino-o-phenetidine  (Abstr.,  1905,  i,  431),  from  which  phenol 
removes  the  iV^-nitro-group,  producing  3  :  5-dinitromonomethyl-o-phene- 
tidine  (Blanksma,  loc.  cit.).  This  secondary  amine  yields  with  nitrous 
acid,  3  :  d-dinitromethylnitrosoamiuo-o-phenetidme, 
0EfC6H2(NO2)2-NMe-N0, 
which  crystallises  from  alcohol  in  yellow  needles,  m.  p.  71°.  The 
nitroamine  forms  a  green  solution  in  a  little  cold  sulphuric  acid,  giving 
the  same  nitrosoamine  (20%  yield),  accompanied  by  a  small  quantity 
of  tlie  dinitromethyl-o  phenetidine,  only  the  latter  being  recovered 
when  excess  of  acid  is  used,  or  the  temperature  is  allowed  to  rise. 
Methyl  sulphate  also  methylates  ^-phenetidine,  yielding  Knorr's 
dimethyl -jy- phenetidine  (Abstr.,  1897,  i,  108),  which  cold  con- 
centrated nitric  acid  converts  into  3  :  K>-dinitromethylnitroso- 
p-phenetidine,  OEt*C,,H2(N02)2*NMe*NO.  This  separates  in  shining 
leaflets,  m.  p.  108°,  and  is  oxidised  by  fuming  nitric  acid  to 
3  :  ^'dinitro7nethylnitroamino-p-phenetidine,  OEt'CgH2(N02)2'NMe*NC)2, 
which  crystallises  in  pale  yellow  needles  from  alcohol,  m.  p.  95°,  and 
furnishes  with  phenol,  3  :  b-dinitromethyl-p  phe^ietidine, 

OEfC6H2(N02)2-NHMe, 
in  jagged,  dark  red  crystals,  m.  p.  98°,  the  position  of  the  nitro-groups 
being  confirmed  by  the  formation  of  a  m-diamine.  The  nitroamine 
dissolves  in  cold  sulphuric  acid  with  an  intense  red  colour,  yielding  the 
nitrosoamine  ;  these  characteristic  colours  serve  to  detect  the  presence 
of  small  traces  of  nitroamines  in  impure  nitrosoamines.         J.  C.  W. 

A  New  Method  of  Preparing  Thiocarbimides.  Ludwig 
Kaluza  (Monatsh,  1912,  33,  363 — 371.  Compare  Andreasch,  Abstr., 
1907,  1,  233;  Kalaza,  Abstr.,  1910,  i,  130).— Good  yields  of  thio- 
carbimides are  obtained  by  the  interaction  of  ethyl  chlorot'ormate  and 
the  potassium  or  ammonium  salts  of  alkyl  (or  aryl)  dithiocarbamic 
acids.  Symmetrical  di-substituted  carbamides  are  formed  at  the  same 
time,  the  removal  of  which  is  impossible  in  certain  cases. 

Methylthiocarbimide,  m.  p.  35°,  b.  p.  118°,  and  ethylthiocarbimide 
were  obtained  in  yields  of  78 — 85%  by  the  interaction  of  ethyl 
chloroformate  with  potassium  methyldithiocarbamate  and  potassium 
ethyldithiocarbamate  respectively.  In  each  case,  only  traces  of  the 
corresponding  carbamide  derivatives  were  present.  Phenylthiocarb- 
imide  and  o-  and  p-tolylthiocarbimides  were  similarly  prepared,  but 
contained  12 — 25%  of  disubstituted  carbamide  derivatives,  from  which 
they  could  not  be  satisfactorily  separated.  In  the  cases  of  the  tolyl- 
thiocarbimides  these  impurities  were  identified  as  di-o-toiylcarbamide, 
m.  p.  251°,  and  di-/?-tolylcarbamide,  m.  p.  263°.  Andreasch  (loc.  cit.) 
has  shown  that  phenylthiocarbimide  deposits  diphenylcarbamide. 
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[With  R.  Haid.] — 0-Anisylfchiocarbimide  was  readily  obtained  from 
ethyl  chloroformate  and  ammonium  o-anisyldithiocarbamate.  It 
deposits  di-o-anisylcarbamide  when  preserved  for  some  time. 

a- Naphthylthiocarhimide,  m.  p.  58°,  and  f3-naphthylthiocarbimidey 
m.  p.  62 — 63°,  were  similarly  obtained  in  yields  of  85 — 86%  and  88% 
respectively.  The  small  .  amounts  of  s-dinaphthylcarbamide  simul- 
taneously formed  were  readily  removed  by  recrystallisation  from 
alcohol.  H.  W. 

Catalysis  of  Cyclic  Alcohols  by  the  Wet  Way  by  means 
of  Sulphuric  Acid ;  Preparation  of  cyeloHeTienes.  Jean  B. 
Senderens  (Compt.  rend.,  1912,  154,  1168—1170.  Compare  this 
vol.,  i,  331). — c?/c/oHexanol  and  its  homologues  may  be  converted  into 
the  corresponding  unsaturated  hydrocarbons  by  distillation  with  3 — 4% 
of  their  volume  of  sulphuric  acid.  The  yields  are  not  so  good  as  those 
obtained  in  the  dry  way,  but  the  method  is  more  convenient,  cyclo- 
Hexanol  gave  89%  of  the  theoretical  yield  of  hydrocarbon. 

On  distilling  menthol  with  1 — 2%  of  its  volume  of  sulphuric  acid, 
menthene  was  obtained  in  the  same  yield  as  that  given  by  the  dry 
catalytic  method  (compare  this  vol.,  i,  406).  As  the  use  of  4 — 5%  of 
the  acid,  diluted  with  twice  its  volume  of  water,  does  not  diminish  the 
yield,  it  would  appear  that  the  process  is  strictly  catalytic  and  does 
not  depend  on  absorption  of  water  by  the  acid.  Anhydrous  aluminium 
sulphate,  a  good  catalyst  for  menthol  in  the  dry  way,  is  inefficient 
in  the  wet  method.  W.  O.  W. 

o-Nitrosophenol.  Oskar  Baudiscu  and  Nikolaus  Kaezeff  (Ber.y 
1912,  45,  1164 — 1171). — o-Nitrophenol  was  converted  into  o-nitro- 
phenyl  ^-toluenesulphonate,  and  this  reduced  by  means  of  hydrogen 
sulphide  and  ammonia  to  the  corresponding  Ibydroxylamine  compound, 
which  was  converted  by  means  of  amyl  nitrite  and  ammonia  into 
the  ammonium  salt  of  the  corresponding  nitrosohydroxylamine  com 
pound,  C^H^-S02-0-C(.H4-N(NO)-0-NH4.  On  hydrolysis  with  boiling 
sodium  hydroxide,  sodium  o-hydroxy-w-nitrosophenylhydroxylamine, 
0H*CgH4*N(N0)*0Na,  is  formed.     This  forms  an  internally  complex 

copper   salt,    (0H*CgH4*N<C_Q_^  j  Cu,    which   dissolves    in    organic 

solvents  with  a  bluish-green  coloration  and  crystallises  from  acetone  in 
pale  grey  needles.      In  presence  of  traces  of  acid,  it  becomes  deep  red, 
and  on  precipitation  of  the  red  solution  with  light  petroleum  an  almost 
black,  crystalline  precipitate  is  obtained  of  a  salt : 
O    -...  . .-    0 


I 


I       jIN-O-Cu-O-N*-       , 


Redd ish-^ brown  fumes  of  NgOo  are  evolved  during  the  transforma- 
ion  of  the  grey  into  the  red  copper  salt.  The  calcium  salt  correspond- 
ing with  the  red  salt  consists  of  a  deep  red  crust  with  a  strong 
greenish-gold  reflex,  and  gives  a  deep  red  solution  in  water.  When 
this  is  extracted  with  light  petroleum  after  being  made  acid  with 
metaphosphoric  acid,  an  emerald-green  extract  is  obtained,  which  on 
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evaporation  leaves  greenish-yellow  needles  of  o-nitrosophenol.  These 
have  a  strong  odour,  and  are  very  volatile.  The  iron  salt  forms 
lustrous,  greenish  black  crystals  ;  the  cobalt  salt  is  almost  black,  but 
gives  red  solutions. 

o-Nitrosophenol  is  more  quickly  prepared  by  oxidation  of  o-hydroxyl- 
aminophenyl  ptoluenesulphonate  with  silver  oxide  to  o-nitroso- 
phenyl  ;?-toluenesulphonate,  which  exi.sts  in  green  and  colourless 
modifications',  the  green  form  being  labile.  On  boiling  with  calcium 
hydroxide,  the  calcium  salt  of  o-nitrosophenol  is  formed. 

o-IIydroxi/laminophenyl  -^-toluenesulphonate  crystallises  in  snow- 
white  needles,  m.  p.  112'5°. 

The  ammonium  salt  of  o-nitrosohydroxylaminophenyl  ^-toltiene- 
sulphonaU  has  m.  p.  119°;  it  becomes  yellow  and  dirty  brown  on 
exposure  to  the  air  for  a  few  hours.  When  decomposed  with  m eta- 
phosphoric  acid,  o-nitrosohydroxylaminophenyl  ptoluenesulphonate, 
CgH^Me-S02-0-CgH^-N(N0)-0H,  is  obtained  in  colourless  crystals, 
m.  p.  76-5°. 

o-Nitrosophenyl  Tp-toluenesulphonate  forms  green  crystals,  m.  p.  45°, 
and  colourless,  lustrous  needles,  m.  p.  87"5 — 88*5°.  E.  F.  A. 

Condensation  Products  of  m-  and  jt?-Cresol  with  Acetone. 
TiiEODOR  ZiNCKE  and  W.  Gaebel  (Annalen,  1912,  388,  299—312).— 
The  condensation  of  o-cresol  with  acetone  is  similar  to  that  of  phenol ; 
the  product,  on  account  of  its  behaviour  with  bromine,  doubtless  has 
the  constitution  CMe2(CgH3Me*OH)2.  When  a  mixture  of  m-  or 
7;-cresol  (six  parts)  and  acetone  (one  part)  is  saturated  with  hydrogen 
chloride  in  the  cold,  and  is  heated  at  100°  for  thirty  hours,  or  when 
the  mixture  is  heated  on  the  water-bath  for  a  long  time  with 
phosphoryl  chloride  (0  1  part),  condensation  products  are  obtained, 
which  are  probably  ethers  on  account  of  their  chemical  indifference 
and  insolubility  in  alkalis.  The  condensation  product  from  m-cresol 
is  identical  with  the  substance  obtained  by  the  action  of  hydriodic 
acid  on  hydroxythymol  (Fries  and  Fickewirth,  Abstr.,  1908,  i,  822); 
it  is  dimorphous,  crystallising  from  alcohol  in  monoclinic  prisms,  m.  p. 
132°,  and  from  glacial  acetic  acid  in  rhombic  plates,  m.  p.  126°.  The 
condensation  product  of  ;;-cresol  and  acetone,  which  probably  has  one 
or  other  of  the  annexed  constitutions  : 

CMeg— 0—CMe2  CMe.^ 0 

/\— 0— /\  or  /\~0_0Me2-/N 

Me'        I  I       'Me  ^^\J  \/ 

Me 
is  likewise  dimorphous,  crystallising  in  needles,  m.  p.  138°,  or  plates, 
m.  p.  144°. 

When  heated  with  phosphorus  pentachloride  at  130°,  both  condensa- 
tion products  yield  amorphous,  yellowish-white  powders  having 
approximately  the  composition  CgoH^gOjClg ;  the  m.  p.  of  the 
meta-derivative  is  90 — 110°,  that  of  the  para-derivative,  73 — 85°. 
By  chlorination  in  the  presence  of  iron,  the  condensation  product  of 
wi-cresol  and  acetone  yields  an  impure  ietrachloro-derivAtive,  m.  p. 
1 98 — 201°,in  glacial  acetic  acid, and  a  hexachloro-deriva.tive, CgQHjgOoClg, 
m  p.  208°  in  chloroform.      Under  similar  conditions,  the  condensation 
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product  of  /)-cresol  yields  in  either  solvent  an  octachlor o-derivsitive, 
m.  p.  105 — 115°,  which  is  probably  identical  with  the  preceding.  By 
bromination,  the  condensation  product  of  m-cresol  forms  an  impure 
tetrabromo-derivsitive,  m.  p.  190°,  or  a  hexahromo-derivsitivef  m.  p. 
252°,  whilst  the  condensation  product  of  jt?-cresol  yields  an  impure 
dibromide,  m.  p.  213°,  or  Ae.raJromo- derivative,  m.  p.  300°  (decomp.). 
The  reduction  of  the  condensation  products  by  zinc  dust  at  320 — 350° 
yields  a  gas  (probably  propane),  m-  or  ;?-cresol,  and  substances, 
C10H14O,  b.  p.  230—240°  and  240—250°  respectively,  which  are 
probably  tertiary  alcohols,  OH-CMeg'CgH^Me. 

Oxidation  of  the  condensation  products  by  chromic  acid  yields 
definite  results  only  in  the  case  of  the  para-derivative.  In  this  case  an 
acid,  CgoHgoOg,  m.  p.  above  270°,  white  needles,  is  obtained ;  the 
sodium^  barium,  and  silver  salt,  and  the  methyl  and  ethyl  esters,  m.  p. 
215°  and  180°  respectively,  are  described.  C.  S. 

A  New  Synthesis  of  Hordenine.  Hugo  Yoswinckel  {Ber., 
1912,  45,  1004— 1006).— Hordenine,  OH-CeH^-CHg'CHg-NMea,  can 
be  synthesised  (compare  Barger,  Trans.,  1909,  95,  2193;  Bosenmund, 
Abstr.,  1910,  i,  241)  by  the  following  steps  which  provide  a  general 
process  for  the  synthesis  of  hydroxyphenylethylamine  bases. 

'^-Methoxy phenyl  dimethylaminomethyl  ketone, 
OMe-CoH4-00-CH2-NMe2, 
is  prepared  by  the  action  of  an  alcoholic  solution  of  dimethylamine  on 
p-methoxyphenyl  chloromethyl  ketone  (Kunckell  and  Johannsen, 
Abstr.,  1897,  i,  522) ;  it  forms  a  colourless  oil,  m.  p.  about  30°.  The 
hydriodide  (colourless  needles,  m.  p.  150°)  on  boiling  with  hydriodic 
acid  (D  1*7)  and  phosphorus  gives  i^-hydroxyphenyl  dimethylamino- 
methyl ketone,  colourless,  prismatic  crystals,  m.  p.  142°;  the  hydriodide 
of  this  base  (needles,  m.  p.  176°)  when  heated  in  a  sealed  tube  with 
hydriodic  acid  (D  1-96)  and  phosphorus  gives  hordenine  (m.  p.  118°; 
methiodide,  m.  p.  228—229°).  D.  F.  T. 

Preparation  of  ;?-Hydroxyphenyh*sopropylamine.  Karl  W. 
RosENMUND,  Carl  Mannich,  and  Willy  Jacobsohn  (D.B.-P.  243546). 
— \}-Methoxyphenyl\^opropylamine,  OMe'CgH^'CHg'CHMe'NHg,  a 
strongly  basic  oil,  b.  p.  158°/25  mm.,  is  readily  prepared  by  reducing 
;>methoxybenzyl  methyl  ketoxime,  OMe'CgH^'CHg'CMelNOH,  with 
sodium  amalgam ;  the  hydrochloride,  colourless  leaflets,  has  m.  p.  2 1 0°. 
When  the  foregoing  base  is  boiled  during  fifteen  minutes  with  three 
parts  of  hydriodic  acid  (D  1*7),  it  furnishes  ^-hydroxyphenylisopropyl- 
amine  hydriodide,  m.  p.  155° ;  this  base  forms  colourless  rosettes,  has 
m.  p.  125—126°,  and  is  of  therapeutic  value.  F.  M.  G.  M. 

Constitution  of  the  Bromides  of  ;?-woPropylphenol  and 
^>sec  Butylphenol.  Theodor  Zincke  {Annalen,\l^\2,  388,  294—298). 
— The  constitutions  ascribed  to  the  hexa-  and  heptabromo-derivatives 
of  jy-isopropyl phenol  obtained  by  the  action  of  bromine  on  3  :  5  :  3' :  5'- 
tetrabromo-;?-diphenoldimethylmethane  (Abstr.,  1906,  i,  172)  were 
given  to  these  substance  in  consequence  of  the  constitution  given  by 
Baeyer  and  Seuffert  to  the  hexabromothymol  obtained  from  menthone 
(Abstr.,  1901,  i,  216).  Since,  however.  Fries  has  shown  (Abstr.,  1910, 
i,  333)  that  the  hexabromothymol  contains  only  two  bromine  atoms  in 
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the  nucleuF,  the  constitutions  of  the  hexa-  and  the  heptabromo- 
derivatives  of  ;?-i«opropylphenol  become  open  to  doubt.  It  is  now 
shown  that  the  hexabromo-;?-isopropylenephenol  obtained  from  the 
acetylated  heptabromide  (loc.  cit.)  yields  with  alkali  and  methyl 
sulphate  a  methyl  etiver,  OMe-C6H2Br2-C(CHBr2):CBr2,  m.  p.  127°, 
which  is  oxidised  to  3  : 5-dibromo-i-7iu(Jioxybenzoic  add,  m.  p.  213°,  by 
boiling  nitric  acid,  D  1*4,  and  water  (2:3  by  volume).  The  hepta- 
bromide, therefore,  probably  has  the  constitution 
OH-C6H2Br2-CBr(CHBr2)2, 
whilst  the  hexabromide  is  represented  by 

OH-C6H2Br2-CBr(CHBr2)-CH2Br. 
The  constitutions  previously  ascribed  to  the  hexa-  and  heptabromo- 
derivatives  of  /?-sec-butylphenol  (Abstr.,  1908,  i,  780)  must  be  altered 
in  a  corresponding  manner;  the  hexabromide  probably  has  the  con- 
stitution OH-CgH2Br2'CBr(CHBr2)-CIlMeBr,  and  the  heptabromide 
the  constitution  OH-CgH2Br2-CBr(CHBr2)-CMeBr2.  C.  S. 

Amidosulphonic  Acid.  Karl  A.  Hofmann  and  E.  Biesalski 
(Ber.,  1912,  45,  1394 — 1398). — The  authors  recommend  the  employ- 
ment of  amidosulphonic  acid  as  a  standard  in  acidimetry.  Its  gradual 
hydrolysis  in  aqueous  solution  to  acid  ammonium  sulphate  has  little 
influence  on  most  titrations. 

It  may  also  be  used  in  the  preparation  of  aryl-sulphuric  acids  and 
phenol-sulphonic  acids,  and  possesses  the  advantage  over  sulphuric 
acid  that  no  separation  of  the  product  from  excess  of  sulphonating 
agent  is  necessary.  Thus  ammonium  phenol -^-sulphonate  results  when 
phenol  is  heated  with  amidosulphonic  acid  at  150 — 160°,  whilst  at 
100°  ammonium  phenyl  sulphate  is  obtained.  From  the  above  it 
might  appear  that  the  latter  compound  is  formed  as  an  intermediate 
step  in  the  preparation  of  ammonium  phenol-j9-sulphonate.  Against 
this  view,  however,  is  the  fact  that  ammonium  anisole-p-sulphonate  is 
obtained  in  good  yield  when  anisole  and  amidosulphonic  acid  are 
heated  at  140 — 150°  during  six  hours.  Similarly,  o-,  m-,  and  jt?-cresols, 
and  1  :  2  ;  4-  and  1:3:  4-xylenols  are  sulphonated  by  amidosulphonic 
acid  at  150°.  )8-Naphthol  at  160°  is  similarly  transformed  into 
ammonium  2-naphthol-  6-sulphonate. 

In  all  these  cases  no  dehydrating  agent  is  necessary,  since  the 
eliminated  water  is  absorbed  in  the  hydrolysis  of  the  amino-group 
with  the  formation  of  an  ammonium  salt.  This  intramolecular  redis- 
tribution of  water  is  particularly  obvious  when  amidosulphonic  acid  is 
brought  into  contact  with  the  carbinol  base  of  malachite-green, 
whereupon  the  dye  is  at  once  produced.  H.  W. 

o-Hydroxytolylsulphone.  Josef  Zehenter  [Moiiatah.i  1912,  33, 
333 — 347). — o-Hydroxytolylsulphone  was  obtained  in  good  yield  by 
heating  o-cresol  (2  parts)  with  sulphuric  acid  containing  8%  sulphur 
trioxide  (1  part)  during  three  to  four  hours  at  160 — 180°.  It 
separates  from  alcohol  in  colourless  prisms,  m.  p.  263 — 265°.  Its 
identity  with  the  compound  prepared  by  Tassinari  (Abstr.,  1889,  245) 
follows  from  its  m.  p.,  and  that  of  its  diacetyl  derivative.  Salts  of  it 
could  not  be  prepared,  nor  could  any  definite  oxidation  product  be 
isolated.  Its  constitution  has  not  been  proved,  but  the  'SOg  group  is 
in    the   ortho-   or    para-position   to   the    hydroxyl   group.       o-Cresol- 
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;?-sulphonic  acid  was  isolated  as  by-product  in  the  above  reactioD,  and 
its  potassium  and  barium  salts  were  analysed. 

Bromine  in  hot  ethereal  solution  transforms  o-hydroxytolylsulphone 
into  dihromo-Q-hydroxytolylsulphone,  Cj^HigO^BrgS,  m.  p.  254 — 256° 
whilst,  in  the  absence  of  a  solvent,  tetrabromo-o-cresol,  m.  p.  207 — 208°, 
is  formed.  When  heated  on  the  boiling  water-bath  with  nitric  acid 
(D  1*2),  o-hydroxytolylsulphone  yields  dinitro-o-hydroxytolylsulphone, 
^i4-^i2(-^^2)2^4^'  ^'  P-  243°,  the  potassium  salt  of  which, 

C,,H,„(N02)ASK„3-5H,0, 
was  analysed.  At  the  ordinary  temperature,  concentrated  sul- 
phuric acid  converts  o-hydroxytolylsulphone  mainly  into  o-cresol- 
3-sulphonic  acid  [isolated  in  the  form  of  its  barium  salt, 
(OH*CgH3Me*S03)2Ba,3H20],  which  when  oxidised  with  nitric  acid 
forms  3  : 5-dinitro-o-cresol,  m.  p.  85*5°;  at  100 — 110°,  this  acid 
together  with  o-cresol-3  : 5-disulphonic  acid  is  formed,  whilst  at 
160 — 170°  practically  only  the  latter  acid  is  obtained.  Its  potassium 
and  barium  salts  were  analysed.  Oxidation  with  concentrated  nitric 
acid  converts  the  potassium  salt  into  3  :  5-dinitrocresol.  H.  W. 


The  Ferric  Chloride  Reaction  with  Catechol.  II.  Violet 
Iron-Catechol  Compounds.  Rudolf  Frtedrich  Weinland  and 
Karl  Binder  {Ber.,  1912,  45,  1113— 1124).— The  authors  have 
already  shown  (Abstr.,  1912,  i,  184)  that  the  deep  red  solutions  formed 
when  ferric  salts  and  catechol  are  mixed  in  alkaline  solution  contain 
the  salts  of  on  acid,  Hj[¥e^^^{C^fi^^.  These  solutions  when  diluted 
become  reddish-violet  and  then  violet,  and  contain  salts  of  a  new  acid, 
H[Fe(CgH402)2].  Aqueous  solutions  of  salts  of  the  red  acid  have  an 
alkaline  reaction,  and  are  hydrolysed  according  to  the  equations  : 
K3[Fe"^(C6H402)3]  +  2H2O  =  KH2[Fe"^(C,H402)3]  +  2K0H 

KH2[Fe"HC,H,02)3]  =  K[Fe(CeHA)2]  +  CeH,(0H)2. 

The  ammonium  salts  of  the  violet  acid  may  be  obtained  by  boiling 
a  dilute  aqueous  solution  of  the  ammonium  salt  of  the  red  acid,  since 
the  liberated  ammonia  is  volatilised.  In  the  case  of  non-volatile  bases, 
the  addition  of  acetic  acid  is  necessary.  Salts  of  the  violet  acid  may 
also  be  prepared  by  mixing  solutions  of  catechol,  ferric  acetate,  and 
alkali  acetate. 

The  free  violet  acid  and  its  salts  are  black,  microcrystalline 
substances,  soluble  in  water,  insoluble  in  alcohol.  All  contain  water, 
which,  in  the  case  of  the  normal  potassium  salt,  was  retained  after 
preservation  in  a  vacuum  over  sulphuric  acid  during  four  weeks. 
Their  aqueous  solutions  are  immediately  decolorised  by  the  addition 
of  mineral  acids,  whilst  addition  of  alkali  results  in  the  formation  of 
salts  of  the  red  acid,  one-third  of  the  iron  being  precipitated  as  ferric 
hydroxide.  In  certain  circumstances,  the  addition  of  acetic  acid 
to  the  solutions  of  normal  salts  of  the  red  acid  causes  the  formation  of 
acid  salts  of  the  same  acid,  which  consist  of  brownish-black  or  black, 
crystalline  powders  soluble  in  water  or  alcohol  with  the  formation  of 
violet  solutions.  Alkali  dissolves  them  with  formation  of  red 
solutions  and  without  precipitation  of  ferric  hydroxide. 

The  free  violet  acid,  hP®(^^^2)2  V\ljd,  was  obtained  as  a  black 
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powder,  sparingly  soluble   in  water  or   alcohol,  by   mixing  aqueous 
solutions  of  catechol,  ferric  acetate,  and  sodium  acetate. 
The  sodium  dihydrogen  salt  of  the  red  acid, 

NaH2[Fe'"(C„H,0,),],3H20, 
prepared  by  the  addition  of  one  or  two  equivalents  of  acetic  acid  to  the 
normal  sodium  salt  of  the  red  acid  and  evaporation  of  the  solution  over 
sulphuric  acid,  is  readily  transformed  into  the  normal  sodium  salt  of 

the    violet    acid,     Na  h  o    ^      »    ^y    evaporating    its    aqueous 

solution  on  the  water- bath.  By  the  action  of  three  equivalents  of 
acetic  acid  on  the  normal  sodium  salt  of  the  red  acid,  an  acid  sodium 
salt  of  the  violet  acid  was  obtained  as  a  black  powder. 

The  normal  potassium  salt  of  the  violet  acid,  K  h  o   ^      '  ^^^ 

prepared  by  addition  of  one  or  two  equivalents  of  acetic  acid  to  a 
solution  of  the  normal  potassium  salt  of  the  red  acid.  The  acid 
potassium  salt  of  the  violet  acid, 

was  formed  when  three  equivalents  of  acetic  acid  were  used. 

The  normal  ammonium  salt  of  the  violet  acid,  NH^  ho         \* 

was  obtained  on  evaporating  a  solution  of  the  normal  ammonium  salt 
of  the  red  acid.  The  latter,  when  treated  with  three  equivalents  of 
acetic  acid,  yielded  an  acid  ammonium  salt  of  the  violet  acid, 

A  second  acid  ammonium  salt  of  the  violet  acid, 

was  obtained  by  mixing  solutions  of  catechol,  ammonium  acetate,  and 
ferric  acetate.  When  larger  quantities  of  ammonium  acetate  were 
employed  (7 — 12  equivalents  instead  of  3*5),  an  ammonium  salt  of  the 

red  and  violet  acid,  4NhJ^®(^^^(>2)21  +  (NH,)3[Fe"'(C,H,02)3]  + 

(NH4)2H[Fe"^(OgH402)3]  +  ISHgO,  was  obtained.  From  the  mother 
liquor  left  in  this  experiment,  the  diammo7iium  hydrogen  salt  of  the 
red  acid,  (NH4)2H[Fe"XCeH402)3],4H20,  was  prepared.  H.  W. 

A  Contribution  to  the  Knowledge  of  Phloroglucinol. 
A.  GoscHKE  and  Josef  Tambor  {Ber.,  1912,  45,  1237,  1230).— 
Although  resacetophenone,  quinacetophenone,  and  gallacetophenone  are 
now  easily  obtainable  hydroxy-ketones,  2:4:6-  trihydroxyaceto- 
phenone  or  phloroacetophenone  has  not  yet  been  synthesised.  Many 
flavone  and  flavonol  colouring  matters  possess  the  same  carbon  skeleton, 
and  recently  Semmler  and  Schossberger  have  found  its  dimethyl  ether 
in  some  ethereal  oils  (Abstr.,  1911,  i,  1002),  whilst  Rupe  has  suggested 
that  cyanomaclurin  may  be  a  pentahydroxychalkone,  that  is,  a  con- 
densation product  of  phloroacetophenone  and  resorcinaldehyde.  As 
the  present  authors  have  found  that  polyhydroxychalkones  are 
coloured  (compare  Abstr.,  1912,  i,  30),  whereas   cyanomaclurin  is  a 


ORGANIC  CHEMISTRY.  i.  447 

colourless  powder,  they  have  attempted  to  apply  Nencki's  method 
(Abstr.,  1899,  879)  to  the  synthesis  of  phloroacetophenone.  Two 
substances  have  been  obtained,  but  they  proved  to  be  the  triacetyl- 
cyc^ohexantrione  (Abstr.,  1909,  i,  656)  and  diacetylc^/c^ohexantrione 
(Abstr.,  1912,  i,  274)  of  Heller.  From  the  former  an  2iS-phenylmethyl- 
hydrazone,  Cj^H^gOgNg,  has  been  obtained  in  very  small,  yellow  prisms, 
m.  p.  165°.  Further  studies  on  the  action  of  acid  chlorides  on 
phloroglucinol  and  on  aromatic  hydroxy -acids  are  in  progress. 

J.  C.  W. 

3-Methoxy-4 : 5  methylenedioxybenzylamine.  Leopold  Rug- 
HEiMER  and  G.  Ritter  {Ber.,  1912,  45,  1340— 1343).— Myristicin- 
aldehyde  (Semmler,  Abstr.,  1891,  311)  was  converted  into  the  oxime 
(m.  p.  159 — 160°),  which  could  be  reduced  by  zinc  dust  and  acetic 
acid  to  3-methoxy-4c  :  ^-methyhnedioxyhenzylamine, 

OMe-CgH2(:0,:CH2)-CH2-NH2, 
a  strong  base,  b.  p.    172-5°/16-5  mm. ;  hydrochloride^  m.   p.  222°,  gives 
solutions  with  green  fluorescence  ;  double  salt  with  mercuric  chloride, 
needles,  m.  p.  215° ;  platinichloiHde,  yellow  needles  and  leaflets  ;  picrate, 
leaflets. 

The  acetal  compound,  OMe-CgH2(:02CH2)-CH2-NH-CH2-OH(OEt)2, 
unlike  that  of  3  : 4-dimethoxybenzylamine  (compare  Riigheimer  and 
SchoD,  Abstr.,  1908,  i,  153  ;  1909,  i,  605),  does  not  condense  to  an 
isoquinoline  derivative. 

The  amine  reacts  with  phenylcarbimide,  giving  phenyl-3-mefhoxy- 
4  :  ^-methylenedioxyhenzylcarhamide,  (C()Hg03)NH'C0*NHPh,  slender 
needles,  m.  p.  174°;  phenylthiocarbimide  similarly  gives  the  corre- 
sponding thiocarbamide,  plates,  m.  p.  143°.  It  readily  condenses  with 
acetylacetone,  giving  P-3-methoxy-i  :  5-methylenedioxybenzylimmopropyl 
methyl  ketone,CMe[:N'OU2'OQH.2(:O^Gll2yOMe]GB:^'00'OB^,  m.  p.  73°. 

D.  F.  T. 

Derivatives  of  3  : 4  : 5  : 3' :  4' :  5'-Hexahydroxydiphenyl.  Carl 
LiEBERMANN  and  E.  Herrmuth  {Ber.^  1912,  45,  1218 — 1227). — Hexa- 
hydroxydiphen}^  is  readily  converted  by  oxidising  agents  into 
the  bluish-violet  sparingly  soluble  tetrahydroxydiphenoquinone. 
2:6:2':  6'-Tetrabromohexahydroxydiphenyl,  however,  cannot  be 
oxidised  to  the  corresponding  quinone. 

The  possibility  of  the  molecule  being  half  the  size,  namely, 
CgHBr2(OH)3,  is  discussed ;  it  is  shown  that  it  is  not  identical  with 
dibromopyrogallol,  and  that  the  resistance  to  oxidation  is  due  to  the 
influence  of  the  substituting  groups. 

Dihydroxydicarbonatodiphenyly 

CO<^>C6H2(OH).  06H2(OH)<^>CO, 

^orms  slender  needles,  m.  p.  312°  (decomp.). 

^fe  Hexa-acetoxydiphenyl,Ci2H4(OAc)g,  crystallises  in  colourless  needles, 

l^Bb.  p.  236°  (previously  given  145°). 

^^B  Tetrahydroxydiphenoquinone,    prepared   by  the  action  of   alcoholic 

^^odine    solution  on  the  aqueous  solution  of    hexahydroxydiphenyl,  is 

obtained  as  a  deep  blue  precipitate,  dissolving  in  concentrated  sulphuric 

aoid  with  a  brov^n  coloration. 
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Teirahromohexaacetoxydipheyiyl^  CgBr2(OAc)3'C(,Br2(OAc)8,  cryhtal- 
lises  in  platelets,  ni.  p.  231°.  On  hydrolysis,  tetrabromoJiexahydroxydi- 
phtnyl  is  obtained  in  colourless  leaflets,  which  darken  at  260^^,  ra.  p. 
270 — 276°  (decomp.).  The  solution  in  dilute  alkali  is  at  first  colourless  ; 
it  becomes  red  at  the  surfaces  of  contact  with  the  air,  and  finally  a  deep 
red  all  through. 

Dibromopyrogallol  as  prepared  either  by  Einhorn  (Abstr.,  1904, 
i,  238)  or  by  Perkin  and  Simonsen  (Trans.,  1905,  87,  863)  has 
m.  p.  158°  (decomp.);  the  acetate  has  m.  p.  143°,  and  shows  other 
differences  in  its  behaviour  from  tetrabromohexahydroxydiphenyl. 

E.  F.  A. 

Optically  Active  Phenylmethylcarbinols.  Bror  Holmbekg 
{Ber.y  1912,  45,  997 — 1003). — In  order  to  discover,  if  possible,  any 
directing  influence  in  the  Walden  inversion  exerted  by  the  groups 
already  attached  to  the  asymmetric  atom,  the  author  has  selected  for 
investigation  a-phenylethyl  alcohol  as  a  structurally  simple  substance. 

a-Phenylethylamine  was  prepared  from  acetophenoneoxime  and  then 
resolved  (compare  Loven,  Abstr.,  1905,  i,  875;  ;  the  Z-form  has 
Df  0-952;  the  two  forms  had  a'^+  and  -38*73°  respectively,  and 
b.  p.  77 — 77*5°/16  mm.  (compare  Markwald  and  Meth,  Abstr., 
1905,  i,  272). 

Treatment  of  the  Z-form  with  sulphuric  acid  and  sodium 
nitrite  gave  a-phenylethyl  nitrite,  an  unstable,  yellow  oil,  b.  p. 
72-5— 73°/19  mm.,  Df  1-045,  a'^  +6-80°,  together  with  a-phenylethyl 
alcohol,  a  colourless  liquid,  b.  p.  98-5— 99°/20  ram.,  Df  1-018, 
00+5  00°  (compare  Emmerling  and  Engler,  this  Journ.,  1874,  74; 
Marckwald  and  Meth,  loc.  cit.).  The  c?-base  on  similar  treatment,  but 
with  less  careful  cooling,  gave  the  stereoisomeric  Z-alcohol  and  nitrite, 
of  similar  properties  to  the  enantiomorphs,  but  with  lower  optical 
activity,  evidently  due  to  partial  racemisation. 

^-a-Phenylethyl  alcohol  was  converted  by  hydrogen  bromide  into  the 
bromide,  b.  p.  94-5°/19  mm.,  Df  1*311  (compare  Bernthsen  and  Bender, 
Abstr.,  1883,  70);  the  product  was  completely  inactive.  The  action 
of  phosphorus  pentabromide  on  an  ethereal  solution  of  the  /-alcohol 
produced  a  feebly  (i-bromide,  whilst  the  action  of  nitric  oxide  and 
bromine  on  the  hydrobromide  of  c/a-phenylethylamine  gave  a  very 
small  quantity  of  a  cZ-liquid  (presumably  the  bromide  ester). 

When  rf-phenylethyl  bromide  was  treated  in  alcoholic  solution  with 
moist  silver  oxide,  phenylethyl  ethyl  ether  was  produced,  b.  p. 
71*5 — 72°/[b  mm.,  a^  -0-20°,  and  also  a  smaller  amount  of  another 
laevorotatory  substance,    apparently  a-phenylethyl  alcohol. 

D.  F.  T. 

Preparation  of  Phenyl-,  Alkyloxyphenyl-,  and  Dialkyloxy- 
phenyl-ethanolamines  and  their  Alkyl  Ethers.  Karl  W. 
KosENMUND  (D.H.-P.  244321.  Compare  Abstr.,  1911,  i,  34).— 
Compounds  having  the  general  formula  ll*CH(0Ilj)'CH2*NIi.^  (where 
R  is  phenyl,  alkyloxyphenyl,  or  dialkyloxyphenyl,  and  11^  hydrogen 
or  an  alkyl  group)  are  readily  prepared  by  the  condensation  of 
benzaldchydo  (or  its   alkyl oxy-   or   dialkyloxy-substitution   products) 
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with  nitromethane  in  the  presence  of  alkali  and  subsequent  reduction 
of  the  nitro-group. 

P-Hydroxy-p-jyhenylethylaminey  OH'CHPh'CHg'NHg,  is  obtained  by 
treating  a  cooled  alcoholic  mixture  of  benzaldehyde  and  nitromethane 
with  sodium  ethoxide  (1*5  mols.),  followed  by  reduction  with  sodium 
amalgam.  The  hydrochloride  is  an  oil ;  the  intermediate  nitro-alcohol, 
an  oil,  has  b.  p.  164 — 167°/20  fnm.,  with  partial  decomposition. 

a-Mtro-l3-7nethoxy-p-phenyletha7ie,  OMe'CHPh'CHg'NOg,  an  oil, 
b.  p.  140— 141°/15  mm.,  is  prepared  in  a  similar  manner  from  nitro- 
styrene  in  methyl-alcoholic  solution,  and  on  reduction  furnishes 
P-methoxy-p-phenylethylamine,  which  was  isolated  in  the  form  of  its 
crystalline  hydrochloride,  m.  p.  158 — 159°. 

^-Hydroxy- ^-T^-methoxyphenylethylaraine, 

OMe-CfiH4-CH(OH)-CH2-NH2, 
obtained   from  anisaldehyde  and   nitromethane,   was   isolated    as    its 
hydrochloride,  m.  p.  168 — 173°. 

13-Methoxy-P-p-  methoxyphenylethylaminef 

OMe-C6H4-CH(OM:e)-CH2-NH2, 
prepared  from  p-methoxynitrostyrene,  furnishes  a  hydrochloride,  m.  p. 
165—166-5°,  decomp.  186—187°. 

p-JVitrodimethoxystyrene    (loc.  cit.)    is    converted    by  the    action    of 
sodium   methoxide   into    the    corresponding    a-nitro-$-methoxy-/3-3  : 4- 
dimetJioxyphenylethane,  an   unstable,   yellow   oil,    which    on    reduction 
furnishes  P-methoxi/-(3-3  :  A:-dimethoxyphenylethylamine, 
C6H3(OMe)2-CH(OMe)-CH2-NH2 : 
its  hydrochloride  has  m.  p.  182—183°.  F.  M.  G.  M. 

Dehydration  of  Diphenyl-i/^-butylcarbinol.  (Mme,)  Pauline 
Kamart-Lucas  {Compt.  rend.,  1912,  154,  1088 — 1090.  Compare 
Abstr.,  1911,  i,  636). — The  tertiary  alcohol,  G^^jK^^O,  previously 
described  behaves  normally  with  thionyl  chloride,  giving  a  chloride, 
C^ijrHjgCl,  m.  p.  72 — 73°,  but  yields  an  isomeride  of  this  substance, 
m.  p.  109°,  when  treated  with  acetic  anhydride  and  acetyl  chloride  ; 
dehydration  also  occurs,  however,  with  production  of  benzophenone 
and  ^-methylpropane.  Oxidation  of  the  alcohol  with  chromic  acid, 
leads  to  the  formation  of  carbon  dioxide,  acetophenone,  and  benzo- 
phenone, whilst  the  corresponding  unsaturated  hydrocarbon,  Cjij-Hjg, 
under  the  same  conditions  yields  the  same  substances  together  with 
an  acid,  crystallising  in  needles,  m.  p.  173°.  The  constitution  of  the 
hydrocarbon  cannot  be  settled  without  a  further  examination  of  this 
oxidation  product.  W.  0.  W. 

The  Behaviour  of  Some  Degradation  Products  of  Cholesterol 
on  Heating.  Adolf  Windaus  (Ber.,  1912,  45,  1316— 1321).— On 
account  of  the  stability  of  the  structure  of  cholesterol  towards  heat 
(compare  Diels  and  Linn,  Abstr.,  1908,  i,  164,  263),  it  is  probal)le 
,that  many  reactions  occurring  at  elevated  temperatures  may  provide 
trustworthy  evidence  as  to  the  constitution  of  this  substance. 

The  dibasic  acid,  Cg^H^^O^  (Diels  and  Abderhalden,  Abstr.,  1904,  i, 
880),  when  covered  with  acetic  anhydride,  the  mixture  distilled  under 
ordinary  pressure,  and  the  residue  under  reduced  pressure,  loses 
carbon    dioxide   and   water   with    the    formation    of    a    cyclic    ketoiw, 
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Cg^H^oO,  needles,  m.  p.  95 — 96°;  oxime,  m.  p.  170°.  This  behaviour 
indicates  that  in  the  original  acid  the  two  earboxyl  groups  must  be 
in  a  1  : 6-  or  1  : 7-position  to  each  other.    . 

The  tri basic  acid,  CjsH^o^fi*  obtained  from  the  previous  acid 
(Windaus,  Abstr.,  1908,  i,  i264,  728;  1909,  i,  920)  under  similar 
treatment  loses  j  carbon  dioxide  and  water  with  the  formation  of  a 
cyclic  ketonic  carboxylic  acid,  024^38^3'  "^^hich  separates  from  dilute 
acetic  acid  in  hexagonal  tablets,  m.  p.  146 — 147° ;  aemicarbazone, 
leaflets,  m.  p.  249 — 250°  (decomp.).  From  analogy  to  the  conversion 
of  homocamphoronic  acid  into  camphononic  acid  (Lapworth  and  Chap- 
man, Trans,  1899,  75,  986),  the  disappearing  earboxyl  groups  must 
likewise  be  in  the  1  : 6-  or  1  : 7-position. 

The  acid,  Cj^HggOg,  on  oxidation  with  chromic  acid  in  acotic  acid 
solution  gives  a  tricarboxylic  acid^  Q^^^^O^y  slender,  prismatic  crystals 
containing  water  of  crystallisation,  m.  p.  (anhydrous)  216°  ;  the  sodium 
salt  is  sparingly  soluble.  An  isomeric  acid,  m.  p.  ca.  201°,  is  simul- 
taneously produced.  By  comparison  of  this  behaviour  with  that  of 
camphononic  acid  (Lapworth  and  Chapman,  loc.  cit.),  the  carbonyl 
group  in  the  acid,  C24H38O3,  must  be  adjacent  to  a  -  CHg  group. 

The  acid,  C24H380g,  when  subjected  to  similar  distillation  produces 
(with  loss  of  water  and  carbon  dioxide)  a  cyclic  ketonic  acid,  CjsHggOg, 
thin,  prismatic  crystals  from  acetic  acid,  m.  p.  170°;  semicarbazone, 
leaflets,  m.  p.  226°  (decomp.).  D.  F.  T. 

Preparation  of  Chloro-substituted  Derivatives  of  Anthranilic 
Acid.  Badische  Anilin-  &  Soda-Fabrik  (D.B.-P.  244207.  Compare 
Trans.,  1902,  81,  1324). — When  polychlorobenzoic  acids  are  heated  at 
100 — 150°  during  twelve  to  fitty  hours  with  30%  ammonium  hydroxide 
in  the  presence  of  copper,  the  chlorine  atom  in  the  ortho-position  to 
the  earboxyl  group  is  replaced  by  an  amino-group. 

4-Chloio-2-aminobenzoic  acid  was  thus  obtained  in  quantitative 
yield  from  2  : 4-dichloro-benzoic  acid,  whilst  2:4: 5-trichlorobenzoic 
acid  furnished  4 :  b-dichloro-2-aminohenzoic  acid,  colourless  needles, 
m.  p.  210°  (approx.).  F.  M.  G.  M. 

jo-Aminobenzonitrile  and  Certain  of  its  Derivatives.  III. 
Marston  T.  Bogert  and  Louis  Elsberg  Wise  (/.  Amer.  Chem.  Soc, 
1912,  34,  693 — 702). — An  account  is  given  of  a  continuation  of  the 
study  of  derivatives  of  p-aminobenzonitrile  (Bogert  and  Kohnstamm, 
Abstr.,  1903,  i,  559;  Bogert  and  Wise,  Abstr.,  1911,  i,  46). 

/?-Aminobenzonitrile /Jicraie,  m.  p.  150-5°  (corr.),  forms  long,  silky, 
golden-yellow  needles,     'p-^itrobenzoyl-'p-aminobenzonitrile, 

NOg-CgH^-CO-NH-CgH^-CN, 
m.  p.  258 — 259°  (uncorr.),  obtained  by  the  action  of  jt?-nitrobenzoyl 
chloride  on  /^-aminobenzonitrile,  crystallises  in  long,  pale  yellow, 
lu^trous  needles.  ip-Cyanophenylurethane,  CN'CgH^'NH-COgEt,  m.  p. 
116 — 117°  (corr.),  prepared  by  treating  jt?-aminobenzonitrile  with  ethyl 
chloroformate  in  presence  of  sodium  carbonate,  forms  colourless  needles 
wiih  a  faint,  pineapple- like  odour,  and  when  heated  with  hydrogen 
peroxide  solution  is  converted  into  ^-carbamylphenylur ethane, 
NHg-CO-CgH^-NH-COgEt, 
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xo.  p.  about  232'5°  (uncorr.),  which  crystallises  in  slender,  colourless, 
silky  needles.  ip-Cyanophenylcarbamide,  CN'Ci.H^'NH'CO'NH^,  m.  p. 
207'5 — 208*5°  (uncorr.),  from  /?-aminobenzonitrile  hydrochloride  and 
potassium  cyanate,  forms  minute,  colourless  needles.  -g-Cyanocarh- 
anilide,  CN-CcH^-NH-CO-NHPh,  m.  p.  198-5°  (corr.),  obtained  by  the 
action  of  phenylcarbimide  on  j9-aminobenzonitrile,  crystallises  in 
clusters  of  colourless,  silky  needles.     Di-^-CTjanocarbanilide, 

(CN-06H,-NH)2CO, 
m.  p.  273°  (uncorr.),  from  ^-aminobenzonitrile  and  carbonyl  chloride, 
forms  small,  colourless  needles. 

When  ethyl  ^-cyano-oxanilate  is  heated  with  concentrated  solution 
of  ammonia,  it  is  converted  into  ^-cyano-oxanilamide^ 

CN-CeH^-NH-CO-CO-NHg, 
m.  p.  above  300°,  which  forms  minute,  colourless  crystals.     ^-Cyano- 
oxanilanilide,    CN-C6W4-NH-CO-CO-NHPb,    m.    p.     246°    (uncorr.), 
obtained  by  the  action  of  aniline  and  zinc  chloride  on  ethyl  ^>cyano- 
oxanilate,  forms  small,  colourless  crystals. 

ip-Cyanosuccinanilic  acid,  CN'CgH^'NH'CO'CHg'CHg'COgH,  m.  p. 
213 — 214°  (uncorr.),  obtained  by  the  action  of  succinic  anhydride  on 
p-aminobenzonitrile,  crystallises  in  minute,  colourless  prisms ;  its 
methyl  and  ethyl  esters  have  m.  p.  155 — 156°  (corr.)  and  111°  (corr.) 
respectively  ;  the  silver  salt  is  described.     The  anilj 

m.  p.  170°  (corr.),  forms  opaque  crystals. 

ip-Cyanophthalanilic  acid,  CN'CgH^-I^H'CO'OgH^'COgH,  crystallises 
in  nearly  colourless,  silky  needles ;  its  m.  p.  varies  with  the  rate  of 
heating,  but  if  the   substance  is  placed  in  a  bath  at  145°  it  melts  at 

about  163°.     The  anil,  CN-C6H4-N<^^>CoH4,  m.    p.    187°  (corr.), 

forms  feathery  clusters  of  slender,  silky  needles. 

When  solution  of  formaldehyde  is  added  to  a  solution  of  ^-amino- 
benzonitrile  in  acetone,  a  condensation  product,  probably 

CH2(NH-C6H4-CN)2, 
m.  p.  158°,  is  produced,  which  forms  microscopic,  colourless  crystals. 

Bromo  -  p  -  acttylaminohenzonitrile,  i^HAc'CgHgBr'CN,  m.  p. 
161*5 — 1625°  (corr.),  crystallises  in  colourless  needles.  ^-Nitro-4^- 
acetylaminobenzamide,  ]SIHAc-CgH3(N02)-CO-NH2,  m.  p.  239*5° 
(uncorr.),  obtained  by  the  action  of  an  alkaline  solution  of  hydrogen 
peroxide  on  3-nitro-4-acetylaminobenzonitrile,  forms  flat,  yellow 
needles.  3 :  i-Diacetylaminohenzonitrile,  (NHAc)2CgH3*CN",  m.  p. 
238 — 238  5°  (uncorr.),  forms  colourless,  silky,  hair-like  crystals. 

Cyano-a-methylbenziminazole,  CN'CgH^^C^^^CMe,     m.     p.     241° 

(uncorr.),  prepared  by  the  action  of  acetic  acid  on  3  : 4-diaminobenzo- 
nitrile  or  by  the  action  of  heat  on  3  : 4-diacetylaminobenzonitrile, 
forms  clusters  of  microscopic  crystals  or  of  opaque  needles.     Carbamyl- 
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reduction  of  3-nitro-4-acetylarainobenzonitrile  with  tin  and  acetic  acid, 
forms  colourless  needles,  and  decomposes  at  about  270°  (uncorr.). 

E.  C. 

Preparation  of  Mercury  Compounds  of  Sulphamidobenzoic 
Acid.  Johannes  Kerb  (D.R.-P.  242571  and  242572). -^When  the 
alkali  derivatives  of  o-  or  7/1-sulphamidobenzoic  acids  are  warmed  in 
aqueous  solution  with  one  molecule  of  mercuric  oxide  (or  carbonate) 
and  the  solution  filtered  and  evaporated  to  dryness  in  a  vacuum,  it 
furnishes  the  compound,  COgNa'CgH^'SOg'NH'Hg'OH. 

The  second  patent  describes  the  preparation  of  the  compound, 
COjjNa-C6H3(S02-NH-Hg-OH)2,  from  2  : 4-disulphamidobenzoic  acid 
with  mercuric  oxide  (2  mols.).  F.  M.  G.  M. 

New  Transformations  of  ?>i-Sulphamidobenzoic  Acid  under 
the  Influence  of  Heat.  Kokuro  Nakaseko  [Amer.  Chem.  J.,  1912, 
47,  429— 453).— m-Sulphamidobenzoic  acid  has  m.  p.  237—238^,  but 
on  prolonged  heating  melts  at  a  much  lower  temperature.  If  the  acid 
is  kept  in  the  fused  state  for  several  hours  at  220 — 230°  and  is  then 
rapidly  cooled,  about  four-fifths  of  the  product  consists  of  the  insoluble, 
amorphous  modification  of  the  acid.  Another  modification,  m.  p. 
233 — 235°,  is  simultaneously  produced,  which  is  crystalline  and  easily 
soluble  in  water.  Both  these  modifications  were  described  by 
Limpricht  and  XJslar  {Annalen,  1858,  106,  36). 

If  m-sulphamidobenzoic  acid  is  maintained  in  the  fused  condition  for 
only  twenty  to  thirty  minutes  and  is  then  cooled  slowly,  an  ammonium 
hydrogen  m-sulphobenzoate  is  produced,  together  with  another  substance 
isomeric  with  w-sulphobenzoic  diamide.  The  former  product  crystallises 
in  hexagonal  plates  containing  IHgO,  and  differs  in  this  respect  from 
the  ordinary  form  of  ammonium  hydrogen  m-sulphobenzoate  which  has 
never  been  obtained  with  water  of  crystallisation.  A  new  barium 
m-sulphohenzoate,  (C02H*CgH4*S03)2Ba,4H20,  is  also  described.  The 
substance  isomeric  with  the  diamide  crystallises  in  prisms,  does  not 
melt  when  heated  to  253°,  and  is  probably  m-sulphobenzenylamidine, 
S03H-CeH4-C(:NH)-NH2. 

Wilson  (Abstr.,  1904,  i,  51)  has  shown  that  o-sulphobenzamide  can 
be  prepared  by  heating  potassium  hydrogen  o-sulphobenzoate  with 
ammonium  thiocyanate.  Attempts  to  obtain  m-sulphobenzamide  in  a 
similar  manner  were  not  successful,  but  resulted  in  the  formation  of 
two  substances,  one  crystallising  in  plates  and  the  other  in  needles, 
which  were  not  identified.  E.  G. 

[Preparation  of  m  -  Acetylaminophenylthiolacetic  and 
w-Amino-o-tolylthiolacetic  Acids.]  Kalle  &  Co.  (D.R.-P.  244615 
and  244616). — m.- Acetylaminophenylthiolacetic  acid,  a  yellowish-white, 
crystalline  powder  prepared  by  previously  described  methods  (this 
vol.,  i,  354)  from  acetyl-m-phenylenediamine,  furnishes  a  vat  dye 
when  treated  with  chlorosulphonic  acid.  The  second  patent  states 
that  m-aminoo-tolylthiolacetic  acid  (or  its  acetyl  derivative),  obtained 
from  4-acetylamino-2-toluidine  in  a  similar  manner,  yields  a  blue  vat 
dye  when  treated  with  condensing  reagents.  F.  M.  G.  M. 
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[Preparation  of  «-Xylylthiolacetic  Acid.]  Kalle  &  Co. 
(D.R.-P.  242997.  Compare  this  vol.,  i,  12Q). —m-Xylyl-b-thiolacetic 
acid,  needles,  m.  p.  85°,  prepared  from  m-5-xylidine  by  known  methods, 
requires  a  higher  temperature  to  convert  it  into  a  dye  than  does  the 
previously-described  4-carboxy-m-xylyl-5-thiolacetic  acid. 

F.  M.  G.  M. 

Unsaturated  Compounds.  IX.  Addition  of  Hydroxyl- 
amine  to  Unsaturated  Acids  and  Esters  of  the  Cinnamio 
Acid  Series  and  to  Analogous  Compounds.  Theodor  Posneb 
(Annalen,  1912,  389,  1—120.  Compare  Abstr.,  1907,  i,  212).-— The 
mechanism  of  additive  processes  and  the  influence  of  groups  in  the 
molecule  of  the  unsaturated  compound  (especially  those  containing 
conjugated  double  linkings)  and  of  the  distribution  of  the  affinity  in 
the  molecule  of  the  addendum  on  the  course  of  the  addition  are  still 
very  obscure,  despite  numerous  researches  on  the  subject.  With  the 
object  of  discovering  any  existent  regularities  in  such  processes,  the 
author  has  examined  very  thoroughly  the  addition  of  hydroxylamine 
to  cinnamic  acid  and  its  derivatives  and  allied  substances.  The 
influence  of  substituents  in  the  nucleus,  in  the  a- and  ^-positions,  and  in 
place  of  the  acidic  hydroxyl  group  on  the  additive  process  has  been 
examined,  but  regularities  have  not  been  discovered. 

It  has  been  shown  previously  (Abstr.,  1904,  i,  160;  loc.  cit.)  that, 
in  the  case  of  cinnamic  acid  itself,  hydroxylamine  in  alcoholic  solution 
forms  a  hydroxylamine  salt  in  the  cold,  /8-hydroxylamino-^-phenyl- 
propionic  acid  after  boiling  for  three-quarters  of  an  hour,  and  ^-amitio- 
/8-phenylpropionic  acid  after  boiling  for  ten  hours,  whilst  in  the  case  of 
methyl  or  ethyl  cinnamate,  alcoholic  hydroxylamine  forms  ^-hydroxyl- 
aminophenylpropionic  hydroxamoxime  hydrate  in  the  cold,  and  )8-amino- 
)8-pheDylpropionic  acid  after  prolonged  boiling.  In  the  present  com- 
parative experiments,  therefore,  the  alcoholic  hydroxylamine  solution 
of  approximately  normal  concentration  has  been  used  in  slight  excess 
(2J — 3  mols.  in  the  case  of  the  acids,  and  3^ — 4  mols.  in  that  of  the 
esters),  and  the  reacting  mixture  has  been  boiled  for  three-quarters  of 
an  hour,  ten  hours,  or  two  hundred  and  forty  hours  in  the  case  of  the 
acids,  and  kept  at  0°  for  eight  days  or  boiled  for  ten  hours  or  two 
hundred  and  forty  hours  in  the  case  of  the  esters.  Since  the  products 
of  the  reaction  are  generally  easily  separated  from  the  original 
materials  by  their  solubility  in  dilute  acids,  many  of  the  experiments 
have  been  performed  quantitatively.  Unfortunately,  this  method  was 
discovered  only  after  the  research  had  been  in  progress  for  some  time, 
so  that  the  earlier  experiments  are  qualitative  in  nature,  the  ease  of 
addition  of  hydroxylamine  to  cinnamic  acid  itself  being  taken  as  a 
standard  of  comparison.  With  regard  to  nuclear-substituted  cinnamic 
acids  and  their  esters,  the  most  that  can  be  said  from  the  results 
of  the  experiments  is  that  the  nature  and  the  position  of  the  sub- 
stituent  have  a  very  marked  influence  on  the  additive  capacity  of  the 
CIO  group  of  the  side-chain  (so  far  as  the  final  product  of  the 
reactions  is  concerned,  it  will  be  noted  that  in  most  cases  the  addition 
of  hydroxylamine  has  taken  place  at  this  CIC  group).  A  certain 
parallelism  appears  to  exist  between  the  ease  of  addition  of  hydroxyl- 
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amine  to  a  nuclear-substibuted  cinnamic  acid  and  the  dissociation 
constant  (of  the  corresponding  benzoic  acid ;  data  are  not  available  for 
the  dissociation  constants  of  the  substituted  cinnamic  acids).  The 
three  nitrocinnamic  acids,  the  three  methoxycinnamic  acids,  m-amino- 
cinnamic  acid,  and  o-coumaric  acid  do  not  react  with  hydroxylamine 
after  boiling  for  three-quarters  of  an  hour  ;  the  dissociation  constants 
of  the  corresponding  benzoic  acids  are  all  greater  than  that  of  benzoic 
acid  itself,  w-  and/^-Hydroxycinnamic  acids  react  with  hydroxylamine 
as  easily  as  cinnamic  acid  ;  the  dissociation  constants  of  the  corre- 
sponding benzoic  acids  are  about  the  same.  The  ester  of  a  nuclear- 
substituted  cinnamic  acid  reacts  with  hydroxylamine,  sometimes  more 
readily,  in  other  cases  less  so,  than  the  acid  itself. 

Regularities  have  not  been  observed  in  the  addition  of  hydroxylamine 
to  a-  or  )8- substituted  cinnamic  acids  or  their  esters.  The  most  interest- 
ing result  in  the  case  of  the  a-substituted  acids  is  that  the  chemical 
nature,  not  the  molecular  weight,  of  the  substituent  appears  to 
influence  the  addition  of  hydroxylamine ;  when  the  substituent  is  an 
alkyl  or  aryl  group,  the  order  with  regard  to  increasing  hindering 
effect  is  ethyl,  phenyl,  methyl.  a-Substituted  cinnamic  acids  and  their 
esters  unite  with  hydroxylamine  decidedly  less  readily  than  do  cinnamic 
acid  and  its  esters ;  a-benzoylcinnamic  acid  and  its  esters,  however, 
react  as  readily  as  cinnamic  acid  and  its  esters.  ^-Substituted  cinnamic 
acids  show  still  smaller  tendency  to  react  with  hydroxylamine ;  with 
alkyl  or  aryl  substituents  the  influence  appears  to  be  steric,  the  order 
of  increasing  hindrance  being  methyl,  ethyl,  phenyl. 

So  far  as  the  final  product  in  each  case  is  concerned,  the  results  of 
all  the  experiments  may  be  summed  up  as  follows :  a^-Unsaturated 
acids  and  their  esters,  anhydrides,  amides,  hydroxamic  acids,  and 
co-nitrostyrene  add  the  constituents  of  hydroxylamine  at  the  CIC  group ; 
cinnamaldehyde  and  cinnamonitrile  add  on  hydroxylamine  at  the  CO  or 
CN  group,  not  at  all  or  only  with  very  great  difficulty  at  the  CIC 
group ;  unsaturated  hydrocarbons,  )3y-unsaturated  acids,  unsaturated 
alcohols,  and  w-halogenostyrenes  do  not  form  additive  compounds  with 
hydroxylamine. 

The  experimental  results,  although  not  fulfilling  the  author's  expec- 
tations, have  led  to  several  interesting  discoveries.  One  of  these  is 
a  general  method  for  the  preparation  of  )8-aminocarboxylic  acids; 
another  is  an  apparently  general  method  of  obtaining  aryl  methyl 
ketones.  By  prolonged  boiling  of  a  cinnamic  acid  (except  o-  or  p- 
aminocinnamic  acids)  with  alcoholic  hydroxylamine,  the  initially  formed 
/8-hydroxylamino-derivative  is  partly  reduced  to  the  )3-amino-acid  and 
partly  oxidised  to  an  oximino-compound,  which  may  either  condense  to 
an  i^ooxazolone  derivative  or  yield  an  arylmethylketoxime  by  loss  of 
carbon  dioxide  :  thus  CHAr:CH-C02H  +  NH2-OH— > 

OH-NH-CHAr-CH^-COgH  — ^  NHa'CHAr-CH/COaH 

and  NOHICAr-CHg-COgH  -->  CArMelNOH  or  0<^~"V^'".      The 

CO'L/Jtlg 
^-amino-acids  are  most  conveniently  obtained  by  starting   with   the 
esters  of  the  cinnamic  acids,  and  the  aryl  methyl  ketones  by  starting 
with  the  acids  themselves. 
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The  following  experimental  results  are  recorded.  The  numbers 
after  the  names  of  the  acids  denote  the  duration  in  hours  of  the  boiling 
with  alcoholic  hydroxylamine.  o-Nitrocinnamic  acid  (240)  yields 
o-nitro-P-amino-^-phenylpropionio  acidy  m.  p.  222°  (decomp.).  Ethyl 
o-nitrocinnamate  (two  days  at  0°)  yields  o-nitro-p-hydroxylamino- 
p-phenylp'opionhydroxamic  acid, 

no2-C6H4-ch(nh-oh)-ch2-C(oh):noh, 

m.  p.  135°,  and  (ten  hours)  o-nitro-^-amino-^-phenylpropionic  acid. 
w-Nitrocinnamic  acid  yields  (J)  hydroxylamine  va-nitrocinnamate, 
m.  p.  150°  (decomp.),  and  (10)  jn-nitro-^-amino-P-phenylpropionatef 
m.  p.  236°  (decomp.),  yellow  needles.  Ethyl  ??z-nitrocinnamate  yields 
(four  days  at  0°)  r^.-nitro-j^-hydroxylarriino-P-phenylpropionhydroxainic 
acid,  m.  p.  163 — 164°  (decomp.),  and  (ten  hours)  m-nitro-j8-amino- 
^-phenylpropionic  acid.  ^-Nitrocinnamic  acid  (240)  yields  ip-nitro- 
P-amino-p-phenylpropionic  acid,  m.  p.  226°  (decomp.),  and  p-nitroaceto- 
phenoneoxime,  m.  p.  172 — 173°.  Ethyl  jt?-nitrocinnamate  (shaken  for 
one  hundred  and  ten  hours)  yields  ^-nitro-P-hydroxylamino-P-phenyl- 
propionhydroxamic  acid,  m.  p.  140°  (decomp.),  and  (ten  hours)  jo-nitro- 
y8-amino-/3-phenylpropionic  acid.  o-Aminocinnamic  acid  (J  or  10)  and 
its  ethyl  ester,  (thirty  days'  keeping  or  ten  hours'  boiling)  yield  only 
carbostyril.  m-Aminocinnamic  acid  (10)  yields  m-p-diamino-^-phenyl- 
propionic  acid,  m.  p.  228°  (decomp,).  Ethyl  m-aminocinnamate  yields 
(five  days  at  0°)  vci-amino-p-hydroxylamino-p-phenylpropionhydroxamic 
acid,  m.  p.  100 — 101°  (decomp.),  and  (ten  hours)  m-^-diamino- 
^-phenylpropionic  acid.  o-Coumaric  acid  yields  (3)  jS-aminodihydro- 
o-coumaric  acid,  which  is  also  obtained  from  the  ethyl  ester  (10). 
m-Hydroxycinnamic  acid  yields  (f)  hydroxylamine  P-hydroxylamino- 
vd-hydroxy-P-phenylpropionhydroxamate  (?),  decomp.  129 — 130°,  and 
(10)  p-amino-in-hydroxy-13-phenylpropionic  acid,  m.  p.  235 — 236° 
(decomp.).  Methyl  m-hydroxycinnamate  yields  (10)  p-hydroxylimino- 
his-va-hydroxy-^-phenylpropionhydroxamic  acid, 

oh-n[ch(C6H4-oh)-ch2-c(oh):noh]2, 

m.  p.  187 — 188°  (decomp.),  and  (24)  j8-amino-m-hydroxy-/3-phenyl- 
propionic  acid.  />-Hydroxycinnamic  acid  yields  (f )  jShydroxylamino- 
^-hydroxy-p-pheiiylpropionic  acid,  m.  p.  166°  (decomp.),  and  (10) 
P-amino-p-hydroxy-P-phenylpropionic  acid,  m.  p.  198°  (decomp.),  which 
is  also  obtained  from  the  methyl  ester  (10).  ciVo-Methoxycinnamic 
acid  (I)  yields  ^rarjs-o-methoxycinnamic  acid  and  (^-amino-o-methoxy- 
P-phenylpropionic  acid,  m.  p.  209 — 210°  (decomp.)  [benzoyl  derivative, 
OMe-CgH4-CH(NHBz)-CH2-C02H,  m.  p.  201°],  which  is  also  obtained 
from  methyl  cis-o-methoxycinnamate  (10),  ^raws-o-methoxycinnamic 
acid  (10),  and  its  methyl  ester  (10).  m-Methoxycinnamic  acid  (10) 
yields  p-amino-m-inethoxy-P-phenylpropionic  acid,  m.  p.  216° 
(decomp.),  which  is  also  obtained  from  the  methyl  ester  (10). 
/?-Methoxycinnamic  acid  (10)  yields  ^-amino-^-methoxy-p-phenyl- 
propionic  acid,  m.  p.  243°  (decomp.).  Methyl  ^-methoxycinnamate 
yields  (three  daya  at  0°)  (3-hydroxylamino-ip-methoxy-p-phenylpropio7i- 
hydroxamoxime  hydrate, 

OMe-C«H4-CH(NH-OH)-OH2-C(NH-OH)2-OH, 
decomp.    125 — 129°,    and    (10)     /3-amino-jt?-methoxy-4-phenyIpropionic 
acid.     Caffeic  acid  (15)   yields  p-aminodihydrocaffeic  acid,  m.  p.  196° 
__  i  i  2 
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(decomp.).  Ferulic  acid  (240)  and  its  methyl  ester  (10)  each  yield 
p-aminodiJiydi'ofe'nUic  acid,  m.  p.  182°  (decomp.).  Piperonylacrylic 
acid  (15)  yields  p-aminopiperonylp'opionic  acid,  m.  p.  233°  (decomp.), 
and  acetopiperoneoxime,  CHgOg'CQHg'CMelNOH,  m.  p.  156 — 157°,  by 
the  hydrolysis  of  which  acetopiperone  is  obtained  most  conveniently. 
Methyl  piperonylacrylate  (15)  yields  only  ^-aminopiperonylpropionic 
acid,  which  is  converted  into  P-carhamidopiperonylpropionic  acid, 
m.  p   178 — 179°  (decomp.),  by  boiling  aqueous  potassium  cyanate. 

In  part,  with  August  Stirnus.] — a-Methylcinnamic  acid  (100) 
yields  /3-amino-P-pheni/Usobutyric  acid,  NHg'CHPh'CHMe-COgH, 
m.  p.  243°  (decomp,),  which  is  aleo  obtained  from  the  methyl  ester 
(90^.     )8-Amino-/?-phenyk*sobutyric  acid  forms  a  hydrochloride, 

0,oH,302N,HCl, 
m.  p.  227°  (decomp.),  and  a  benzoyl  derivative,  m.  p.  205°,  reacts  with 
boiling   aqueous   potassium    cyanate  to  form  p-carhamido-^-phenyU^o- 
hutyric   acid,  m.    p.   153°   (decomp.)  (which  yields   i-phenyl-b-niethyl- 

dihydrouracil,    CHPh<^^^®'^Q>NH,  m.  p.  185°,  at  160°),  and  by 

treatment    with    boiling    dilute     hydrochloric    acid    and    potassium 
thiocyanate  yields,  after  evaporation  of  the  solution  and  heating  the 
residue  at  140°,  Ai-phenylb-methyldihydro-'6-ihiouracil, 
CHPh<CHMe-CO>j,H^ 

m.  p.  186°  The  presence  of  the  amino-group  in  the  /3-position  in 
^-amino-/3-phenyh'sobutyric  acid,  which  is  proved  by  the  formation  of 
the  preceding  uracil  derivatives,  is  confirmed  by  the  behaviour  of  the 
acid  towards  nitrous  acid,  whereby  /8-hydroxy-^-phenyHsobutyric  acid 
is  formed. 

j8-Methylcinnamic  acid  (240)  yields  fi-amino-(3-p/ienylbutyric  acid, 
NHg-CPhMe-CHg-COgH,  m.  p.  225°  (decomp.),  which  is  also  obtained 
from  the  methyl  ester  (10)  or  the  ethyl  ester  (240),  and  is  converted 
into  ^  phenyl -i-methyldihydrouracil,  m.  p.  240 — 241°,  by  treatment 
with  boiling  aqueous  potassium  cyanate  and  acidifying.  a-Ethyl- 
cinnamic  acid  yields  (|)  hydroxylamine  a-ethylcinnamate  and  (10) 
ji-amino-(i-phenyl-a-ethyl]yropionic  acid,  m.  p.  227°  (decomp.).  Methyl 
a-ethylcinnamate  (several  days  at  0°)  yields  fi-hydroxylamino-^-j^henyl- 
a-ethylpropionhydroxamoxime  hydrate, 

0H-NH-CHPh-CHEt-C(NH-0H)2-0H, 
m.  p.  121°  (decomp.),  and  after  thirty-five  or  thirt3'-one  hours,  accord- 
ing to  the  experimental  conditions,  either  an  impure  substance,  m.  p. 
190 — 215°,     or      methyl      hydroxyliniinobis-p-phenyl-a-ethylpropionate- 
hydroxamic  acid, 

C02Me-CHEfCHPh-N(0H)-CHPh-CHEt-C(0H):N0H, 
m.  p.  228°  (decomp.),  or  y3-amiuo-/8-phenyl-a-ethylpropionic  acid. 
The  last  substance  is  obtained,  together  with  some  unchanged  ester, 
from  methyl  a-ethylcinnamate  (190).  )8-Ethylcinnamic  acid  (240) 
yields  ji- amino- ft- j)henylvaleric  acid,  m.  p.  217°  (decomp.),  which  is  also 
obtained  from  the  methyl  ester  (10)  or  ethyl  ester  (240),  forms  a  pale 
blue  copjyer  salt,  2Cu(C^^Hj402N)2,CiiHj502N,H20,  and  is  converted 
into  i-phenyl-i-ethyldihydrouracil,  m.  p.  220 — 221°,  by  boiling  aqueous 
potassium  cyanate  and  subsequent  acidification. 
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a-Phenylcinnamic  acid  yields  (2)  stilbene  and  (240)  ji-amino-ap-di- 
phenylpropionic  acid,  m.  p.  225°  (decomp.)  {Jiydrochloride,  m.  p.  228°), 
which  is  also  obtained  from  the  methyl  ester  (10).  ^-Garbamido- 
al3-diphenylpropio7iiG  acid,  NHg-CO-NH-CHPh-CHPh-COgH,  m.  p. 
141°  (decomp,),  is  converted  at  145 — 150°  into  4:  :  5-diphenyldihydro- 
uracil,  m.  p.  268°. 

/3-Phenylcinnamic   acid    (240)    yields    p-aynino-Ppdiphenylpropionic 

acid,    m.    p.    208°    (decomp.).        Methyl     ^-phenylcinnamate    yields 

CO — CH 
(10)    3  :  3-diphenyli8ooxazolidone,    0<^  '  ^  ,    m.    p.  199 — 199-5°, 

and  (240)  a  mixture  of  diphenyh'sooxazolidone  and  /?-amino- 
yS^-diphenylpropionic  acid.  a-Benzoylaminocinnamic  acid  yields  (J) 
P-hydroxylamino-a-benzoylamino-P-plienylpropioniG  acid, 

0H-NH-CHPh-CH(NHBz)-C02H, 
m.  p.  195°  (decomp.).  Ethyl  a-benzoylaminocinnamate  (two  days  at 
0°)  yields  (3-hydrovylamino-a-benzoylamino-p-phenylpropionhydroxamic 
acid,  OH-NH-OHPh-CH(NHBz)-C(OH):NOH,  m.  p.  128°  (decomp.). 
This  hydroxamic  acid  is  converted  by  boiling  water  into  ^-amino-a- 
befmoylamino-P-phenylpropionic  acid,  m.  p.  193°(decomp.),  from  which 
P-carhamido-a-benzoylamino-l^-phenylpropioniG  acid,  m.  p.  205°,  is 
obtained  by  boiling  aqueous  potassium  cyanate. 

Furylacrylic  acid  (288)  yields  a  substance,  m.  p.  102-5°,  which 
appears  to  be  Bouveault'd  acetylfuranoxime.  Methyl  furylacrylate 
(many  days  at  the  ordinary  temperature)  yields  P-hydroxylamino- 
ji-furylpropionhydroxamoxime  hydrate, 

C40H3-CH(NH-OH)-OH2-C(NH-OH)2-OH, 
m.  p.  109°.  This  substance,  which  is  also  obtained  from  ethyl  furyl- 
acrylate (6),  is  converted  by  boiling  water  into  j^-amino-j^-furyl- 
propionic  acid,  m.  p.  205°  (decomp.)  {benzoyl  derivative,  m.  p.  180°). 
l3-Carbamido-f3-furylpropionic  acid  and  4:-a-fu7'yldihydrouracil  have 
m.  p.  175°  and  210°  respectively;  the  latter  is  obtained  from  the 
former  at  about  180°. 

Atropic  acid  (1)  yields  y8-amino-a-phenylpropionic  acid,  not  a-amino- 
a-phenylpropionic  acid  as  stated  previously  (Abstr.,  1904,  i,  160; 
1905,  i,  577);  the  /S-amino-a-phenylpropionic  acid  (y8-aminohydratropic 
acid)  of  the  literature  is  really  a-phenyl-/?-lactamide.  PhenyHso- 
crotonic  acid  (five  minutes)  yields  hydroxylamine  phenylisocrotonate, 
not  y-hydroxylamino-y-phenylbutyric  acid  (Abstr.,  1904,  i,  160). 

[With  Otto  Unverdorben.] — Styrene,  stilbene,  w-bromostyrene, 
w-chlorostyrene,  allyl  alcohol,  and  amyleue  do  not  form  additive 
compounds  with  hydroxylamine.  <o-Nitrostyrene  (many  days  at  0°  or 
boiling  for  one  hour)  yields  a-nitro-P-hydroxylamino-p-phenylethane, 
NOg-CHg-CHPh-NH-OH,  m.  p.  99—100°,  colourless  cry.>«tals. 

Cinnamic  anhydride  yields  (f)  ^-hydroxylamino-/8-phenylpropion- 
hydroxamoxime  hydrate,  or,  by  longer  boiling,  j8-amino-/8-phenyl- 
propionic  acid.  The  same  results  are  obtained  with  cinnaraamide  and 
with  cinnamhydroxamic  acid.  Cinnamonitrile  (three  days  at  0°,  or 
boiling  for  five  hours)  yields  cinnamamideoxime. 

[With  Karl  Rohde.] — Cinnamaldehyde  yields  (at  0°,  or  by  boiling 
for  twenty  hours)  cinnamaldoxime  and  (200)  a  substance,  m.  p. 
205 — 206°,  which  does  not  contain  nitrogen. 
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Only  towards  the  end  of  the  research  was  the  discovery  made  that 
raetbylarylketoximes  are  frequently  obtained  by  the  reaction  of 
hydroxylamine  with  cinnamic  acids.  A  further  communication  on 
the  8\ibject  is  promised. 

Other  investigators  have  shown  that  ammonia,  hydrogen  cyanide, 
ethyl  malonate,  or  ethyl  acetoacetate  can  be  added  at  a  carbonyl 
proup,  but  not  at  a  C!C  group,  and,  conversely,  that  halogens  or 
halogen  acids  can  be  attached  to  a  CIC  group,  but  not  to  the  carbonyl 
group.  When  both  groups  are  present  in  the  form  CIC'CO,  all 
addenda  are  apparently  attached  at  the  CIC  group  in  such  a  manner 
that,  if  the  addendum  is  a  substance  containing  hydrogen  and  another 
atom  or  group,  the  hydrogen  is  attached  in  the  a-,  and  the  other 
constituent  of  the  addendum  in  the  ^-,  position.  The  author  is  of 
opinion,  however,  that  an  addendum  (consisting  of  strongly  positive 
hydrogen  or  alkali  metal  and  another  atom  or  group  of  less  highly 
pronounced  polar  character,  such  as  NHg,  NH'OH,  CN,  etc.)  is 
attached  at  a  double  linking  or  to  a  conjugated  system,  only  when  the 
terminal  atom  is  oxygen  or  nitrogen.  The  CO  or  the  CN  group, 
alone  or  conjugated  with  CIC,  is  able  to  combine  with  such  addenda  ; 
the  CIC  group,  alone  or  in  conjugation  with  another  CIC,  is  unable  to 
do  so.  This  leads  to  the  theory  that  the  necessary  condition  for  the 
attachment  of  such  addenda  to  an  unsaturated  system,  whather  simple 
or  conjugated,  is  the  presence  in  the  unsaturated  system  of  a  terminal 
oxygen  or  nitrogen  atom,  which  is  the  first  point  of  attack  during  the 
addition.     For  example,  CHPhlCH-COgH  +  NHg-OH  — > 

0H-NH-CHPh-CHIC(0H)2  — >  OH-NH-CHPh-CHg-COgH. 
The  influence,  on  the  course  of   the  addition,  of  addenda  containing 
like  or  unlike  atoms  of    strongly  polar  character  is  discussed,   and 
generalisations  are  stated  which  serve  to  account  for  many  instances 
of  abnormal  addition.  C.  S. 

Menthyl  Esters  of  a-Phenyldihydrocinnamic  [aj8-Diphenyl- 
propionic]  Acids.  Hans  Rupe  and  W.  Kerkovius  {Ber.,  1912, 
46,  1398 — 1403). — r-ayS-Diphenylpropionic  acid,  like  r-)8-phenyl- 
butyric  acid  (Abstr.,  1909,  i,  927),  is  resolved  into  its  active  con- 
istituents  by  esterification  with  menthol.  The  mixture  of  esters, 
obtained  by  the  action  of  the  alcohol  on  the  acid  chloride  in  the  presence 
of  pyridine  and  benzene,  is  separated  by  alcohol  into  the  more  fusible 
and  more  soluble  menthyl  Z-a^-diphenyl propionate,  m.  p.  58 — 62°, 
[a]o  -  84*99°  {loc.  cit.),  and  the  less  fusible  and  less  soluble  7nenthyl 
d-ap-dipkenijljrropionate,  m.  p.  100—101°  [a]^  -21-97°.  The  same 
two  esters  are  produced  by  resolving  r-a^-diphenylpropionic  acid  by 
means  of  its  strychnine  salt  and  esterifying  the  active  acid 
chlorides. 

The  hydrolysis  of  the  esters  by  alcoholic  potassium  hydroxide  is 
accompanied  by  extremely  rapid  racemisation,  since  the  resultinoj  acids 
are  optically  inactive.  C.  S. 

Preparation  of  Esters  of  Salicylic  Acid.  Actien- 
Gesellschaft  fOr  Anilin-Fabrikation  (D.R.-P.  244208).  —  Allijl 
salicylate,    a    colourless    liquid    with    a    cabbage-like    odour,    b.    p. 
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247—250°  or  105—10675  mm.,  D^-'  MOO,  is  prepared  by  either  heat- 
ing salicylic  acid  with  allyl  alcohol  in  the  presence  of  a  condensing 
agent,  or  by  the  action  of  allyl  iodide  on  potassium  salicylate  in  allyl 
alcoholic  solution.  F.  M.  G.  M. 

[Preparation  of  Triphenylmethane  Derivatives.]  Farben- 
FABRiKEN  voRM.  Friedr.  Bayer  &  Co.  (D.R.-P.  243086). — A 
description  of  the  preparation  of  dyes  obtained  by  condensing 
oo'-methylenedioxydibenzoic  acids  in  concentrated  sulphuric  acid 
solution  with  derivatives  of  salicylic  acid  in  the  presence  of  an 
oxidising  agent. 

The  tinctorial  properties  of  the  following  condensation  p'oducts  are 
tabulated  in  the  original. 

s-Xylenol-2-carboxylic  acid  with  (1)  2  : 2'-mebhylenedioxy-di-m- 
toluic  acid,  with  (2)  2  : 4'-methylenedioxy-di-m-toluic  acid,  (3)  with 
2  :  2'-methylenedioxydibenzoic  acid  ;  and  of  2  :  2'-methylenedioxy-di- 
m-toluic  acid  with  (1)  3-hydroxy-p-toluic  acid,  with  (2)  m-chloro- 
salicylic  acid,  and  with  (3)  6-chloro-2-hydroxy-m-toluic  acid. 

F.  M.  G.  M. 

Homogentisic  Acid.  I.  Carl  Th.  Morner  {Zeitsch.  physiol. 
Chem.,  1912,78,  306—326.  Compare  Abstr.,  1911,  i,  56).—Benzo- 
quinone-2-acetic  acid,  CgHgOg'CHg'COgH,  prepared  by  oxidation  of 
homogentisic  acid  with  sodium  dicliromate  and  sulphuric  acid,  crystal- 
lises in  thin  rhombohedric  or  quadratic  plates  having  the  same  colour 
as  lead  iodide,  m.  p.  130°  (decomp.).  It  tastes  and  reacts  acid,  and  has 
the  oxidising  action  of  quinones.  The  clear  reddish-yellow  aqueous 
solution  becomes  darker  when  kept,  and  finally  deposits  a  black 
sediment,  characterised  as  homogentisic  acid.  On  addition,  first  of 
potassium  iodide  and  then  cautiously  of  sodium  hydroxide,  a  cherry- 
red  colour  is  formed,  which  beomes  olive-green  on  further  addition  of 
sodium  hydroxide. 

Homogentisic  acid  quinhydrone,  prepared  by  the  interaction  of 
homogentisic  acid  and  benzoquinoneacetic  acid  in  acetone,  forms  a 
dark  bluish-violet  powder  (decomp.  144°). 

Benzoquinoneacetic  acid  also  results  when  homogentisic  acid  is 
oxidised  with  ferric  chloride.  E.  F.  A. 

Derivatives  of  5-Nitroeugenol  and  of  Nitrated  Methoxy- 
benzoic  Acids.  Alfons  Klemenc  {Monatah.^  1912,  33,  375 — 392). 
— The  work  is  in  continuation  of  that  by  Wegscheider  and  Klemenc 
(Abstr.,  1911,  i,  541). 

Fuming  nitric  acid  was  added  to  a  solution  of  eugenol  in  ether,  the 
solution  boiled,  and  the  crude  potassium  salt  of  5-nitroeugenol 
precipitated  by  addition  of  methyl-alcoholic  potassium  hydroxide. 
This  salt  was  dissolved  in  water,  and  the  solution  treated  with  carbon 
dioxide,  which  precipitated  5-nitroeugenol  together  with  a  small 
quantity  of  an  acid  potassium  salt  of  5-nitroeugenol.  Separation  of 
these  substances  was  effected  by  means  of  ether.  The  acid  potassium 
salt  of  5-nitroeugenol,  CgoHg^OgNgK,  is  a  red,  crystalline  substance. 
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slowly  transforms  it  into  5-nitroeugenol.  When  boiled  with  water  it 
is  decomposed,  and,  on  cooling,  5-nitroeugenol  separates.  Boiling 
alcohol  (96%)  also  decomposes  it  with  separation  of  the  normal 
potassium  salt  of  5-nitro6ugenol.  It  can  also  be  obtained  by  adding 
5-nitroeugenol  to  an  aqueous  solution  of  the  normal  potassium  salt  of 
5-nitroeugenol.  Methylation  and  subsequent  oxidation  of  the  oil  so 
formed  yields  5-nitroveratric  acid. 

5-Nitroeugenol  methyl  ether  can  be  obtained  by  methylation  of  the 
normal  potassium  salt  of  5-nitroeugenol  by  methyl  iodide,  or,  better, 
by  treating  an  ethereal  solution  of  5-nitroeugenol  with  diazomethane. 
Methylation  by  means  of  methyl  sulphate  is  difficult.  Oxidation  of 
5-nitroeugenol  methyl  ether  in  dilute  acetic  acid  solution  by  means  of 
potassium  permanganate  gives  a  mixture  of  5-nitroveratric  acid  and 
5-nitrohomoveratric  acid.  Oxidation  in  alkaline  solution  yields  5-nitro- 
veratric acid. 

b-NUrohomovanillic  acid,  m.  p.  217°  (decomp.),  was  obtained  by  the 
oxidation  of  5-nitroacetyleugenol  by  means  of  potassium  permanganate 
in  very  dilute  acetic  acid  solution.  Its  ammonium  and  silver  salts 
were  examined.  The  crude  oxidation  product  generally  contains  also 
5-nitrovanillic  acid.  If  smaller  quantities  of  water  are  employed, 
the  yield  of  5-nitrohomovanillic  acid  is  less,  whilst  if  the  oxidation  is 
performed  in  glacial  acetic  acid  solution,  still  less  5-nitrohomovanillic 
acid  and  more  5-nitrovaniliic  acid  is  produced. 

Methyl  5-nit7'ohomovanillate,  m.  p.  101 — 102°,  was  transformed  into 
its  potassium  salt,  and  the  latter  boiled  with  methyl  iodide  in  methyl 
alcoholic  solution.  The  crude  oil  was  cautiously  saponified  by  potassium 
hydroxide,  and  the  liberated  acids  recrystallised  from  benzene,  whereby 
b-nitroJiomoveratric  acid,  m.  p.  113 — 114°,  was  obtained.  Its 
ammonium,  silver,  uranylj  and  copper  salts  were  examined.  The 
methylation  of  5-nitrohomovanillic  acid  is  more  readily  accomplished 
by  means  of  diazomethane.  Methyl  sulphate  is  without  action  on  the 
acid  or  its  ester. 

5-Nitroveratric  acid  was  boiled  with  aniline  during  thirty  minutes, 
whereby  it  was  transformed  into  5-nitrovanillic  acid  and  6-nitro- 
guaiacol.  More  prolonged  boiling  increased  the  yield  of  6-nitro- 
guaiacol  at  the  expense  of  the  5-nitrovanillic  acid,  a  black  mass, 
insoluble  in  alkali,  being  simultaneously  formed.  5-Nitroveratric 
acid  was  stable  towards  boiling  concentrated  hydrochloric  acid. 
Boiling  concentrated  potassium  hydroxide  caused  slow  elimination  of 
a  methoxy-group. 

Methyl  5-nitrovanillate  forms  yellow  needles,  m.  p.  154 — 155°. 

5-Nitroveratric  acid,  when  treated  with  cold  fuming  nitric  acid 
(D  1*52),  yields  3:4  : 5-trinitroveratrole  and  5  :  Q-dinitroveratric  acid, 
m.  p.  193°.  This  acid  is  also  obtained  by  cautious  saponification  of 
its  methyl  ester.  Its  ferric,  ammonium,  and  copper  salts  were 
examined.  When  the  ammonium  salt  is  heated  at  180 — 200°,  methyl 
5  : 6-dinitroveratrate,  m.  p.  133 — 134°,  is  obtained.  Distillation  of  a 
mixture  of  the  potassium  salt  and  lime  leads  to  the  formation  of 
methyl  5  :  6-dintroveratrate  and  5  :  Q-dinitrovanillic  acid,  m.  p.  215° 
(decomp.).  Nitration  of  methyl  5-nitroveratrate  by  means  of  fuming 
nitric  acid  (D  r52)  at  60°  gives  an  almost  quantitative  yield  of  methyl 
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5  : 6-dinitroveratrate,  m.  p.  133 — 134'5°  This,  when  saponified  by 
boiling  potassium  hydroxide,  yields  5  :  6-dinitrovanillic  acid,  the/erric 
salt  of  which  was  examined.  The  acid  could  not  be  acetylated  by 
acetic  anhydride  and  sulphuric  acid.  H.  W. 

The  Coumarin  Group.  Einar  Biilmann  {Annalen,  1912,  388, 
259 — 279). — Despite  numerous  researches  on  coumarin  and  its 
derivatives,  satisfactory  explanations  have  not  yet  been  given  of  the 
slight  activity  of  its  ethylenic  linking  and  of  the  conversion  of 
coumarin  into  coumaric  acid.  In  connexion  with  the  first  problem, 
the  author  utilises  the  fact  that  ethylene  derivatives  containing  two 
negative  groups  do  or  do  not  form  complex  mercuri-com pounds 
according  as  the  two  groups  have  the  cis-  or  the  ira/is-configuration 
(Abstr.,  1902,  i,  665;  1910,  i,  346).  Methylcoumarinic  acid  reacts 
with  mercuric  acetate  in  methyl  alcohol  to  form  an  hmer  salt  of 
a-mercurip-methoxy-Po-anisylpropionic  acid, 

OMe-C6H4-CH(OMe)-CH<?^  , 

a  white,  microcrystalline  substance  which  is  converted  into  /S-methoxy- 

j3-o-anisylpropionic  acid,  m.  p.  82°,  by  hydrogen  sulphide  in  alkaline 

solution.       Coumarin  does  not  react  with    methyl  alcoholic  mercuric 

acetate,  a  fact  which,  taken  in  conjunction  with  the  unstable  character 

of  the  additive  compounds  of   coumarin  and  bromine  and   hydrogen 

bromide  (Clayton,  Trans.,  1908,  93,  524),  indicates  that  coumarin  does 

not  contain  an  ordinary  ethylenic  linking. 

[With  Ulla.    Stakcke.] — Contrary    to   expectation,   coumaric  acid 

and  methylcoumaric  acid  each  react  with  mercuric  acetate  in  methyl 

alcohol.  The  former  yields  the  inner  salt  of  a-mercuri-^-inethoxymelilotic 

Hg 
acid,  0H'CgH4'CH(0Me)*CH<^  I  ^  ,  which  is  converted  into  /3-methoxy- 

melilotic  acid,  OH-C6H4-CH(OMe)-CH2-C02H,  m.  p.  123°  (decomp.), 
by  hydrogen  sulphide  in  alkaline  solution.  Methylcoumaric  acid 
yields  an  inner  salt  isomeric  with  that  obtained  from  methyl- 
coumarinic acid ;  it  is  converted  into  the  same  acid,  m,  p.  82°,  by 
hydrogen  sulphide. 

[With  Agnes  Hoff.] — It  is  known  that  the  conversion  of  coumarin 
nto  coumaric  acid  is  effected  very  slowly  by  boiling  aqueous  alkali, 
but  proceeds  very  rapidly  when  the  lactone  is  heated  with  alcoholic 
sodium  ethoxide  and  the  solution  is  treated  with  water  and  acidified 
after  removal  of  the  alcohol  ;  ethyl  coumarate  is  formed  as  an  inter- 
mediate product  (Fries  and  Klostermann,  Abstr.,  1908,  i,  820).  The 
following  three  experiments  throw  light  on  the  course  of  the  change : 
(1)  Coumarin  dissolves  in  cold  methyl  alcoholic  sodium  methoxide  with 
an  intense  yellow  colour ;  acidification  by  dilute  acetic  acid  regenerates 
coumarin.  (2)  Coumarin  and  sodium  methoxide  (2  mols.)  are  kept  in 
methyl  alcoholic  solution  at  the  ordinary  temperature  for  a  few  hours. 
Ice-water  and  acetic  acid  are  then  added,  whereby  a  mixture  of 
coumarin,  methyl  coumarate,  and  an  oil  (which  yields  ^-methoxy- 
molilotic  acid  by  hydrolysis,  and  is  almost  certainly  its  methyl  ester) 
is  obtained.     (3)  Same  as  (2)  except  that  after  the  addition  of  the 
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water  the  mixture  is  kept  for  twelve  to  thirty-six  hours  before  acidi- 
fying. A  mixture  of  coumarin,  coumaric  acid,  and  )8-methoxymelilotic 
acid  is  thus  obtained. 

These  results  are  interpreted  as  follows  :  The  yellow  substance 
obtained  in  (1)  is  the  additive  compound,  ONa'CgH^'CHICH'COgMe. 
The  product  of  acidification  is  methyl  couraarinate,  which  at  once 
regenerates  coumarin.  In  the  presence  of  an  excess  of  sodium 
methoxide,  the  additive  compound  takes  up  another  molecule  of  methyl 
alcohol,  and  forms  the  sodium  derivative  of  methyl  yS-methoxy- 
melilotate,  ONa-CeH4-CH(OMe)-CH2-C02Me,  by  the  acidification  of 
which  the  oil  (methyl  yS-methoxymelilotate  ?)  is  formed.  {Methyl-^- 
Diethoxymelilotate,  obtained  from  the  silver  salt  and  methyl  iodide,  is 
an  oil  very  similar  to  the  preceding,  and  is  converted  into  methyl 
coumarate  by  methyl  alcoholic  sodium  methoxide.)  By  long  keeping 
before  acidification,  however,  the  sodium  derivative  of  methyl 
^-methoxymelilotate  loses  methyl  alcohol,  and  forms  the  sodium 
derivative  of,  not  methyl  coumarinate,  but  methyl  coumarate,  so 
that  coumaric  acid  is  finally  obtained  by  acidification  and  the 
accompanying  hydrolysis. 

When  experiments  similar  to  the  preceding  are  performed  with 
sodium  methoxide  and  ethyl  alcohol,  ethyl  coumarate,  coumaric  acid, 
and  P-ethoxymelUotic  acid,  m.  p.  98°,  are  obtained.  C.  S. 

Cyanohydrins,  and  the  Corresponding  Benzoylamides  and 
Alcohols.  Jules  Aloy  and  Ch.  Rabaut  {Bull.  Soc.  chim.,  1912,  [iv], 
11,  389 — 393). — The  authors  have  applied  the  methods  of  Francis  and 
Davis  (Trans.,  1909,  95,  1403;  1910,  97,  949)  for  the  preparation  of 
acyl  derivatives  of  aldehyde-cyanohydrins  to  a  number  of  phenolic 
aldehydes,  and  in  some  cases  have  prepared  the  corresponding  benzoyl 
amides  and  hydroxy-acids. 

p-Hydroxybenzaldehyde  with  benzoyl  chloride  and  potassium  cyanide 
yields  ^-henzoyloxyhenzoylmandelonitrile  [a  :  i-dihenzoyloxyph^nylaceto- 
nitrile],  m.  p.  143 — 144°  which  crystallises  from  chloroform  on 
addition  of  ether.  4r-Benzoyloxybenzoyl-m.-tolylglycollo7iitrile  [a :  4- 
dibenzoyloxy-o-tolylacetonitrile],  0Bz*CgH3Me'CH(0Bz)'CN,  m.  p. 
124 — 125°,  similarly  obtained  from  4-hydroxy-m-tolualdehyde,  forms 
colourless  crystals.  The  corresponding  substance  obtained  from  vanillin 
has  m.  p.  146 — 147°.  Salicylaldehyde  gives  a  liquid  compound.  All 
these  products  are  stable,  and  do  not  decompose  when  heated  at  100° 
for  several  hours. 

Benzoylmandelonitrile  in  contact  with  fuming  hydrochloric  acid 
at  atmospheric  temperature  furnishes  benzoylmandelamide.  In  the 
case  of  the  dibenzoylcyanohydrins  derived  from  the  phenolic  aldehydes 
it  is  better  to  heat  them  at  100°  in  closed  tubes  with  hydrochloric 
acid.  Under  these  conditions,  ;o-benzoyloxybenzoylmandelonitrile  fur- 
nishes the  corresponding  amide,  OBz*CgH4'CH(OBz)*CO*NH2,  m.  p. 
183 — 184°,  colourless  crystals,  soluble  in  alcohol,  insoluble  in  water, 
which  on  hydrolysis  by  sodium  hydroxide  solution  gives  p-hydroxy- 
mandelic  acid.  It  is  not  always  necessary  to  isolate  the  amide  in 
order  to  convert  it  into  the  corresponding  hydroxy-acid ;  thus  the 
benzoylcyanohydrin   derived    from     anisaldehyde    on    long     keeping 


I 


ORGANIC   CHEMISTRY.  i.   463 

with  fuming  hydrochloric  acid  at  atmospheric  temperature,  yields 
jo-methoxymandelic  acid.  T.  A.  H. 

Bsterification  of  Unsymmetrical  Di-  and  Poly-basic  Acids. 

XXIV.  Bsterification  of  Amino-  and  Acetamino-terephthalic 
Acids.  Rudolf  Wegscheider  and  Franz  Faltis  {MonatsL,  1912, 
33,  185—205.  Compare  Cahn  Speyer,  Abstr.,  1907,  i,  849).— 
When  the  amino-group  in  aminoterephthalic  acid  is  regarded  as 
positive,  the  carboxyl  group  in  position  4  is  the  stronger  acid,  and  the 
least  affected  by  steric  hindrance.  According  to  Wegscheider's  rule, 
when  esterified  by  alcohol,  with  or  without  mineral  acids,  or  by  methyl 
iodide,  aminoterephthalic  acid  should  give  salts  of  the  4-ester  acid, 
whereas  on  partial  hydrolysis  of  the  neutral  ester,  the  1 -ester  acid 
should  be  formed.  Experiment  shows  that  this  hydrolysis  gives  rise 
likewise  to  the  4-ester  acid,  affording  an  exception  to  the  rule. 

In  the  case  of  acetylaminoterephthalic  acid,  the  acetylamino-group 
is  negative;  accordingly,  when  esterified  by  methyl  iodide,  the  1 -ester 
acid  should  result,  as  is  actually  the  case.  On  esteritication  with 
methyl  alcohol,  the  4-ester  acid  is  formed  ;  in  both  cases  the  acetyl 
group  is  eliminated  during  the  process.  Hydrolysis  of  the  neutral 
ester  of  acetylaminoterephthalic  acid  yields  the  4-ester  acid  instead  of 
the  1 -ester  acid  forecasted  by  Wegscheider's  rule. 

Acetylaminoterephthalic  acid  has  decomp.  272°  (corr.) ;  it  crystal- 
lises +  CHgOH  from  solution  in  methyl  alcohol  in  large,  lustrous, 
golden-yellow  aggregates. 

4-Methyl  1 -hydrogen  2  -  acetylaminoterephthalate  crystallises  in 
colourless,  stunted  needles,  m.  p.  207 — 208°  (corr.),  becoming  solid 
again  at  245°,  and  finally  melting  at  305°  (compare  Cahn- 
Speyer,  loc.  cit.). 

Methyl  acetylanthranilcarboxylate,  formed  on  prolonged  heating  of 
the  2-acetylamino-4-ester  acid  with  a  large  excess  of  acetic  anhydride, 
has  m.  p.   148 — 149°  (corr.),  becoming  solid  at  about  265°. 

E.  F.  A. 

Esterification  of  Unsymmetrical  Di-  and  Poly-basic  Acids. 

XXV.  Bsterification  of  Dimethylaminoterephthalic  Acid. 
Rudolf  Wegscheider  and  Siegmund  Black  {Monatsh.j  1912,  33, 
207 — 221). — According  to  Wegscheider's  rule  the  main  product  on 
esterification  of  dimethylaminoterephthalic  acid  with  alcohols,  with  or 
without  mineral  acids,  or  by  means  of  alkyl  iodides  should  be  the 
4-ester  acid,  whereas  on  partial  hydrolysis  of  the  neutral  ester  the 
1-ester  acid  should  result. 

This  is  the  case  when  methyl-alcoholic  potassium  hydroxide  is  used 
for  hydrolysis,  but  when  the  neutral  ester  is  hydrolysed  in  neutral  or 
acid,  and  probably  also  in  alkaline,  aqueous  solution,  the  4-ester  acid 
predominates.  This  is  the  first  time  on  which  such  a  pronounced 
influence  of  the  solvent  on  hydrolysis  has  been  recorded. 

The  following  salts  of  dimethylaminoterephthalic  acid  are  described  : 
potassium  hydrogen  salt  -t-2H20,  decomp.  160°;  silver  hydrogen  salt, 
which  is  faintly  yellow-coloured,  decomp.  200°  ;  silver  salt,  which  is  at 
first  colourless,  but  becomes  deep  blue  overnight  and  black  when  dried. 
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i- Methyl  \-hydrogen  2-dimethylaminoterephthalate  forms  colourless, 
slender  crystals,  m.  p.  172 — 174°. 

I- Methyl  4-hydrogen  2-dirnethylaminoterephthalate  crystallises  in 
slender,  golden-yellow  needles,  m.  p.  132 — 133°.  E.  F.  A. 

Bsteriflcation  of  Unsymmetrical  Di-  and  Poly -basic  Acids. 
XXVI.  Bsteriflcation  of  Methyl  Aminoterephthalic  Acid. 
Rudolf  Wegscheider  and  Oskar  Huppert  (Monatsh.,  1912,  33, 
223 — 234). — Contrary  to  the  behaviour  of  aminoterephthalic  acid  and 
its  dimethylamino-derivative,  methyl  aminoterephthalic  acid  behaves 
quite  normally  when  its  neutral  ester  is  partly  hydrolysed  with 
potassium  hydroxide  or  hydrogen  chloride  in  aqueous  or  methyl 
alcoholic  solution,  forming  the  1-ester  acid.  By  the  action  of  methyl 
iodide  on  the  normal  silver  or  acid  potassium  salts,  4-methyl  1 -hydrogen 
dimethylaminoterephthalate  is  obtained. 

The  silver  salt  of  methylaminoterephthalic  acid  is  light  yellowish- 
brown  when  freshly  precipitated,  but  quickly  becomes  darker. 

The  potassium  hydrogen  salt  crystallises  in  lustrous,  silvery  plates  ; 
it  is  yellow  after  drying  at  100°. 

The  normal  ester  has  m.  p.  89 — 90° ;  it  is  triclinic  [a:b:c  — 
0643 : 1  :  0*9907].  It  has  a  citron-yellow  colour  with  a  blue 
fluorescence. 

1  -  Methyl  4  -  hydrogen  2  -  methylaminoterephthalate  crystallises  in 
platelets,  m.  p.  208-5— 209'5°  (corr.). 

The  4-methyl  ester  acid  of  2-dimethylaminoterephthalic  acid  (com- 
pare Wegscheider  and  Black,  preceding  abstract),  m.  p.  178 — 179°, 
forms  measureable  triclinic  crystals  [a:b:c-- 0*7908  :  1  : 0-8297]. 

E.  F.  A. 

Action  of  Oxalyl  Chloride  on  Aromatic  Hydrocarbons. 
Carl  Liebermann  [with  M.  Karoos,  W.  Rahts,  Profulla  Mitter, 
and  D.  Butescu]  {Ber.,  1912,  46,  1186—1217.  Compare  Abstr., 
1911,  1,  202,  387).— Whereas  diphenyl  with  oxalyl  chloride  yields 
mainly  monocarboxylic  acid,  4 : 4'-dimethyldiphenyl  with  the  same 
reagent  yields  mainly  dicarboxylic  acid  with  a  considerable  proportion 
of  quinone  (dimethylphenanthraquinone).  Other  4 : 4'-derivatives 
have  now  been  studied  :  4  : 4'-dinitrodiphenyl  does  not  react  with 
oxalyl  chloride  and  aluminium  chloride ;  4  : 4'-dibromodiphenyl  only 
gives  very  little  acid,  whilst  4  : 4'-dim6thoxydiphenyl  gives  very  little 
monocarboxylic  acid.  With  3  :  3'-  and  2  :  2'-dimethyldiphenyl  con- 
siderable quantities  of  dicarboxylic  acid  and  a  little  monocarboxylic 
acid  were  obtained,  but  no  quinone. 

With  2:4:2':  4'-dixylyl,  which  contains  methyl  groups  in  the  para- 
and  ortho-positions,  dicarboxylic  acid  and  no  quinone  was  obtained. 

Anthracene  derivatives,  substituted  in  the  benzene  nucleus,  yielded 
in  every  case  mejjo-anthracenemonocarboxylic  acids  and  aceanthrene- 
quinones. 

Phenyl  radicles  joined  through  a  methane  or  aliphatic  group  give 
rise  to  acids  and  not  quinones  with  oxalyl  chloride.  In  these  cases 
the  higher  carboxylic  acids  are  formed  ;  thus  triphenylmethane  yields 
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tri-  and  di-carboxylic  acids.  From  stilbene,  carboxylic  acids  of  a 
polymerised  stilbene  were  obtained. 

Increase  of  the  number  of  methyl  groups  in  the  benzene  nucleus  has 
no  effect ;  the  three  isomeric  xylenes  give  moDocarboxylic  acids. 

On  oxidation  of  4 : 4'-dimethylphenanthraquinone  with  chromic 
acid  the  methyl  groups  are  oxidised  to  carboxyl,  and  one  of  the 
latter  is  eliminated,  so  that  phenanthraquinonemonooarboxylic  acid 
is  obtained,  which  could  not  be  further  oxidised  without  complete 
decomposition. 

It  was  possible,  however,  to  convert  dimethylphenanthraquinone- 
oxime  into  4  :  4'-dimethyldiphenyl-2  : 2'-dicarboxylic  acid,  isomeric  with 
4  : 4'-dimethyldiphenic  acid. 

These  compounds  are  further  oxidised  to  tetracarboxylic  acids,  which 
differ  mainly  in  the  melting  points  of  their  methyl  esters,  and  in 
the  fluorescein  reaction  with  resorcinol  without  zinc  chloride.  The 
exact  position  of  the  groups  is  discussed ;  it  has  not  yet  been 
established  with  certainty. 

Oxalyl  chloride  affords  a  very  satisfactory  means  of  introducing 
carboxyl  groups  into  aromatic  hydrocarbons,  and  when  methyl 
groups  are  also  present  in  the  phenyl  radicle,  higher  carboxylic  acids 
are  readily  obtained  on  oxidation.  Oxalyl  chloride  differs  in  its  action 
from  phosgene,  which  mainly  yields  ketones  and  probably  acts  in 
virtue  of  the  complex  CO'COCl. 

[With  M.  Kardos.] — 2  :  7-Dimethylphenanthrene-9  :  lO-diol, 

obtained  from  the  corresponding  quinone  by  reduction  with  zinc  dust 
and  acetic  acid,  crystallises  in  well- formed,  long,  colourless  needles  in 
the  tube,  but  it  is  soon  darkened  on  access  of  air,  m.  p.  175 — 180°  ;  the 
quinhydrone  could  not  be  obtained  pure. 

2  :  l-Dimethylphenanthraquinonemono-oxime  crystallises  in  lustrous, 
silky,  yellow  needles,  m.  p.  180 — 181°,  and  dissolves  in  concentrated 
sulphuric  acid  with  a  faint  violet  coloration.  When  dissolved  in  acetic 
anhydride  and  heated  with  hydrogen  chloride,  it  undergoes  rearrange- 
ment, and  4  :  A! -dimethyldiphenyl-2  :  2'-dicarboxylic  acid  is  obtained  in 
microscopic  platelets,  m.  p.  258 — 260°.  It  does  not  give  a  fluorescein 
reaction  with  resorcinol ;  the  methyl  ester  has  m.  p.  91 — 92°. 

Diphenyl-2  :  4  :  2' :  4:' -tetracarboxylic  acid,  C^^^QiCO^B.)^,  obtained  on 
oxidation  with  potassium  permanganate,  is  not  melted  at  325°,  and  does 
not  form  an  anhydride;  the tetramethyl  ester  has  m.  p.  181—182°. 

4 :  i'-Dimethyldiphenylcarhoxylic  acid,  CinH^Meo'COoH,  has  m.  p. 
197°. 

4  ;  4'-Dimethyldiphenyl-2  :  3'(?)-dicarboxylic  acid  forms  an  ethyl  ester, 
m.  p.  66 — 67°,  a  methyl  ester,  m.  p.  113 — 115°,  and  a  crystalline 
chloride,  Ci2H6Me2(COCl)2,  m.  p.  170—171°. 

4 :  i'-Dimethyldipfienyldicarboxylic  anhydride,  prepared  by  heating 
the  a(dd  with  acetic  anhydride  at  160 — 170°,  crystallises  in  long 
needles,  m.  p.  286°. 

Diphenyl  4 :4' :  2 :  Z' {%)-tetracarboxylic  acid  has  m.  p.  290°,  and  sublimes 
at  this  temperature.  When  heated  with  acetyl  chloride,  it  appears  to 
form  mono-  and  di-anhydrides.  On  fusion  with  resorcinol  an  orange 
^fluorescein  is  obtained.     The  methyl  ester  has  m.  p.  99 — 100°. 
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3  :  3'-Dinieihyldiphenyl-4  :  4'-dicarboxylic  acid,  obtained  from  3  :  3'- 
dimethyldiphenyl  and  oxalyl  chloride,  has  m.  p.  above  300°  (compare 
J^oewenherz,  Abstr.,  1892,  852);  the  methyl  ester  crystallises  in 
lustrous,  gilky  needles,  m.  p.  137°  ;  the  ethyl  ester  has  m.  p.  77 — 78°. 
Diphenyl-3  :  3' :  4  :  4'-tetracarboxylic  acid,  obtained  on  oxidation,  has 
m.  p.  above  300° ;  the  methyl  ester  crystallises  in  transparent  prisms, 
m.  p.  99 — 100°.  The  acid  (compare  Loewenherz,  loc.  cit.)  sublimes 
with  diflficulty  in  snow-like  flakes;  on  heating  at  100 — 115°  the 
dianhydride  is  readily  formed. 

2:4:2':  i'-Tetram^thyldiphenyldicar  boxy  lie  acid,  prepared  from  the 
corresponding  tetramethylphenyl  and  oxalyl  chloride,  has  m.  p. 
320 — 322°.  On  oxidation,  diphenyl  2  :  2' :  4  :  4' :  6  ;  6'{1)-hexacarboxylic 
acid,  Ci2H^(C02H)g,  is  formed,  m.  p.  above  300°;  the  methyl  ester 
crystallises  in  needles,  m.  p.  202 — 204°.  On  oxidation  of  dimethyl- 
phenanthraquinone,  9 :  lO-phenanthraquinone-2-carboxylic  acid  is 
obtained  (compare  Werner  and  Ney,  Abstr.,  1902,  i,  441) ;  this  crystal- 
lises in  red  needles  and  sublimes  also  in  red  needles. 

4  :  ^'-Dimethoxydiphenylcarboxylic  acid,  Ci2H7(OMe)2'C02H,  crystal- 
lises in  needles,  m.  p.  180°. 

[With  W.  Rahts.] — ^-IHylphenylmethanedicarboxylic  acid, 

crystallises  in  colourless  plates,  m.  p.  337° ;  the  dimethyl  ester  has 
m.  p.  94°. 

Di-^-tolylmethanedicarboxylic  acid  has  m.  p.  above  300°. 

2  :  2'-Dimethyldiphenyldicarboxyhc  acid  forms  colourless  plates,  m.  p. 
287° ;  the  dimethyl  ester  separates  in  colourless  needles,  m.  p.  124°. 

The  diphenyltetracarboxylic  acid  obtained  on  oxidation  has  m.  p. 
334°;  the  tetramethyl  ester  has  m.  p.  141°;  the  acid  gives  only  very 
little  fluorescein  with  resorcinol 

[With  Profulla  Mitter.] — DinitrodiphenylmetJiane-i'A'-dicarboxylic 
acid  crystallises  in  slender  needles,  m.  p.  271°  (decomp.). 

Methyl  dip/ienylmethane-i  :  4:' -dicarboxylate  forms  slender  needles, 
m.  p.  81—82°. 

Dibenzyl-jt?-carboxylic  acid  separates  in  slender  needles,  m.  p. 
173—174°  (not  228— 230°  as  stated  previously,  Abstr.,  1911,  i,  202). 
The  sodium  salt,  glistening  platelets,  and  calcium  salt,  slender  needles, 
are  described.  On  oxidation,  benzoic  and  terephthalic  acids  are 
obtained. 

Dibenzyl-4 : 4'-dicarboxylic  acid  has  m.  p.  320° ;  the  dimethyl  ester 
crystallises  in  needles,  m.  p.  119°  (compare  Wolffenstein  and  Fischer, 
Abstr.,  1904,  i,  896). 

Triphenylmethanelricarboxylic  acid  crystallises  in  prisms,  m.  p.  215° 
(decomp.). 

Stilbeuecarboxylic  acid  (?),  CHPhICH*CgH4*C02H,  has  m.  p. 
235 — 237°;  the  jnethyl  ester  is  a  yellow  powder,  m.  p.  145°. 

Stilbenedicarboxylic  acid,  C2H2(CgH4*C02H)2,  has  m.  p.  225° 
(decomp.).  It  could  not  be  reduced.  The  above  acids  are  regarded  as 
derivatives  of  polymerised  stilbene.  With  aluminium  chloride, 
stilbene  forms  a  polymeride,  m.  p.  220°. 
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[With  D.  BuTESCU.] — p-Methylanthracene-lO-carboxylic  acidf 

is  colourless,  m.  p.  197°. 

P-Methylaceanthrenequinone  crystallises  in  well-formed,  red  needles, 
m.  p.  251°. 

jS-Chloroanthracene-lO-carhoxylic  acid  separates  in  pale  yellow 
needles,  m.  p.  228°. 

p-Ghloraceanthrenequinone  forms  red  needles,  m.  p.  294 — 295°. 

a-Ghloroanthracene-\Q-carhoxylic  acid^ 

crystallises  in  bunches  of  pale  yellow  needles,  m.  p.  258°  (decomp.). 

a-Chloroaceanthrenequinone  is  more  soluble  in  benzene  than  the 
/3-isomeride ;  it  forms  red  needles,  m.  p.  251°  (decomp.). 

1  :  S-jDichloroanthracene-lO-carboxylic  acid  crystallises  in  fan-like 
aggregates  of  yellow  platelets,  m.  p.  above  270°. 

1  :  S-Bichloroaceanthrenequinone  forms  pale  brown  plates,  m.  p. 
268—270°  (decomp.). 

1  : 5-DichloroantkraG6ne-10-carboxylic  acid  separates  in  pale  yellow 
needles,  m.  p.  205°  (decomp.). 

1  :  b-Dichloroaceanthrenequinone  forms  red  needles,  m.  p.  above 
275°.  E.  F.  A. 


Synthesis  of  ww-Diphenyl-l :  4-naphthaquinomethane  (;?-Naph- 
thafuchsone)  and  of  Allied  Compounds..  Zofja  Zaleska- 
Mazurkiewicz  and  Augustin  Bistrzycki  {Ber.,  1912,  45,  1429 — 1440. 
Compare  Abstr.,  1901,  i,  701  ;  1904,  i,  44). — Since  benzilic  acid 
condenses  with  a-naphthol  to  form,  not  the  desired  diphenyl-4-hydroxy- 
naphthylacetic  acid,  but  the  lactone  of  diphenyl-l-hydroxy-/3-naphthyl- 
acetic  acid  (Geipert,  Abstr.,  1904,  i,  318),  the  following  device  has  been 
employed  in  the  synthesis  of  jo-naphthafuchsone.  A  boiling  benzene 
solution  of  benzilic  acid  and  1  -hydroxy-2-naphthoic  acid  is  treated  with 
anhydrous  tin  tetrachloride  (1  mol.),  whereby  diphenyl- ^-hydroxy -Z- 
carhoxynaphthylacetic  acidy  C02H-CioH5(OH)'CPh2-C02H,  m.  p. 
237 — 240°  (decomp.),  is  obtained.  Diphenyl- ^-hydroxy -Z-carho- 
methoxynaphthylacetic  acidj  m.  p.  229°  (decomp.),  is  prepared  in  a 
similar  manner  from  methyl  l-hydroxy-2-naphthoate.  The  dimethyl 
ester  has  m.  p.  211— 212°. 

A  solution  of  diphenyl-4-hydroxy-3-carboxynaphthylacetic  acid  in 
concentrated  sulphuric  acid  evolves  carbon  monoxide  at  50 — 60°, 
whereby  is  formed  diphenyl-^-hydroxy-Z-carhoxyrutphthylcarhinol, 

C02H.CioH5(OH)-CPh2-OH, 
which    crystallises    in    yellow    prisms,    darkens    at    about     135°   and 
decomposes  at  196 — 198°,  and  is  converted  by  zinc  dust   and    boiling 
95%  acetic  acid  into  diphenyl-i^-hydroxy-^t-carhoxynaphihylmethane^ 

C02H-CioH5(OH)-CHPh2, 
decomp.  207°.     Diphenyl-4-hydroxy-3-carboxynaphthylcarbinol  is  con- 
verted   by    boiling    i^T-potassium     hydroxide     or    by    iV^/2-potassium 
hydroxide   at    140 — 145°   into    uiin-diph&nyl-l  :  i-naphthaquinomethavtet 
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(^naphthqfuchsons),  0:C^f^K^:CTh^,  m.  p.  179°,  yellow  needles,  which 
develops  a  deep  violet  coloration  with  concentrated  sulphnric  acid,  is 
remarkably  stable  to  hot  aqueous  or  alcoholic  potassium  hydroxide, 
and  is  reduced  to  diphenyl-4-hydroxynaphthylmethane  by  boiling  95% 
acetic  acid  and  zinc  dust. 

Compounds  analogous  to  the  preceding  have  been  obtained  from 
pp'-toMUc  acid  and  l-hydroxy-2-naphthoic  acid.  Di-^4olyl-^- 
hydroxy -Z-carhoxynaphthylacetic  acid  crystallises  from  diluted  alcohol 
in  colourless  plates  containing  EtOH,  decomp.  205 — 216°,  and  forms 
a  diniethyl  ester,  m.  p.  233°  (decomp.).  Di-^tolyl-^-hydroxy-'^-carhoxy- 
naphthijlcarhinol,  C26H2204,H20,  almost  colourless  needles,  has  m.  p. 
116°  (decomp.).  axo-Di-^-tolyl-l 'Anaphthaquinomethaiie,  yellow 
needles,  has  m.  p.  165°. 

The  condensation  of  diphenyleneglycollic  acid  and  l-hydroxy-2- 
naphthoic  acid  in  boiling  benzene  in  the  presence  of  tin  tetrachloride 
yields  diphenylylA-hydroxy-d-carboxynaphthylacetic  acid, 

V«2>C(C02H).C,oH,(OH).C02H, 

m.  p.  213 — 223°  (decomp.),  which  dissolves  in  warm  concentrated 
sulphuric  acid  with  a  deep  green  colour,  but  does  not  thereby  yield  the 
expected  carbinolcarboxylic  acid  C.  S. 

[Preparation  of  Anthraquinone  Derivatives.]  Badische 
Anilin-  &  Soda-Fabrik  (D.R.-P.  243750.  Compare  Abstr.,  1911,  i, 
980). — l-Arylthiolanthraquinone-2-carboxylic  acids  are  readily  pre- 
pared by  the  action  of  aryl  mercaptans  on  1 -halogen-  or  1-nitroanthra- 
quinone-2-carboxylic  acids  in  the  presence  of  a  condensing  agent. 

\-^-Tolylthiolanthraquinone-2-carhoxylic  acid,  a  yellow  powder,  is  thus 
obtained  from  p-thiocresol  and  l-chloroanthraqUinone-2-carboxylic  acid  ; 
when  treated  with  phosphorus  pentachloride,  it  furnishes  a  thioxanthoiie, 
dark  red  needles. 

l-p-Chlorophenylthiolanthraquinone-2-carboxylic  acid  is  yellow,  and 
the  corresponding  thioxanthone  an  orange-yellow  powder. 

l-^-Naphthylthiolanthraquinone-'l-carboxylic  acid,  an  orange-red 
powder,  yields  an  orange-brown  powder  when  treated  with  phosphorus 
pentachloride. 

\-P-Anthraquinonylthiolanthraquinone-2-carhoxylic  acid,  an  orange 
powder,  is  prepared  from  )3-mercaptoanthraquinone  and  1-chIoroanthra- 
quinone-2-car  boxy  lie  acid,  it  furnishes  a  brownish-yellow  powder  with 
phosphorus  pentachloride.  F.  M.  G.  M. 

Tannin.  IX.  Maximilian  Nierenstein  (Annalen,  1912,  388, 
223—258.  Compare  Abstr.,  1911,  i,  642).— The  author  has  abandoned 
the  use  of  the  names  "tannin"  for  digallic  acid  and  "  leucotannin  " 
for  leucodigallic  acid  ;  he  now  uses  the  name  "  tannin  "  to  denote  the 
polydigalloyl-leucodigallic  anhydrides  mentioned  below. 

Leucodigallic  acid,  CgH2(OH)3-CH(OH)-0-C6H2(OH)2-C02H,  pre- 
viously only  known  in  the  form  of  its  peuta-  and  hexa-acetyl 
derivatives,  has  been  obtained  as  a  mixture  of  the  d-  and  of  the 
rf^-forms  by  boiling  an  aqueous  solution  of  tannin  [tanninum  levissimuifi 
puri88imum.   Sobering)   with  zinc  dust   according    to   Iljin's   method 
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(Abstr.,  1910,  i,  331),  gallic  acid  and  gallaldehyde  also  being  formed 
in  the  reaction.  cZZ-Leucodigallic  acid  has  also  been  obtained  by  the 
reduction  of  digallic  acid  by  zinc  dust  and  water,  alcohol,  or  acetic 
acid,  and  by  calcium  hydride  and  moist  ether ;  it  has  m.  p.  278 — 280°, 
crystallises  in  fine  needles,  and  does  not  exhibit  tannoid  properties 
(that  is,  is  not  absorbed  by  casein  or  precipitated  by  gelatin).  The 
penta-acetyl  derivative  obtained  directly  from  the  acid  and  boiling 
acetic  anhydride  has  m.  p.  172 — 173°.  Hexaethylcarhonatoleucodigcdlic 
acid,  CgH2(0-C02Et)3-CH(0-C02Et)-0-C6H2(0'C02Et)2-C02H,  has 
ra.  p.  123°  (decomp.). 

The  resolution  of  6?/-leucodigallic  acid  itself  cannot  be  effected.  An 
alcoholic  solution  of  c^Z-hexaethylcarbonatoleucodigallic  acid,  however, 
is  readily  resolved  by  strychnine.  X-HexaethylcarhonatoleuGodigallic 
acid,  small  needles,  has  m.  p.  127 — 128°  (decomp.),  and  [ajjf -57*35° 
in  alcohol.  d-Ifexaethylcarbonatoleucodigallic  acid,  small  scales,  has 
m.  p.  132—134°  (decomp.),  and  [a]^  +62-50°.  These  two  derivatives 
are  converted  into  their  active  parent  acids  by  warming  with  1% 
pyridine.  \-Leucodigallic  acid,  m.  p.  276 — 277°  (decomp.),  crystallises 
in  needles,  does  not  exhibit  tannoid  properties,  and  has  [aj^  -  70*26° 
in  water,  diminishing  to  -  64*58°  after  ten  days.  d-Leucodigallic  acid, 
m.  p.  276—277°,  [af^  +  104*2°  in  water,  [a]S  +  564°,  in  alcohol,  crystal- 
lises in  stellate  clusters  of  needles;  d-penta-acetyl-leucodigallic  acid, 
obtained  by  resolving  the  ^^form  by  strychnine,  has  m.  p.  171°  and 
[af^  +76*4°  in  acetone. 

Leucodigallic  acid  yields  gallaldehyde  and  gallic  acid  by  hydrolysis 
with  dilute  sulphuric  acid,  is  oxidised  to  ellagic  acid  and  luteo-acid 
(pentahydroxydiphenylmethylolidecarboxylic  acid)  by  10%  hydrogen 
peroxide  in  boiling  aqueous  solution,  and  is  converted  into  purpuro- 
tannin  by  potassium  persulphate  and  sulphuric  acid  in  glacial  acetic 
acid.  Penta-  and  hexa-acetyl-leucodigallic  acids  are  not  attacked  by 
benzoyl  chloride  and  potassium  cyanide  in  a  similar  manner  to  penta- 
acetyldigallic  acid  (Abstr.,  1911,  i,  642).  As  regards  the  nature  of 
their  condensation  products  with  formaldehyde  in  the  presence  of 
hydrochloric  acid,  leucodigallic  acid  resembles  tannin  in  yielding  more 
than  90%  of  hydroxyaurincarboxylic  acids  soluble  in  water  and  very 
little  diphenylmethane  derivatives  insoluble  in  water,  whilst  digallic 
acid  resembles  gallic  acid  in  yielding  15  to  20%  of  the  first  type  and 
about  80%  of  the  second  type  of  condensation  products  (compare 
Nierenstein  and  Webster,  Abstr.,  1908,  i,  89). 

From  the  results  of  his  earlier  researches,  the  author  has  previously 
regarded  tannin  as  a  mixture  of  digallic  and  leucodigallic  acids  contain 
ing  a  little  gallic  acid.  The  fact,  however,  that  leucodigallic  acid 
does  not  exhibit  tannoid  properties,  whilst  tannin  is  absorbed  almost 
quantitatively  by  casein,  prove  that  free  leucodigallic  acid  cannot  be  a 
constituent  of  tannin.  Further  arguments  against  the  view  that  tannin 
is  a  mixture  of  the  three  acids  mentioned  above  are  (1)  the  high  mole- 
cular weight  of  tannin ;  (2)  tannin  scarcely  conducts  electrolytically, 
whereas  digallic  acid  does  so  well  (Herzig  and  Renner,  Abstr.,  1909,  i, 
713);  (3)  the  methoxy  value  of  methylotannin  corresponds  with  four 
hydroxy  1  groups,  not  with  five  as  in  the  case  of  digallic  acid,  or 
six  as  in  the  case  of  leucodigallic  acids  (Herzig,  Abstr,  1905,  i,  354). 
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Hence  for  these  reasons,  and  from  the  fact  that  the  ucctylatioD  of 
tannin  hy  acetic  anhydride  yields  a  product  containing  18'49  to 
22*71%  of  peuta-acetyl-leucodigallic  acid,  the  author  withdraws  his 
former  opinion  of  the  constitution  of  tannin,  and  ascribes  to  tannins 
the  compositions  of  polydigalloyl-leucodigalHc  anhydrides, 

oHic„H,(OH),co.okc,H,(OH)<j;j;;:^««j«;;;:v^.^g. 

corresponding  with  those  of  Fischer  and  Freudenberg's  depsides 
(Abstr.,  1910,  i,  265).  According  to  this  view,  the  simplest  tannin 
would  be  digalloyl-leucodigallic  auliydride, 

woH)3.co.o.cA(OH)<«;;:^:^»2:!oSvL.oH-. 

Since,  however,  the  tannin  used  by  the  autlior  (ianninum  levissirnnm 
purissimum,  Schering)  yields  digallic  and  leucodigallic  acids  in  the 
proportions  3:1  and  4:1,  such  tannin  must  be  tri-  or  tetra- 
digalloyl-leucodigallic  anhydride.  The  author  shows  that  this  constitu- 
tion of  his  tannin  meets  satisfactorily  the  above-mentioned  objections 
to  his  former  view  of  its  constitution. 

Tannin  in  pyridine  cooled  by  a  freezing  mixture  yields,  by  treatment 
with  acetyl  chloride,  a  little  triacetylgallic  acid  and  a  white,  amorphous 
substance^  m.  p.  218 — 224°  (decomp.),  which  does  not  give  a  coloration 
with  ferric  chloride,  forms  a  sodium  salt  with  10%  sodium  carbonate  in 
the  cold,  and  from  its  analysis,  basicity,  and  percentage  of  acetyl  is 
octadecyUicetyliridigalloyl-leucodigaUic  acid,  CgiH^^O^g'COgH.  This 
constitution  is  supported  by  the  fact  that  the  reaction  of  the  substance 
with  ethyl  chlorocarbonate  and  aqueous  potassium  cyanide  in  a  freezing 
mixture  yields  triacetylgalloyl  cyanide,  ethylcarbonatodiacetylgalloyl 
cyanide  (both  identified,  after  hydrolysis,  as  galloylformic  acid),  and 
d -ethylcarbonatopenta-acetyl-leucodigaUic  acid, 

C6H2(OC02Et)(OAc)2-CH(OAc)-0-C^H2(OAc)2-C02H, 
m.  p.  154 — 159°  (decomp.),  [oJd  +45'98°in  alcohol.  The  last-mentioned 
substance  is  converted  by  warm  dilute  pyridine  into  rf-penta-acetyl-leuco- 
digallic  acid,  the  acetylation  of  which  by  acetic  anhydride  yields  d- 
hexa-acetyl-leucodigallic  acid  (Absbr.,  1910,  i,  265).  Quantitative 
experiments  on  the  amount  of  ethylcarbonatopenta-acetyl-leucodigallic 
acid  obtained  from  the  acetylated  tannin  indicate  that  the  ratio  of 
digallic  acid  to  leucodigallic  acid  in  the  tannin  employed  is  4  : 1,  and 
therefore  the  tannin  is  tetradigalloyl-leucodi gallic  anhydride.  The 
acetylation  of  tannin  in  strongly  cooled  acetone  by  keten  yields  a 
polyacetylpolydigalloyl-leucodigallic  anhydride, 

0Ac.rCA(0Ac),C0.0]..CA(0Ae)<«J«5^^^^^^^ 

m.  p.  287 — 299°  (decomp.),  and  a  trace  of  the  corresponding  acid. 
The  anhydride  is  a  white,  amorphous  powder,  which  is  insoluble  in 
cold  aqueous  sodium  hydroxide.  It  is  converted  by  warm  5%  pyridine 
into  hydroxypolyacetylpolydigalloyl-leucodigallic  acid,  which  reacts  with 
ethyl  chlorocarbonate  and  iV/ 10 -potassium  hydroxide  to  form,  after 
acidifying  with  ice-cold  sulphuric  acid,  ethylca/rhonatopolyacetylpolydi- 
y alloy l-leucodigallic  acid,  a  white,  amorphous  powder,  m.  p.  236 — 244°. 
The  products  obtained  by  treating  tannin,  acetylated  by  keten,  with 
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ethyl  chlorocarbonate  and  aqueous  potassium  cyanide  are  triacetyl- 
galloyl  cyanide,  ethylcarbonatodiacetylgalioyl  cyanide  (both  identified 
as  galloylformic  acid),  and  diethylcarhonatohexa-acetylgalloyl-leucodigallic 
acid, 

OAc-C6H2(0-C02Et)2-CO-0-C6H2(OAc)2-CH(OAc)-0-CgH2(OAc)2 

COgH 
m.  p.  216 — 221°  (decomp.).  When  warmed  with  dilute  pyridine,  the 
last  substance  yields  dihydroxyhexa-acetylgalloyl-leucodigallic  acid, 
m.  p.  257 — 259°  (decomp.),  [a]^i5 '+ 33-33°,  micro.scopic  needles.  This 
acid,  which  readily  yields  the  corresponding  dijriethoxy-acid,  O^^r^^^^c^^ 
m.  p.  219 — 221°  (decomp.),  with  diazomethane,  develops  a  pronounced 
green  coloration  with  alcoholic  ferric  chloride.  This  indicates  that  the 
hydroxyl  groups  are  in  ortho-positions  relative  to  one  another. 
Assuming,  therefore,  that  the  polydigalloyl-leucodigallic  acids  are 
formed  by  the  symmetrical  condensation  of  digallic  acid  and  leucodigallic 

^ .  acid     molecules,     dihy- 

yv  yy  droxyhexa-acetylgalloyl- 

CO — 0 — [^  VCH(OAc)-0-^  NOAc  leucodigallic  acid  has  the 

/\        .    ^l       J  11  annexed       constitution, 

AcO^OH    '    Yac  Xo,H    ;^„UrK'';S(^ 

OH  galloyl-leucodigallic  an- 

*  hydrides  in   general)  is 

formed  by  the  elimination  of  water  from  the  hydroxyl  of  the  carboxyl 

group  and  that  marked  by  the  asterisk.  C.  S. 

Tannin,  and  the  Synthesis  of  Similar  Substances.  Emil 
Fischer  and  Karl  Freudenberg  {Ber.,  1912,  45,  915 — 935). — 
Tannin,  after  careful  purification,  when  hydrolysed  with  sulphuric 
acid  yields  from  7  to  8%  of  dextrose,  an  amount  which  is  undoubLedly 
somewhat  too  small  on  account  of  the  losses  during  isolation.  It  is 
considered  that  tannin  is  a  compound  of  1  mol.  of  dextrose  with 
5  mols.  of  digallic  acid,  analogous  to  dextrose  penta-acetate  and  penta- 
benzoate.  This  formula  is  in  agreement  with  the  optical  activity, 
molecular  weight,  weak  acidity,  and  analytical  results  obtained  with 
tannin. 

In  confirmation,  compounds  in  every  way  similar  to  tannin  have 
been  obtained  synthetically  by  combining  dextrose  with  trimethyl- 
carbonatogalloyl  chloride  in  chloroform  solution  in  presence  of 
quinoline.  On  cautious  hydrolysis  of  this  compound  with  alkali 
hydroxide,  pentagalloylglucose  is  obtained,  which  has  all  the  properties 
of  a  tannin. 

In  like  manner  dextrose  has  been  combined  with  jt?-hydroxy benzoic 
acid,  also  a-methyl  glucoside  and  glycerol  with  gallic  acid. 

The  crystalline  tannin,  chebulic  acid,  also  yields  dextrose  when 
hydrolysed. 

Methods  of  purifying  tannin  by  extraction  with  ether,  with  ethyl 
acetate,  or  by  means  of  the  potassium  salt  are  described.  The  value 
of  [aj'o  for  different  preparations  varies  around  +  70°.  The  acidity  is 
1/lOth  that  of  gallic  acid. 

kk  2 


■ 


i.   472  ABSTRACTS  OF   CHEMICAL   PAPERS. 

Triiuethylcarbonatogalloyl  chloride  has  been  obtained  in  quantity  in 
large,  colourless  crystals,  m.  p.  91 — 92°  (corr.). 

Penta[tr%rti6thylcarbonatogalloi/l]gliLC08e  is  a  granular,  colourless, 
amorphous  powder ;  it  was  analysed  after  drying  in  a  vacuum  at  75° 
over  phosphoric  oxide.  It  sinters  at  about  90°,  and  begins  to  decompose 
at  130°,  [aJS  +34-34°  (±0-4°). 

Pentagalloylglucose  is  a  yellow,  amorphous  powder,  [a],,  +31°  to 
+  35°  in  water  or  +44*4°  in  alcohol.  It  softens  at  about  150°,  and 
begins  to  decompose  at  160°.  It  has  an  astringent  and  bitter,  but 
not  acid,  taste.  The  aqueous  solution  precipitates  gelatin,  and  has 
most  of  the  properties  of  tannin. 

P6nta[p-viethylcarbonatohydroxybenzoi/l]gluco8ef  prepared  by  inter- 
action of  i^-methylcarhoiiatohydroxybenzoyl  chloride,  dextrose,  and 
quinoline  in  chloroform  solution,  is  a  colourless,  easily  powdered, 
amorphous  mass,  [a]i?  +  100°. 

Penta[p-hydroxybenzoyl]gluco8e  is  obtained  in  hard,  yellow- 
coloured,  amorphous  flakes,  [a]^  +  124'3°  to  128'8°,  on  hydrolysis  with 
sodium  hydroxide. 

Tetra[t7'imethylcarbo7iatogalloyl]-a-methyl  glucoside  is  a  colourless, 
amorphous  powder,  [aj^  +48*7°. 

Galloyl-a-methylglibcoside  softens  at  130°,  decomp.  140°,  [aj^  +26*4°; 
it  is  similar  in  properties  to  pentagalloyl  glucose. 

Tri\triin6thylcarbonatogalloyl]glycerol  is  a  colourless,  spongy  mass, 
very  similar  in  properties  to  the  dextrose  derivatives.  E.  F.  A. 

Gallocarboxylic  [Pyrogalloldicarboxylic]  Acid.  Hugo 
VoswiNCKEL  and  Fritz  de  Weerth.  {Ber.,  1912,  45,  1242 — 1246). — 
Previous  methods  for  the  preparation  of  pyrogalloldicarboxylic 
acid  gave  very  unsatisfactory  results  (compare  Sennhofer  and 
Brunner,  Abstr.,  1881,  267),  but  it  is  now  found  that  almost 
theoretical  yields  are  obtained  by  heating  an  intimate  mixture  of 
crystallised  gallic  acid  and  excess  of  either  potassium  or  sodium 
hydrogen  carbonate  in  sealed  tubes  at  150 — 160°.  Assuming,  as 
usual,  that  gallic  acid  is  a  3  :  4  ::5-trihydroxy benzoic  acid,  Sennhofer  and 
Brunner  considered  pyrogalloldicarboxylic  acid  to  be  3  : 4  :  5-trihydroxy- 
o-phthalic  acid,  but  the  fact  that  acetyl  chloride  or  acetic  anhydride 
entirely  fail  to  produce  an  anhydride  has  led  the  present  authors  to 
give  it  the  constitution  of  a  trihydroxyi^ophthalic  acid.  Their  view 
is  supported  by  the  observation  of  Feist  (Abstr.,  1908,  i,  101),  that 
a  trihydroxyphthalic  acid  derived  from  Columba  root  differed  from 
pyrogalloldicarboxylic  acid,  and  also  by  the  fact  that  the  cotarnic  acid 
of  Roser  (Abstr.,  1889,  418),  which  is  undoubtedly  a  methoxy-methyl- 
enedioxy-o-phthalic  acid,  did  readily  form  an  anhydride.  Analogous 
to  the  observation  of  Feist  that  it  is  extremely  difficult  to  methylate  the 
acid,  the  authors  have'found  that  it  entirely  resists  complete  acetylation, 
and  they  suggest  that  it  hasla  ketonic  or  diketonic  structure  which  might 
also  explain  the  intense  colours  of  the  calcium  and  barium  salts. 

Heating  the  acid  with  acetyl  chloride  gave  an  acetyl  derivative, 
CgHgOy'CoHgO,  which  crystallised  with  ^  mol.  acetic  acid  or  with 
1  mol.  water  when  reprecipitated  from  its  sodium  hydroxide  solution  ] 
with  excess  of  acetic  anhydride  a  diacetyl  derivative,  0311407(021130)2, 
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was  obtained  which  also  separated  with  J  mol.  acetic  acid,  but  which 
changed  to  a  mono-acetylated  compound  in  alkaline  solution ;  on 
melting  the  acid  with  its  own  weight  of  acetic  anhydride  and 
potassium  acetate,  the  carboxyl  groups  were  eliminated,  leaving  pyro- 
gallol  triacetate.  J.  0.  W. 

Humic  Acids.     Bruno  Tacke  and  H.   SOchting  (Landw.  Jahrh.y 

1911,  41,  717 — 754). — A  study  of  the  chemical  and  physical  proper- 
ties of  peat  carried  out  on  the  lines  followed  by  A.  Baumann  and 
E.  Gully  {Mitt.  Bayr.  Moorkulturanstalt.^  Nos.  3  and  4). 

Fresh  material,  and  samples  dried  at  varying  temperatures  and  for 
different  periods,  was  treated  with  solutions  of  numerous  acids  and 
salts,  also  with  organic  solutions,  such  as  gelatin  and  sugar.  The 
amount  of  adsorption  by  the  peat,  and  the  chemical  changes  taking  place 
in  the  unadsorbed  liquid  and  in  the  solid  were  carefully  studied,  and 
experimental  evidence  brought  forward  to  show  that  humic  acids  have 
a  definite  acid  character  independent  of  their  colloidal  properties. 

F.  M.  G.  M. 

Preparation  of  Pentachlorobenzaldehyde.  Farbenfabriken 
VORM.  Friedr.  Bayer  &  Co.  (D.R.-P.  243416). — Pentachlorobenzalde- 
hyde, needles,  m.  p.  197 — 199°,  is  readily  prepared  by  the  action  of 
concentrated  or  fuming  sulphuric  acid  on  pentachlorobenzylidene 
chloride,  pentachlorobenzyl  chloride,  or  the  crude  mixture  obtained  by 
chlorinating  pentachlorotoluene  at  high  temperatures.     F.  M.  G.  M. 

Molecular  CompouDds  as  Preliminary  Products  in  Cases  of 
Condensation.      II.     Julius   Schmidlin  and   Budolp   Lang   {Ber., 

1912,  45,  899—912.  Compare  Abstr.,  1910,  i,  836).— In  the  case  of 
organic  condensations,  by  the  study  of  the  melting-point  curves  of 
mixtures  of  the  two  components,  proof  is  afforded  of  the  formation 
of  molecular  compounds  in  the  same  proportions  as  those  in  the 
condensation  product. 

Thus  1  mol.  of  m-nitrobenzaldehyde  forms  a  molecular  compound 
with  two  mols.  of  benzene,  with  which  it  condenses  to  a  triphenyl- 
methane  derivative.  It  does  not  condense  with  phenol ;  in  this 
instance  the  two  branches  of  the  melting-point  curve  cut  in  a  single 
eutectic,  excluding  the  formation  of  a  molecular  compound. 

Two  mols.  of  phenol  condense  abnormally  with  two  mols.  of 
7?-hydroxybenzaldehyde,  but  a  molecular  compound  of  the  same 
composition  is  formed. 

The  system  benzhydrol-phenol  shows  two  maxima  corresponding 
with  molecular  compounds  in  the  proportions  1  :  1  and  1  :  2.  Systems 
containing  dimethylaniline  do  not  afford  evidence  of  the  formation  of 
molecular  compounds. 

The  Friedel  Crafts'  reaction  is  discussed  from  this  point  of  view ;  in 
many  cases  aluminium  chloride  acts  as  a  catalyst,  in  others  it  reacts 
in  molecular  proportions.  In  the  case  of  the  reaction  between  benzene 
and  halogen  alkyl,  it  is  shown  that  there  is  no  formation  of  a  binary 
compound  from  either  of  the  three  components  taken  in  pairs,  and  it 
remains  only  to  assume  the  formation  of  a  ternary  compound  between 
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all    three    componenta.      Such    appear    to    be    fairly   stable    at    low 
temperaturep,  but  liberate  hydrogen  chloride  when  warmed. 

E.  F.  A. 

[Preparation     of     Triarylmethane      Derivatives.]       Farbkn- 
FABRiKKN  VORM.  Friedr.  Bayer  &  Co.  (D.Pl.-P.  243749). — It  is  found  * 
that  halogeuated  benzene  or  diphenyl  di    or  poly-uldehydes  condense 
readily  with   aromnbic   hydroxy carboxylic    acids  to   form    dyes.     The 
following  compounds  are  described  in  the  original  : 

2  :  b-Dichloroterephthalaldehyde,  m.  p.  158°  ;  ietrachlwoterephthal- 
aldehydsj  m.  p.  193°;  A :  Q-dichloroisophthalaldehyde,  m.  p.  163°; 
4  :  4'-dichloro-3  :  3'-dialdeh7/dodiphenyl,  m.  p.  204°  ;  4  :  ^' -dihromo-Z  :  3'- 
dicUdehydodipIienyl^  m.  p.  192°,  and  3  iS'-dialdehydodiphenylA  :  4:'- 
disulphonic  acid.  F.  M.  G.  M. 

Angeli-Rimini  Reaction  of  the  Aldehydes.  Luigi  Balbiano 
(Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i,  389— 393).— The  author  has 
now  repeated  his  previous  work  with  the  copper  salts  produced  by 
means  of  Piloty's  acid  from  anisyl  methyl  ketone  (from  anethole 
glycol)  and  benzyl  methyl  ketone  (compare  Angeli,  this  vol.,  i,  117), 
and  finds  that  they  do  not  give  the  Angeli-Rimini  reaction  when 
the  stoichiometric  quantity  of  alkali  is  employed.  To  account  for  the 
reaction  which  may  be  observed  when  an  excess  of  alkali  is  used,  he 
suggests  an  explanation  differing  from  that  of  Angeli  {loc.  cit.). 

R.  V.  S. 

)8-Benzyliminopropyl  Methyl  Ketone.  Keto-enol  Isomerism. 
Leopold  ROgheimer  and  G.  Ritter  (Ber.,  1912,  45,  1332—1340).— 
Acetyla^etone  and  benzylamine  interact  according  to  the  equation 
C5H802-»-C7Hj,N  =  Ci2Hi50N  +  H20.  From  its  behaviour  with  ferric 
chloride  and  the  formation  of  a  benzoate,  the  authors  are  of  opinion 
that  the  product  is  largely,  if  not  entirely,  of  the  structure 

CHgPh-NICMe-CHICMe-OH. 
The  occurrence  of  two  forms  of  the  benzoyl  derivative  (no  isomerism 
has  yet  been  detected  with  the  parent  substance)  is  ascribed  to 
ciS'trans-u omerism  due  to  the  ethylenic  linking.  The  C!N  linking  is 
indicated  by  the  difficulty  of  reaction  between  acetylacetone  and 
benzylmethylamine.  These  results  render  doubtful  the  earlier  explana- 
tions of  the  isomerism  observed  with  the  condensation  product  of 
ethyl  acetoacetate  and  benzylamine  (Mohlau,  Abstr.,  1895,  i,  140  ; 
Hantzsch  and  von  Hornboste!,  Abstr.,  1898,  i,  195), 

fi-Benzyliminopropyl  methyl  ketone  is  obtained  by  the  careful  inter- 
action of  equimolecular  quantities  of  acetylacetone  and  benzylamine ; 
the  product  is  a  pale  yellow  oil,  b.  p.  183 — 183 '5°/ 17  mm.,  which  can 
be  solidified  to  tablets,  m.  p.  24°.  It  is  soluble  in  sodium  hydroxide 
solution,  and  gives  a  coloration  with  ferric  chloride.  Attempts  to 
condense  the  product  with  another  molecule  of  benzylmethylamine 
by  heating  in  a  sealed  tube  were  unsuccessful,  the  only  isolated 
product  being  acetobenzylamide,  m.  p.  62 — 66°. 

a-Oocimino-p-benzyliminojyropyl  methyl  ketone^ 

CHoPh-NICMe-CAcINOH, 
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was  obtained  by  the  action  of  sodium  nitrite  on  the  glacial  acetic  acid 
solution;  it  forms  colourless  crystals,  m.  p.  126 — 127°,  soluble  to  a 
yellow  solution  in  sodium  hydroxide  solution  ;  it  gives  no  coloration 
with  ferric  chloride.  Treatment  with  boiling  dilute  sulphuric  acid 
gave  the  y-oxime  of  ^yS-triketopentane,  0H'NIC(C0Me)2. 

Cautious  benzoylation  of  /3-benzyliminopropyl  methyl  ketone  yielded 
a  mixture  of  benzobenzylamide  (m.  p.  106 — 107°),  with  a  suhstancp. 
of  doubtful  nature,  and  two  forms  of  the  benzoyl  derivative.  The 
more  easily  fusible  form  (m.  p.  119 — 121°)  tends  to  change  into 
the  isomeric  form,  m.  p.  132°.  Neither  form  gives  a  coloration  with 
ferric  chloride,  and  both  are  easily  hydrolysed  by  dilute  potassium 
hydroxide  solution,  giving  benzoic  acid.  D.  F.  T. 

[Preparation  of  Nitromethylbenzanthrone.]  Badische  Aniltn- 
&  Soda-Fabrik  (D.E.-P,  242621). — Nitromethylbenzanthrone^  m.  p. 
243°,  is  prepared  by  nitrating  methylbenzanthrone  (m.  p.  199°) ; 
when  heated  at  220 — 240°  with  sulphur,  it  furnishes  a  crystalline, 
glistening  bronze  paste,  which  forms  a  vat  dye.  F.  M.  G.  M. 

Action  of  Iodides  on  Bromoanil.  lodoanil  and  Some  of  Its 
Derivatives.  Henry  A.  Torrey  and  William  H.  Hunter  {J.  Amer. 
Chem.  Soc,  1912,  34,  702— 716).— In  an  earlier  paper  (Abstr.,  1905, 
i,  217)  it  was  shown  that  when  bromoanil  is  heated  with  a  solution  of 
potassium  iodide  in  acetone,  dibromodi-iodo-/>-benzoquinone  is  pro- 
duced. A  further  study  of  this  reaction  has  shown  that  in  addition 
to  dibromodi-iodo-jo-benzoquinone,  m.  p.  258 — 259°,  there  are  produced 
tetraiodo-^-benzoquinone,  bromotri-iodo-jo-benzoquinone,  and  iodoanil. 
lodoanil  can  be  obtained  as  the  chief  product  by  heating  first  with 
alcoholic  potassium  iodide,  and  subsequently  with  alcoholic  sodium 
iodide  solution. 

Bromotri-iodo-p-benzoquinonej  m.  p.  253 — 254°,  crystallises  in  short, 
broad,  brown,  prismatic  crystals,  and  reacts  with  sodium  phenoxide  to 
form  bromoiododiphenoxy-j(?-benzoquinone.  lodoanil,  m.  p.  282 — 284° 
(decomp.),  forms  small,  chocolate-coloured  needles. 

Dibromodi-iodoquinone  unites  with  diphenylamine  to  form  an 
additive  compound,  C(>02Br2T2,NHPb2  {loc.  cit.),  which  crystallises  in 
purplish-black  needles ;  its  m.  p.  varies  with  the  rate  of  heating.  By 
the  action  of  potassium  phenoxide  on  dibromodi-iodo-jt?-benzoquinone, 
or  on  bromotri-iodo-p-benzoquinone,  bromoiododiphenoxy-jo-benzo- 
quinone,  m.  p.  282 — 283°,  is  produced,  together  with  a  small  quantity 
of  another  substance,  which  is  probably  the  tetraphenoxy-jt?-benzo- 
quinone  described  by  Jackson  and  Grindley  (Abstr.,  1896,  i,  155  . 
When  a  solution  of  dibromodi-iodo-jo-benzoquinone  in  toluene  is  boiled 
with  a  large  excess  of  aniline,  there  are  formed  dianilino-jt?-benzo- 
quinone  and  another  substance,  which  does  not  melt  below  300°,  and 
is  probably  bromodianilino-jo-benzoquinone. 

When  iodoanil  is  heated  with  potassium  phenoxide  solution,  it  is 
converted  into  di-iododiphenoxy-p-benzoquinone,  m.  p.  290°.  The 
following  compounds  were  obtained  by  the  action  of  cresoxides  on 
bromo-,  chloro-,  and  iodo-anil.  Dih'omodi-m-tolyloxy-p-benzoquinone, 
m,    p.     193°;    dibromodi-^-tolyloocy-^-benzogfuinone^    m.   p.    254 — 26^° 
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(decomp.) ;  dichlwodi-p-tolyloxy-^-benzoquinone,  m.  i>.  254 — 255°;  and 
di'iododi-ptolyloxy-^-benzoquinone,  m.  p.  272 — 274°  (decomp.).  When 
di-iododiphenoxy-/?-benzoquinone  iR  treated  with  sodium  ethoxide, 
di-iododiethoxy-^henzoquinonediethylhemiacetal,  C(5T2(OEt)2(OH*OEt)2, 
is  produced,  which  formR  minute,  pale  yellow  crystals.  Di-iodo- 
dimetlioxy-p-benzoquinonedimethyl/iemiacetal  was  obtained  similarly  as 
a  white,  amorphous  powder. 

If  iodoanil  is  treated  with  excess  of  sodium  methoxide  solution  and 
the  resulting  hemiacetal  is  treated  with  iV^-sodium  hydroxide,  iodoanilic 
acid  is  produced,  which  forms  yellowish-red,  feathery  crystals,  and 
begins  to  decompose  at  about  205°. 

By  the  action  of  aniline  on  di-iododiphenoxy-/?-benzoquinone, 
dianilino-^-benzoquinone  is  formed,  together  with  iododianilino-^- 
benzoquiTKmeanil,  CflH0I(l<JHPh)2iNPh,  which  crystallises  in  deep 
yellowish-brown  needles,  and  decomposes  at  about  225°. 

When  solid  potassium  iodide  is  added  to  a  saturated  solution  of 
chloroanil  in  acetone,  the  scdt,  C^02Cl4,CgCl4{OK)2,  is  produced,  which 
crystallises  in  green  needles,  and  is  hydrolysed  by  water  with  forma- 
tion of  a  white,  amorphous  substance,  probably  the  /lemiether, 

C,02C1„C„C1,(0H)2. 
The  sodium  salt,  Cg02Cl4,CgCl4(ONa)2,  has  a  bluish -green  colour,  and 
is  converted  by  dilute  sulphuric  acid  into  a  mixture  of  chloroanil  and 
tetrachloroquinol.     By  the  action  of  sodium  iodide  on  a  solution  of 
tetrabromo-o-benzoquinone  in  acetone,  the  saltf 

C«02Br4,C6Br4(ONa)2,  JC  Hg-CO-CHg, 
is  produced,  which  forms  bluish-green  needles,  and  decomposes  at  80°. 
Similar  compounds  were  obtained  from  bromoanil  and  tetrachloro-o- 
benzoquinone.  When  a  mixture  of  bromoanil,  potassium  iodide,  and 
alcohol  is  left  at  the  ordinary  temperature,  a  green  salt  is  not  produced, 
but  dibromodi-iodo-7?-benzoquinone  is  gradually  formed.  E.  G. 

Octaiodoqmnhydrone.  C.  Loring  Jackson  and  E.  K.  Bolton 
(Ber.f  1912,  45,  871 — 873). — Iodoanil  dissolved  in  benzene,  saturated 
with  sulphur  dioxide  and  containing  a  drop  or  two  of  water,  was  set 
aside  for  four  weeks,  when  large,  lustrous,  black  crystals  of  octaiodo- 
qmnhydrone, Cg02T4,C(5(OII)2l4,  were  deposited  ;  these  have  decomp. 
190°.  When  it  is  dissolved  in  benzene  and  a  little  alcohol  and  the 
solution  is  evaporated,  a  mixture  of  yellowish-brown  iodoanil  with 
colourless  tetraiodoquinol  is  obtained.  The  latter  is  also  formed  when 
the  black  crystals  are  treated  with  sodium  hydroxide  and  the  solution 
is  made  acid.  E.  F.  A. 

The  Melting  Point  of  Anthraquinone.  Ernst  Philippi 
{Monatsh.,  1912,  33,  373— 374).— The  m.  p.  (273°)  generally 
assigned  to  anthraquinone  is  too  low.  Pare  anthraquinone  has  m.  p. 
285 — 286°  (corr.).  This  figure  agrees  with  that  recorded  by  Kempf 
(Abstr.,  1908,  ii,  929).  H.  W. 

Preparation  of  a-Hydroxyanthraquinone  Alkyl  Ethers. 
Farbwerke  vorm.  Meister,  Lucius  &  Bruning  (D.R.-P.  242379). — 
a-Hydroxyanthraquinone  ethers  are  readily  prepared  from  the  sodium 
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derivative  of  the  corresponding  a-hydroxyanthraquinone  by  the  action 
of  dialkyl  sulphates  in  the  presence  of  a  condensing  agent. 

Erythroxyanthraquinone  methyl  ether  was  thus  obtained  from 
potassium  erythroxyanthraquinone ;  the  quinizarin  dimethyl  ether  has 
m.p.  170—171°  (Lagodzinski,  Abstr.,  1895,  i,  232,  recorded  143°). 

F.  M.  G.  M. 

Preparation  of  Mercaptans  in  the  Anthraquinone  Series. 
Farbwerke  voRM.  Meister,  Lucius&BriJning  (D.R.-P.  241985). — When 
authraquinonediazonium  compounds  are  treated  with  salts  of 
xanthic  acid  they  yield  the  corresponding  anthraquinonylxanthic  esters  ; 
these  are  hydrolysed  by  alcoholic  alkali  hydroxides  to  the  correspond- 
ing mercaptans. 

Authraquinone  1-mercaptan,  prepared  from  1-aminoanthraquinone, 
forms  olive-brown  flakes,  m.  p.  187°;  the  corresponding  anthra- 
quinone 2-mercaptan  has  an  olive-green  colour.  F.  M.  G.  M. 

Dichloroquinizarins.  M.  Feey  {Ber.,  1912,  45,  1358—1364).— 
3:6-,  3  : 4-,  and  4 : 5-Dichlorophthalic  anhydrides  react  with  quinol 
in  the  presence  of  boric  acid  with  the  formation  of  dichlorodihydroxy- 
benzoylbenzoic  acids,  which,  when  heated  with  concentrated  sulphuric 
acid,  yield  the  corresponding  dichloroquinizarins. 

5  :  8- Dichloroquinizarins    CgH2Cl2<Cpr)^CgH2(OH)2,  crystallises  in 

brownish-red  needles,  m.  p.  266°.  Its  diacetyl  derivative  has  m.  p. 
170°.  When  the  potassium  salt  of  5  : 8-dichloroquinizarin  is  heated 
at  180°  with  potassium  phenoxide  and  the  product  acidified,  S-chloro- 
5'phenoxyquinizarin  is  obtained  in  light  red  needles,  m.  p.  243°.  Re- 
placement of  the  second  chlorine  atom  by  thephenoxy-group  was  not 
observed.  It  could,  however,  be  replaced  by  the  jo-toluidino-group  by 
heating  8-chloro-5-phenoxyquinizarin  with  jp-toluidine  in  the  presence 
of  potassium  and  copper  acetates  at  150°,  whereby  8-ip-toluidino- 
5-phenoxyquinizarin,  m.  p.  278°,  is  obtained.  5  :  8-Dianilinoquinizarin, 
m.  p.  245°,  is  formed  by  heating  5  :  8-dichloroquinizarin  and  aniline 
with  potassium  carbonate  and  copper  powder  at  150 — 160°,  whilst 
1:4:5:  8-tetrahydroxyanthraquinone,  m.  p.  246°,  results  when  5  :  8- 
dichloroquinizarin,  slaked  lime,  water,  and  copper  powder  are  heated 
at  250°  during  twenty  hours.  The  barium  salt,  Cj^H^OgBag,  of  the 
latter  was  analysed.  When  5  :  8-dichloroquinizarin  and  thiosalicylic 
acid  are  boiled  in  amyl  alcoholic  solution  in  the  presence  of  copper  and 
potassium  acetates,  quinizarin-5  : 8-bi8-o-thiolbenzoic  acid,  m.  p.  235°,  is 
obtained,  which,  when  dissolved  in  nitrobenzene  and  treated  with 
phosphorus  pentachloride  and  subsequently  with  aluminium  chloride, 
yields  quinizarin-5  :  Q-7  :  8-dithioxanthone  (I),  m.  p.  197 — 199°,  the 
barium  salt  of  which  was  analysed. 

5  : 6-Dichloroquinizarin,  m.  p.  208°,  is  obtained  in  the  same  manner 
as  5  : 8-dichloroquinizarin.  It  yields  a  diacetyl  derivative,  m.  p.  140°. 
When  heated  with  ^-aminoanthraquinone  in  boiling  nitrobenzene 
solution  in  presence  of  copper  and  potassium  acetates,  it  forms 
5'anthraquinonyl-p-amino-Q-chloroquinizarin  (11),  m.  p.  above  300°. 
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6  : 7-Dichloroquinizarin,  m.  p.  288°  was  Rimilarly  obtained  in  poor 
yield.     Its  diacetyl  derivative  haa  m.  p.  125°. 
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H.  W. 

Synthesis  of  Phenanthraquinones.  Fritz  Mayer  {Ber.,  1912, 
46,  1105— 1113).— 2  ;  2'-])ialdehydodiphenyl  and  2  :  2'-dialdehydo-6  :  6'- 
diniethyldiphenyl  when  warmed  with  an  aqueous  alcoholic  solution 
of  potassium  cyanide  are  transformed  into  phenanthraquinone  and 
4  :5-dimethyIphenanthraquinorie  (compare  Kenner  and  Turner,  Trans., 
1911,  99,  21 08).  An  attempt  to  apply  the  same  reaction  to  2:2'- 
dialdehydo-6  :  6'-dimethoxydiphenyl  was  unsuccessful. 

o-Iodobenzylideneaniline,  when  heated  with  copper  powder  at 
160 — 180°,  is  converted  into  2  :2'-dibenzylideneanil{7ie,  m.  p.  98 — 99°, 
which  is  transformed  by  hydrochloric  acid  into  2  : 2'-dia]dehydo- 
diphenyl,  m.  p.  67°  (Kenner  and  Turner,  loc.  cit.j  give  m.  p.  62°).  The 
latter  compound,  when  heated  with  aqueous  alcoholic  potassium 
cyanide  solution,  yields  phenanthraquinone,  m.  p.  204 — 205°,  the 
identity  of  which  was  further  established  by  transformation  into  its 
monoxime,  m.  p.  158°. 

2-Nitro-3-methoxybenzaldehyde  was  converted  into  its  oxime,  and 
the  latter  reduced  by  ferrous  hydroxide  to  2-amino-d-methoxy- 
benzaldoxime,  m.  p.  136 — 137°.  This,  when  diazotised  and  treated 
with  potassium  iodide,  yielded  2-iodo-3-methoxybenzaldehyde,  m.  p. 
86 — 87°,  which,  when  warmed  with  aniline,  gave  2-iodo-S-melhoxy- 
benzylideneaniline,  m.  p.  107 — 108°,  after  previous  softening.  Treat- 
ment of  the  latter  substance  with  copper  powder  at  200°  led  to  the 
formation  of  6  :  Q'-dimethoxy-2  :  2' -dihenzylideneaniline,  from  which,  by 
the  action  of  hydrochloric  acid,  2  :  2'-dialdehydo-Q  :  ^'-dimethoxy- 
dip/ienyl,  m.  p.  120°,  was  obtained.  No  definite  product  was  isolated 
from  the  action  of  aqueous  alcoholic  potassium  cyanide  solution  on 
this  substance. 

A  precisely  similar  series  of  reactions,  with  2-nitro-3-met/hyl- 
benzaldehyde  as  starting  point,  yielded  the  following  compounds : 
2  -  amino  -  3  -  methylhenzaldoxime^  m.  p.  127° ;  2  -  iodo  -  3  -  methylhenz- 
fUdehyde,  m.  p.  83 — 84° ;  2-iodo-'^-methylbenzylideneaniline,  m.  p. 
73°; '  2  :  2'-dialdehydoS  :  Q'-dimethyldiphenijl,  m.  p.  111°.  The  latter 
substance,  when  heated  with  an  aqueous  alcoholic  solution  of 
potassium  cyanide,  formed  4 :  b-d^methylphfnanthraquinone^  m.  p. 
222—223°. 
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The  action  of  potassium  cyanide  on  wrjphthalaldehyde  led  to  the 
formation  of  a  substance^  the  analyses  of  which  agreed  with  the  formula 
CigHigO^jHgO,  but  in  which  the  presence  of  water  oi  crystallisation 
could  not  be  confirmed.  Oxidation  with  potassium  permanganate  in 
alkaline  solution  yielded  isophthalic  acid.  H.  W. 

Preparation  of  Santalol  and  Menthol  Ethers.  Chemische 
Eabrik  auf  Actien  (vorm.  E.  Schering)  (D.R.-P.  242421). — When 
santalol  or  menthol  (or  their  sodium  derivatives)  in  toluene  solution 
or  suspension  is  treated  with  chloromethyl  ether  in  the  presence  of 
dimethylaniline  (or  other  indifferent  base),  compounds  of  therapeutic 
value  are  produced. 

Methoxy  methyl  santalol,  CjgHgg'O'CHg'OMe,  a  colourless  liquid,  b.  p. 
152 — 158°/4  mm.,  evolves  formaldehyde  when  heated  with  dilute 
mineral  acid. 

Methoxymethylmenthol,  CjoHig-O'CHg-OMe,  has  b.  p.  100—102°/ 
7  mm.  F.  M.  G.  M. 

Isomeric  Tanacetyl  Alcohols  and  Thujenes.  Leo  A.  Tschu- 
GAEFF  and  W.  FoMiN  {Ber.,  1912,  45,  1293—1298.  Compare  Tschu- 
gaeff,  Abstr.,  1900,  i,  129;  1901,  i,  38;  1904,  i,  515).— Tanacetyl 
alcohol,  prepared  from  coaimercial  tanacetone,  has  been  resolved  by 
the  recrystallisation  of  the  cinchonine  salt  of  tanacetyl  hydrogen 
phthalate.  From  the  less  soluble  fraction  was  isolated  a  tanacetyl 
alcohol,  Df  0-9187,  [a]i,  +116*93°  (compare  Paolini,  Abstr.,  1911, 
i,  730).  The  substance  in  the  mother  liquors  was  converted  into  a 
sparingly  soluble  strychnine  salt,  from  which,  after  recrystallisation,  a 
solid  tanacetyl  alcohol  was  obtained,  m.  p.  28°,  [aj^  -9-12°  (in 
toluene). 

The  rf-rotatory  alcohol  yielded  an  unstable  and,  to  all  appearances, 
homogeneous  xanthate,  which  on  decomposition  gave  apparently  pure 
a-thujene,  b.  p.  151°/759  mm.,  Df  0*8301,  n^°  1-45150,  a^  -37-20. 

The  /-rotatory  alcohol  gave  a  more  stable  xanthate,  by  the  decompo- 
sition of  which  a  thujene  was  obtained  (presumably  j8-),  b.  p.  147°/ 
739  mm.,  D?  0-8208,  <  1-44708,  [aj^  +110*78°.  D.  F.  T. 

The  Constituents  of  Ethereal  Oils.  I.  \f/-Cedro\,  a  Physical 
Isomeride  of  Cedrol.  II.  Certain  Sesquiterpene  Alcohols. 
III.  Tetrahydrocaryophyllene.  Friedrich  W.  Semmler  and 
Erwin  W.  Mayer  (Ber.,  1912,  45,  1384— 1394).— All  specimens  of 
cedar  wood  oil  contain  the  primary  alcohol  cedrenol,  0^5X1240,  and 
cedrene.  Many  specimens  contain  also  the  solid  tertiary  alcohol 
cedrol,  Cj^Hg^O.  In  addition,  the  authors  have  isolated  from  the 
fractions  of  high  b.  p.  a  new,  liquid,  saturated,  tertiary  alcohol,  Cj^HogO, 
which  they  name  tj/- cedrol. 

For  the  preparation  of  the  latter,  cedar  wood  oil  was  fractionated, 
the  fraction  of  higher  b.  p.  treated  with  phthalic  anhydride 
and  the  unattacked  portion  again  distilled.  In  this  manner,  a 
pale  green  oil,  b.  p.  147— 152°/9  mm.,  D-°  0-9964,  ai°  +21-5°, 
n"j5  1*5131,  was  prepared,  from  which  no  solid  substance  could  be 
obtained.  Apparently,  therefore,  solid  cedrol  was  not  present  in  the 
oil    employed.     j/^-Cedrol    reacts    readily    with    sodium.     With    acetic 
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anhydride  it  yields  an  acetate.  When  oxidiaed,  it  does  not  yield  a 
ketone.  When  heated  with  zinc  dust,  it  gives  a  mixture  of  cedrene 
and  dihi/drocedrene,  from  which  the  latter  substance  was  isolated  after 
treatment  of  a  solution  of  the  mixture  in  chloroform  with  ozone.  It 
has  b.  p.  106— 115710  mm.  (mainly  109—112710  mm.),  D'-^  0-907, 
Op  +37°,  71^  1-4882.  A  second  dihydrocedrene,  b.  p.  122—123710  mm., 
D^o  0-9204,  a^  +  2°,  nf,  1  4929,  was  obtained  by  reduction  of  cedrene  by 
means  of  hydrogen  in  the  presence  of  platinum. 

The  alcoholic  nature  of  i^-cedrol  was  further  proved  by  the  action  of 
formic  acid  on  it,  whereby  cedrene  was  obtained,  the  physical  constants 
of  which  agreed  with  those  of  the  natural  cedrene.  The  identity  of 
the  two  compounds  was  confirmed  by  the  oxidation  of  artificial  cedrene 
to  cedreneketonic  acid  and  cedrenedicarboxylic  acid,  and  transforma- 
tion of  the  latter  compound  into  its  dimethyl  ester.  These  compounds 
were  identical  with  those  prepared  by  Semmler  and  Kisse  (Abstr., 
1912,  i,  201)  from  natural  cedrene. 

II.  According  to  Sandurin  (Abstr.,  1909,  i,  98),  guaiol  is  a  tertiary 
alcohol.  The  authors,  from  the  determination  of  its  density  and 
molecular  refraction,  draw  the  conclusion  that  it  is  a  bicyclic  alcohol 
with  one  double  bond.  Oxidation  of  it  in  aqueous  acetone  by  means 
of  potassium  permanganate  yielded  the  corresponding  glycerol, 
CjgHggOg,  m.  p.  210 — 211°.  Ozonisation  in  glacial  acetic  acid  solu- 
tion and  subsequent  decomposition  of  the  ozonide  yielded  neutral 
and  acidic  products.  From  the  former,  a  stable,  light  yellow  ot7, 
Ci^H2o03,  b.  p.  138—14477  mm.,  D^  0-9972,  af?  +96°,  n^  1-5276, 
which  appears  to  be  an  oxide,  and  a  keto-lactone,  C^gHg^Og,  b.  p. 
200—20878  mm.,  D^  1-067,  <  1-5005,  were  isolated. 

From  the  fractions  of  higher  b.  p.  prepared  by  distilling  oil  of 
carnations,  a  sesquiterpene  alcohol,  Cj^HgeO,  was  obtained.  It  has  b.  p. 
138— 148°/8  mm.,  !>•'  09681,  a^  -  17°,  n^y  15010,  and  is  apparently  a 
bicyclic  alcohol  with  one  double  bond.  Phosphorus  pentachloiide  con- 
verts it  into  the  chloride,  C15H25CI,  b.  p.  147— 155°/12  mm.,  D^"  0*990, 
from  which,  by  treatment  with  alcoholic  potash,  the  hydrocarbon, 
C15H24,  b.  p.  123—126710  mm.,  D^  0-9273,  4^  -23°,  <  1-5024,  was 
obtained. 

III.  In  order  to  decide  whether  the  same  carbon  skeleton  is  present 
in  natural  and  **  regenerated "  caryophylline  (Semmler  and  Mayer, 
Abstr.,  1911,  i,  73),  both  hydrocarbons  were  reduced  by  hydrogen  in 
the  presence  of  platinum.  The  tetrahydrocaryophyllene  obtained  in 
each  case  was  identical.  H.  W. 

Bornylene.  Leo  Tschugaeff  and  W.  Budrick  (Annalen,  1912, 
388,  280— 293).— The  researches  of  Jotsitsch  {J.  Russ.  Phys.  Chem. 
Soc.,  1909,  41,  542),  Bredt  (Abstr.,  1909,  i,  498),  and  KondakofP 
(ibid.,  1910,  i,  327),  have  raised  the  question  of  the  individuality  of 
bornylene.  The  present  paper  deals  with  the  examination  of  the 
bornylene  obtained  from  methyl  Z-bornyl  xanthate.  The  purest 
c?-bornylene,  obtained  by  the  decomposition  of  the  xanthate  at 
176 — 177°,  and  sublimation  and  distillation  over  sodium  of  the  product, 
followed  by  fractional  distillation,  purification  by  alcohol,  and  finally 
rectification  over  sodium,  has  b.  p.  146-5°/750  mm.,  m.  p.  109 — 109-5°, 
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[a]c  15  06°,[a]Dl9-29°,  [uJe  25'49°,[a]K  31-06°,  and  [ay[a]c 2 -06 (compare 
Bredt,  loc.  cit.).  Its  oxidation  in  benzene  by  1%  aqueous  potassium 
permanganate  yields  about  73%  of  ^-camphoric  acid  ;  this  is  the  only 
acidic  product  of  the  oxidation,  camphenic  and  camphenilic  acids  (the 
formation  of  which  would  indicate  the  presence  of  some  camphene) 
being  specially,  but  unsuccessfully,  sought  for.  The  oxidation  in 
a  similar  manner  of  a  similarly  prepared  ^-bornylene  yields  <i-camphoric 
acid  as  the  only  acidic  product.  These  camphoric  acids  are  optically 
individual,  indicating  that  the  respective  bornylenes  do  not  contain 
?'-bornylene. 

When  bornylene  in  benzene  is  exhaustively  oxidised  by  \%  aqueous 
potassium  permanganate,  the  products  which  are  volatile  with  steam 
contain  a  small  quantity  of  a  hydrocarbon,  CjQHjg,  b.  p.  15.3 — 153*5°, 
m.  p.  64*5 — 65°,  which  is  shown  to  be  cyclene  by  direct  comparison. 

From  the  preceding  experiments,  therefore,  it  is  seen  that  the 
active  bornylene  obtained  by  the  decomposition  of  the  methyl  bornyl 
xanthate  is  a  mixture  of  the  active  bornylene  with  a  very  little  cyclene, 
and  that  racemisation  does  not  occur  during  the  decomposition. 

C.  S. 

Approximate  Value  of  the  Molecular  Weight  of 
Caoutchouc.  Paul  Bary  (Comjt?^.  rend.,  1912,  164,  1159—1160).— 
A  study  of  the  equilibrium  between  sulphur  and  caoutchouc  during 
vulcanisation  (Abstr.,  1911,  i,  1003)  gives  (CjQHjg),jS2  as  the  formula 
for  vulcanised  rubber.  Analysis  shows  that  the  minimum  proportion 
of  combined  sulphur  after  vulcanisation  is  25%,  whence  yi  =  18"4,  a 
number  in  good  agreement  with  Weber's  formula,  OgooHggoSg.  The 
molecular  weight  of  the  material  at  the  temperature  of  vulcanisation 
is,  therefore,  approximately  136  x  20  =  2720.  W.  0.  W. 

The  Colloidal  Nature  of  Caoutchouc.  Felix  Ahrens  {Cham. 
Zeit..,  1912,  36,  505 — 506). — Emulsions  of  rape  oil  and  water  may  be 
prepared,  in  which  either  the  oil  or  the  water  forms  the  closed  phase. 
There  must,  therefore,  be  an  intermediate  point,  at  which  the  two 
liquids  are  in  more  intimate  contact.  It  is  in  fact  found  that  in 
emulsions  of  a  certain  concentration  the  oil  globules  become  coated 
with  a  fine  foam,  and  this  very  stable  foam  protects  the  globules  against 
oxidation  when  a  current  of  oxygen  is  passed  in,  provided  that  the 
temperature  is  not  allowed  to  rise.  In  the  latex,  the  caoutchouc 
globules  are  suspended  in  serum,  and  oxygen  is  always  present, 
usually  amounting  to  2%.  The  globules  take  up  this  oxygen  at  the 
surface,  and  so  form  a  protecting  layer.  If  this  layer  is  chemically  or 
mechanically  destroyed  after  coagulation,  it  is  not  re-formed,  owing  to 
the  absence  of  the  requisite  constituents  of  the  serum.  The  presence 
of  this  layer  accounts  for  the  reticulated  structure  of  caoutchouc. 

If  two  portions  of  dry  washed  Para  rubber  are  taken,  one  is 
kneaded  between  close  rollers,  and  two  8%  solutions  in  benzene  are 
prepared  from  them,  the  kneaded  specimen  becomes  liquid  in  a  few 
months,  owing  to  the  destruction  of  the  protecting  layer,  whilst  the 
untreated  specimen  is  not  altered.  C.  H.  D. 
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Amygdalins  and  their  Inter-reactions  with  Bmulsin. 
Vkrnon  K.  Krieble  (/.  Amer.  Ghem.  Soc,  1912,  34,  716— 735).— It 
was  shown  by  Walker  and  Krieble  (Trans.,  1909,  95,  1437)  that  the 
rotation  of  a  racemised  amygdalin  solution  is  independent  of  the 
nature  and  of  the  concentration  of  the  alkali,  and  that  the  equilibrium 
point  is  independent  of  the  temperature  and  of  the  concentration  of 
the  amygdalin.  It  was  also  found  that  racemic  amygdalin  could 
be  partly  resolved  into  its  optical  isomerides,  and  that  when  a 
racemised  solution  was  evaporated  to  dryness  on  the  water-bath  the 
specific  rotation  was  increased. 

It  is  now  shown  that  a  minute  trace  of  hydroxyl  ions  is  capable 
of  effecting  the  racemisation  of  amygdalin,  and  that  the  cyano-group 
is  necessary  for  the  change  to  take  place.  ?•- Amygdalin  is  composed 
of  56*25%  of  the  rf-form,  and  43*75%  of  the  Z-form.  The  increase  in 
rotation  when  racemic  solutions  are  heated  to  dryness  on  the  water- 
bath  is  due  to  a  very  small  amount  of  hydroxyl  ions  produced  by  the 
hydrolysis  of  the  barium  salt  of  an  unknown  acid,  minute  quantities 
of  which  are  always  associated  with  amygdalin.  The  change  giving 
rise  to  the  increased  rotation  is  a  transformation  of  the  cyano-group. 
The  cause  having  been  ascertained,  it  was  easily  removed,  and  it  was 
then  possible  to  isolate  pure  c?-amygdalin,  the  properties  of  which 
closely  resemble  those  of  the  Z-form.  c?-Amygdalin,  like  the 
/-modification,  is  hydroljsed  by  emulsin  into  benzaldehyde,  dextrose, 
and  hydrogen  cyanide,  but  at  a  slower  rate.  The  r-form  is  hydrolysed 
more  slowly  than  the  I-  and  c?-forms  separately. 

It  has  been  shown  by  previous  workers  that  emulsin,  not  only 
hydrolyses  active  benzaldehydecyanohydrin,  but  also  synthesises  it 
from  hydrogen  cyanide  and  benzaldehyde.  Whilst  Eeist,  Rosenthaler, 
and  Auld  found  that  c?-benzaldehydecyanohydrin  was  always  present 
in  the  hydrolytic  solutions,  the  author  has  found  that  with  certain 
specimens  of  emulsin,  Z-benzaldehydecyanohydrin  was  invariably 
obtained.  With  benzaldehyde  and  hydrogen  cyanide,  the  cZ-form  is 
obtained,  which  agrees  with  the  results  of  the  investigators 
mentioned.  E.  G. 

Strophanthus  Glucosides  from  Various  Sources.  Arthur 
Heffter  and  Fritz  Sachs  {Biochem.  Zeitsch.,  1912,  40,  83 — 124). — 
The  authors  give  a  detailed  account  of  the  literature  of  the  various 
strophanthins  (Kombe,  Hiapidus,  and  Grains)  which  have  been 
prepared,  and  call  attention  to  the  fact,  that  the  botanical  origin 
of  many  of  the  preparations  which  have  been  described  is  uncertain. 
For  this  reason  they  have  confined  their  attention  to  the  Strophanthus 
hiapidus  and  Strophanthus  Kombe,  using  materials  of  known  origin, 
which  had  been  submitted  previously  to  botanical  investigation.  An 
amorphous  product  was  obtained  both  from  the  hispidus  and  Kombe 
varieties  in  the  following  way  :  The  residue  from  the  alcoholic  extract 
was  taken  up  by  water,  the  aqueous  solution  was  clarified  by  the 
addition  of  lead  acetate,  the  excess  of  lead  separated  from  the 
filtrate  of  the  lead  salt,  and  the  liquid  was  then  evaporated  down  in 
the  presence  of  excess  of  calcium  carbonate.  After  evaporation  to  a 
syrup,  the  calcium  carbonate  was  filtered  off,  and  a  large  excess  of 
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ammonium  sulphate  was  added.  The  glucoside  was  precipitated,  and 
was  purified  by  repeated  solution  in  alcohol  and  precipitation  from  the 
alcoholic  solution  by  ether.  From  the  hispidus  plant,  the  gluco&ide  had 
the  rotation  [a]i,  +  13 '9°,  and  from  the  Kombe  plant  [aju  was  +  11  "87°. 
Both  yielded  on  hydrolysis  a  strophanthidin  with  [aju  about  41°. 
The  pharmacological  investigation,  analyses,  and  methoxyl  estimation 
of  the  glucosides  from  the  two  sources  indicated  that  these  substances 
were  identical.  In  addition  to  these,  the  authors  also  succeeded  in 
obtaining  a  crystalline  glucoside  from  the  Komb^  plant.  This  was  got 
by  heating  the  calcium  carbonate,  after  evaporation  of  the  mixture 
(see  above),  with  hot  water.  From  the  solution  thus  obtained, 
needles  separated  on  cooling ;  it  was  recrystallised  from  hot 
water.  The  substance  appears  to  be  identical  with  that  previously 
described  by  Arnaud.  It  contains  61 '93%  carbon,  7*64%  hydrogen, 
and  4'73%  methoxyl,  and  has  [ajo  +  28*72°.  It  yields  on  hydrolysis 
strophanthidin,  and  differs  from  the  amorphous  products  in  that 
it  has  a  slight  hsemolytic  action ;  otherwise  the  pharmacological 
action  is  very  similar.  All  the  products  prepared  give  a  green  colour 
with  concentrated  sulphuric  acid,  which  is  in  contrast  with  the  pink 
colour  obtained  by  some  other  authors  with  the  strophanthin  of 
different  origins.  S.  B.  S. 

Oxidation  of  Some  Ketohydrofurans.  Georges  Dupont 
{Gompt.  rend.,  1912,  164,  987—989.  Compare  Abstr.,  1911,  i,  554,  804  ; 
this  vol.,  i,  290). — Potassium  permanganate  oxidises  ketotetramethyl- 
tetrahydiofurau,  forming  tetramethyldigly collie  acid,  0(CMe2*C02H)2, 
m.  p.  153 — 155° ;  the  lead  salt  crystallites  with  3*5H20 ;  the  diethyl 
ester  has  b.  p.  114°/13  mm.,  D^*^  1-0173,  n^  14292  (compare  Jung- 
fleisch  and  Leroux,  Abstr.,  1908,  i,  127). 

Ketodimethyldiethyltetrahydrofuran  undergoes  oxidation  by  potass- 
ium permanganate,  giving  dimethyldietkyldigly collie  acidy 

0(CMeEt-C02H)2, 
m.  p.  155° ;  the  lead  salt  is  anhydrous,  and  decomposes  at  about  210°. 
At  the  same  time  an  isomeride  of  the  acid  is  formed,  having  m.  p. 
90—92°;  the  lead  salt  has  m.  p.  252°  (decomp.).  Ketodimethyl- 
tetrahydrofuran  is  oxidised  in  the  same  way,  giving  rise  to  a  syrupy 
acid,  b.  p.  132— 133°/12  mm.,  D^s  M316,  Wd  1-4282  3  this  is  probably 
p-hydroxyacetylhutyric  acid.  W.  0.  W. 

The  aci-Nitro-derivative  ot  Ketotetrametbyltetrahydrofuran. 
Georges  Dupont  (Comp^.  rend.,  1912,  154,  1176 — 1178). — Ketotetra- 
metbyltetrahydrofuran is  added  to  the  calculated  amount  of  fuming 
nitric  acid.  After  several  days  crystals  are  obtained,  having  m.  p. 
71 — 72°  when  crystallised  from  light  petroleum,  but  which  separate 
ifrom  benzene  in  large  needles,  m.  p.  78 — 79°.  The  two  varieties  have 
[the  same  chemical  properties,  but  determinations  of  their  refractive 
jindices  show  the   first   modification  to  be  aici-nitroketotetramethyltetra- 

hydrofuran,  0<^   ^  ^   I  *       ^     ,  whilst  the  second  is  the    true   nitro- 

derivative.  The  compound  is  strongly  acid,  and  forms  well-defined 
salts.  The  potassium^  sodium,  and  aminonium  salts  crystallise  in  leaflets, 
and   when  added  to  aqueous  solutions  of    salts  of  other  metals  give 
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crystalliDe  and  often  highly  coloured  precipitates.  The  Balls  of 
ocUoium,  barium  (with  211^0),  zinc,  co}ypery  niercurous  (yellow),  mercuric, 
lead  (yeUow), /err 0118  (violet,  with  2H2O),  ferric  (brown),  mcA«Z  (yellow- 
ish-green), col)alt  (rose),  manyaiiese  (golden-yellow,  with  SHjO), 
chromium  (yellow),  tin,  antimony,  cadmium,,  and  uranium  (golden- 
yellow)  have  been  prepared. 

Nitroketoletramethylhydrofuran  distils  in  a  vacuum,  but  decomposes 
when  heated  under  ordinary  pressure,  in  accordance  with  the  equation  : 
2C8Hi304N  =  CgHi208-H2COMe2  +  H2()  +  2CO-|-N2.  In  addition  to 
acetone  and  water,  the  liquid  distillate  contains  diheto-2  :  2  : 5  :  ^-tetra- 

methyl  tetrahydro fur  an,   Xn.oM  ^^^'  *  ^®^  liquid,  b.  p.  about  170°, 

When  exposed  to  moist  air  this  compound  takes  up  2H2O,  forming 
colourless  crystals,  m.  p.  about  80°.  The  dioxims  volatilises  without 
melting  at  about  240°.  W.  0.  W. 

The  0-Acyl  Derivatives  of  2-Hydroxycoumarones.  Karl 
AuwERS  {Ber.,  1912,  45,  976— 994).— The  2-hydroxy-l-acyl- 
coumarones  (Auwers,  Abstr.,  1910,  i,  629)  in  their  behaviour  towards 
reagents  for  the  carbonyl  group  resemble  the  aromatic  o-hydroxy- 
ketones ;  they  differ,  however,  in  their  greater  tendency  to  form 
additive  compounds.  Methylation  by  methyl  sulphate  appears  to  be  a 
direct  substitution,  producing  stable  O-ethers,  whilst  the  action  of 
^v  methyl    iodide  and   sodium  methoxide  is  not  so 

Mef      ] C'OH     simple,     giving      C-methyl      derivatives     which 

/CAc        immediately  split  into  simpler  molecules. 
^  2-Hy  droxy-l-acetyl-4-metliylcoumarone  (formula 

I  annexed),  recrystallised  from   light  petroleum 
'  •'  or  precipitated   by  acid  from   alkaline   solution, 

forms  slender  needles,  m.  p.  87 — 89° ;  it  separates  from  hot  methyl 
alcohol,  however,  in  compact  crystals,  m.  p.  104° ;  a  mixture  of  the 
two  modifications  has  the  higher  m.  p.,  and  even  at  the  ordinary  tem- 
perature the  form  of  lower  m.  p.  slowly  isomerises.  Treatment  of  this 
substance  with  acetyl  chloride  and  pyridine  forms  the  ace^i/Z  derivative  ; 
the  acetyl  group  is  less  stably  fixed  than  the  benzoyl  group  in  the 
corresponding  benzoic  ester,  for  the  latter  with  semi  car  bazide  yields  a 
yv  semicarbazone    (m.    p.   220°),    whilst 

Moj       ] C'OH  the  former  yields  only  the  semicarb- 

C'CO'CHICHPh       azone  of  the  original  hydroxyacetyl 
V'  methylcoumarone.      The     benzylidene 

compound  (formula  II)  forms  yellow 
^^^•'  needles,    m.    p.     119°.     The    phenyl- 

hydrazone  (described  earlier)  forms  a  benzoyl  derivative  (formula  III), 
yellow  needles,  m.  p.  179 — 180°,  which  is  also  obtained  by  the  action 
of  phenylhydrazine  on  the  already  described  benzoate  of  the  hydroxy- 
acetylmethylcoumarone;  the  isomeric  N-6«7i«oy^  compound  (formula  IV) 

Me/N C-OBz  Mej^\ C-OH 

O       N-NHPh  O       N-NBzPh 

(III.)  (IV.) 
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is  obtained  by  the  interaction  of  the  hydroxyacetylmethylcoumarone 
with  as-benzoylphenylhydrazine  hydrochloride;  it  is  a  yellow, 
crystalline  powder,  m.  p.  186°. 

Methylation  by  methyl  sulphate  in  the  presence  of  alkali  yields 
2-methoxy-l-acetyl-4.-methylcoumarone,  colourless  needles,  m.  p.  98 — 99°  ; 
the  semicarhazone  of  this  ether  forms  yellow  needles,  m.  p.  240°,  the 
phenylhydraznne,  needle  crystals,  m.  p.  129°,  and  the  henzylidene 
derivative,  yellow  needles,  m.  p.  131 — 133°;  the  semicarhazone  is 
smoothly  hydrolysed  by  oxalic  acid  solution  to  the  original  ether,  but 
30%  sulphuric  acid  gives  2-hydroxy-4-methylcoumarone, 

(m.  p.  51 — 52°).  Semicarbazones  can  be  methylated  by  methyl 
sulphate,  for  example,  the  semicarhazone  of  4-hydroxy-m-tolyl  methyl 
ketone  (needles,  m.  p.  221 — 225°)  gives  the  methyl  ether,  colourless 
needles,  m.  p.  199°,  b.  p.  254°/760  mm.,  132°/11  mm.;  similarly,  the 
semicarhazone  of  hydroxyacetylmethylcoumarone  gives  as  main  product 
the  semicarhazone  of  the  methyl  ether  (see  above),  together  with  an 
isomeride,  yellow  needles,  m.  p.  172 — 173°;  the  latter  is  converted 
into   the  former  (m.  p.  240°)  on  warmiug  with  glacial  acetic  acid. 

2-Methoxy~l-benzoyl-4:-methylcoumarone  is  obtained  (like  the  corre- 
sponding acetyl  compound)  by  the  action  of  methyl  sulphate ;  it  forms 
slender  needles,  m.  p.  77 — 78°. 

The  action  of  methyl  iodide  and  sodium  methoxide  converts 
hydroxyacetylmethylcoumarone  into  2-hydroxy-l  :  A-dimethylcoumaro7ie, 

CgH3Me<^^^>CMe,    an   oil,    b.   p.    125°/15   mm.,  which  slowly 

crystallises  in  needles,  m.  p.  63° ;  it  is  very  feebly  acidic,  and  has  a 
clinging  odour. 

The  identity  of  this  substance  was  confirmed  by  a  synthesis  from 
/?-tolyl  methyl  ether  and  bromopropionyl  bromide  in  the  presence  of 
aluminium  chloride ;  the  primary  product,  o-a-chlwopropionyl-ip-cresolj 
OH-CgHgMe-CO-CHMeCl,  m.  p.  84— 85*5°,  passes  easily  into  the  above 
hydroxydimethylconmarone.  The  substance  is  very  stable  towards  alkalis 
or  acids,  but  is  oxidised  by  permanganate  to  methylsalicylic  acid.  With 
an  equimolecular  quantity  of  semicarbazide,  the  substance  gives  the 

semkarbazone,  0<^^^J!>C:N-NH-C0-NH2,  m.  p.  191°,  which  is 

hydrolysed  to  the  parent  substance  by  30%  sulphuric  acid  ;  excess  of 
semicarbazide  gives  a  substance,  m.  p.  225°,  formed  by  the  condensation 
of  one  molecule  with  two  of  semicarbazide. 

Methyl  iodide  and  sodium  methoxide  act  on  the  semicarhazone  of 
2-hydroxy-l-acetyl-4-methylcoumarone,  giving  some  hydroxyacetyl 
1  : 4-dimethylcoumarone  (above),  together  with  the  0-methyl  ether  of 
the  semicarhazone  (above),  and  a  colourless  substance  forming  compact 
needles,  m.  p.  223°  ;  the  last-named  with  sulphuric  acid  gives  dimethyl- 
coumarone  (m.  p.  63°),  and  so  must  be  a  C-methyl  derivative,  but 
otherwise  the  structure  is  uncertain ;  methylation  by  methyl  sulphate 
converts  it  into  a  substance,  crystallising  in  needles,  m.  p.  192°. 

Methylation  of  2-hydroxy-l-benzoyl-4-methylcoumarone  by  methyl 
iodide   and   sodium   methoxide   gives   the    0-methyl    ether    (above), 
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together  with  methyl  salicylate  and  hydroxy- 1  :  4-diniethylcoumarone. 

D.  F.  T. 

Preparation  of  O-Alkyl  and  0-Alkyl  Derivatives.  Karl 
AuwEUS  (Her.,  1912,  45,  1)94 — 997.  Compare  preceding  abstract). — 
Other  substances  have  been  investigated  to  discover  how  far  the 
characteristic  difference  in  behaviour  towards  methyl  sulphate  and 
methyl  iodide  extends. 

Substances  of  the  types  C6H,<^q1^>C -00211, 

CoH,<£l^^C-C02ll, 

and  C,H4<^^^J^^C-C02R     react    with    methyl    sulphate,    giving 

0-ethers,  whilst  with  alkyl  halides  they  primarily  give  products  of  the 

type  CJgH4<C^/or]>C<^p^  x»)  accompanied  by  some  0-derivative.     It 

is  not  yet  certain  whether  the  difference  is  to  be  ascribed  to  the 
alkylation  agent  or  to  the  reaction  conditions  (for  example,  the 
medium,  etc.). 

yS-Diketones  do  not  easily  form  0-ethers  with  methyl  sulphate  ;  for 
example,  acetylacetone  gave  quite  negative  results,  whilst  benzoyl- 
acetone  gave  phenyl  ethyl  ketone  (from  the  splitting  of  the  primary 
COPh'CHMe-COMe),  together  with  an  0-melhyl  ether,  probably 

COPh-CHICMe-OMe, 
b.  p.  154—155716  mm.  D.  F.  T. 

Synthesis  of  o-Hydroxyflavone.  A.  Pistermann  and  Josef 
Tambor  (Ber.,  1912,45,  1239— 1242).— Of  the  eight  possible  mono- 
hydroxyflavones,  Kostanecki  and  his  pupils  have  already  prepared 
six  (compare  Abstr.,  1898,  i,  369;  1899,  i,  370;  1900,  i,  669;  1901, 
i,  558;  1904,  i,  764;  1907,  i,  75),  whilst  o-hydroxyflavone  is  the 
subject  of  this  paper  and  the  remaining  8-hydroxyflavone  is  being 
studied. 

Methyl  o-methoxybenzoate  and  o-ethoxyacetophenone  were  condensed 
to  2-methoxy-2'-ethoxybenzoylacetophenone,  an  oily  ^-diketone  which 
could   not  be  crystallised,  but  which  boiling  concentrated  hydriodic 

acid  converted  into  ^'-hydroxyjlavone,  C!0H4<^       n     ^    ^        »  crystal - 

lising  from  alcohol  in  light  yellow,  shining  needles,  m.  p.  2385° 
This  gave  a  pale  yellow  solution  in  strong  sulphuric  acid,  but  an 
intense  yellow  one  in  dilute  alkalis,  whilst  the  acetyl  derivative, 
Ci7H^2^4'  formed  pale  yellow  needles,  m.  p.  90°,  and  the  ^'-methoxy- 
/lavone,  C^gHjgOg,  crystallised  in  colourless  needles,  m.  p.  105°. 

Similarly,  o-ethoxyacetophenone  has  been  coupled  with  ethyl 
acetate  and  with  ethyl  propionate,  the  crude  2-ethoxyacetylaceto- 
phenone,  CjgHj^Og,  being  an  oil,  which  crystallised  from  dilute  alcohol 
in  colourless  needles,  m.  p.  56 — 57°,  and  was  converted  by  hot 
hydriodic  acid  into  the  2-methylchromone  of  Bloch  and  Kostanecki 
(Abstr.,  1900,  i,  502);  the  o-ethoxypropionylacetophenoney  CjgHjgOg,  also 
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formed  colourless  needles,  m.  p.  46°,  but  did  not  give  a  crystallisable 
product  with  hydriodic  acid.  J.  C.  W. 

Action  of  Hydrogen  Peroxide  on  Bromothiophens.  Maurice 
Lanfry  {Compt.  rend,,  1912,  154,  1090—1092.  Compare  Abstr.,  1911, 
i,  740,  1009). — The  bromothiophens  are  much  more  resistant  to  the 
action  of  hydrogen  peroxide  than  thiophen  itself,  and  in  no  case  do  they 
yield  a  sufficient  amount  of  oxythiophens  {he.  cit.)  for  identification. 
Monobromothiophen  is  decomposed  by  hydrogen  peroxide  with 
liberation  of  bromine  and  formation  of  dibromothiophen.  The  latter 
is  less  easily  decomposed,  whilst  tri-  and  tetra-bromothiophen  are 
unaltered  by  the  reagent.  W.  O.  W. 

Preparation  of  Derivatives  and  Substitution  Products  of 
3-Keto-(l)-thionaphthens.  Gesellschaft  fur  Chemische  Industrie 
IN  Basei^  (D.R.-P.  242461). — The  action  of  carbonyl  chloride  on 
indoxyl  has  been  described  previously  (Abstr.,  1911,  i,  675) ;  it  is  now 
found  that  a  similar  condensation  takes  place  when  a  cooled  aqueous 
alkaline  solution  of  3-keto-(l)-thionaphthen  (its  homologues  or 
substitution  products)  is  treated  with  carbonyl  chloride.  The  product 
forms  glistening  red,  leaflets,  m.  p.  123—125°.  F.  M.  G.  M. 

[Preparation  of  **  Tetramethylthioindigo."]  Kalle  &  Co. 
(D.K-P.  242998).— When  4-carboxy-m-xylyl-5-thiolacetic  acid  (this 
vol.,  i,  126)  is  heated  at  above  100°  with  moist  sulphuric  acid,  it  yields 
"  tetramethylthioindigo  "  without  sulphonation  ;  the  same  reaction  also 
takes  place  when  phosphoric  or  boric  acids  are  employed. 

F.  M.  G.  M. 

Preparation  of  Berberine  Derivatives.  Martin  Freund 
(D.E.-P.  242573.  Compare  Abstr.,  1900,  ii,  588;  1905,  i,  657).— When 
a-benzyldihydroberberine  methiodide  (Abstr.,  1905,  i,  151)  is  warmed 
in  dilute  alcoholic  solution  with  excess  of  ammonium  hydroxide,  it 
furnishes  a  base,  a  crystalline  powder,  m.  p.  187 — 188°  ;  this  when 
reduced  with  a  lead  cathode  in  dilute  sulphuric  acid  at  20 — 25°  (or 
with  tin  and  concentrated  hydrochloric  acid)  is  converted  into  a  hase^ 
forming  yellow,  rhombic  tablets,  m.  p.  163°,  containing  C  =  75%and 
H  =  6%,  and  yielding  crystalline  salts.  isoButyldihydroberberine, 
yellow  leaflets  or  needles,  m.  p.  112 — 113°,  was  prepared  from  ber- 
berine hydrochloride  and  isobutyl  bromide  by  Grignard's  reaction  ;  it 
furnishes  a  methiodide,  yellow  needles,  m.  p.  200°  (decomp.),  which, 
when  treated  with  excess  of  ammonium  hydroxide  (or  sodium  carbon- 
ate), yields  a  base,  CggHggO^N,  brownish-yellow  prisms,  m.  p.  146°. 
This  base  when  electrolytically  reduced  is  converted  into  two  bases,  one 
consisting  of  yellow,  rhombic  tablets,  m.  p.  155  — 157°,  which  does  not 
combine  with  methyl  iodide;  the  other,  colourless  crystals,  m.  p. 
115— 176°,  yieldsa.  methiodide,  m.  p.  246°.  F.  M.  G.  M. 

3^P  Preparation  of    Tetrahydroberberine    Derivatives.     Martin 
T'reund  (D.K.-P.    242217.     Compare  Abstr.,  1907,  i,  632;    1905,  i, 
657  ;  this  vol.,  i,  383). — Contains  details  of  the  preparation  of  com- 
unds  previously  described. 
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a-Eihifltetniliydroherherine  methiodide  has  m.  p.  229°,  and  by  the 
action  of  silver  hydroxide,  as  previously  described  {loc.  cit.),  yields  a 
base,  m.  p.  130—131°.  F.  M.  G.  M. 

Crystallisation  of  Quinine  and  Quinine  Trihydrate.  Jules 
ViLLK  (Bull.  Soc.  chim.y  1912,  [ivj,  11,  398— 400).- Anhydrous 
quinine  has  been  obtained  in  the  form  of  minute,  colourless  lamellae 
by  passing  air  containing  ammonia  into  a  solution  of  quinine  hydro- 
bromide  maintained  at  100°.  The  alkaloid  sublimes  slightly  at 
165 — 167°,  and  melts  at  172 — 173°.  Quinine  trihydrate  separates  in 
long  silky  needles  when  enough  dilute  ammonia  to  produce  faint 
opalescence  is  added  to  a  solution  of  quinine  hydrobromide  in  acetone 
and  water,  and  the  mixture  is  set  aside.  The  trihydrate  melts  at 
89 — 90°  when  projected  on  a  heated  mercury  surface ;  it  loses  part  of 
its  water  in  the  air,  and  is  completely  dehydrated  over  sulphuric  acid, 

T.  A.  H. 

[Rearrangement  of  Cinchonine  and  Quinine  into  their 
Poisonous  Isomerides,  Cinchotoxine  and  Quinotoxine.]  Paul 
Rabe  (Ber.,    1912,   45,   1447— 1449).— This    rearrangement   (Abstr., 

1911,  ii,  33)  had  been  previously  described  by  Biddle  (compare  this 
vol.,  i,  296).  C.  S. 

Dihydrohydrastinine  :  the  Stereochemistry  of  Compounds 
Containing  Nitrogen.      Martin  Freund  and  Keita  Shibata  (jBer., 

1912,  45,855—861). — By  the  action  of  ethylene  bromide,  magnesium, 
and  ether  on  hydrastinine,  two  isomeric  dihydrohydrastinines  are 
obtained.  The  stable  isomeride,  m.  p.  163°,  crystallises  in  silky, 
lustrous,  pointed  prisms  r  the  hydrobromide  crystallises  in  slender 
needles,  m.  p.  238 — 239°  (decomp.) ;  the  hydriodide  separates  in 
needles  aggregated  in  rounded  bunches,  m.  p.  238 — 239°  (decomp.) ; 
the  hydrochloride  crystallises  in  platelets  and  prisms ;  the  sulphate 
crystallises  in  platelets,  m.  p.  255 — 256°. 

The  stereoisomeric  isodihydrohydrastiniiie,  m.  p.  175 — 176°,  crystal- 
lises in  rhombic  plates  or  prisms.  It  is  converted  into  the  stable  form 
when  melted;  the  mixture  of  the  two  forms  sinters  at  144°,  m.  p. 
155 — 156°.  The  hydrobromide  crystallises  in  needles,  m.  p.  212 — 213°  ; 
the  hydHodide  forms  bunches  of  needles,  m.  p.  207 — 208° ;  the  hydro- 
cJdoride  crystallises  in  plates  \  the  sulphate  separates  in  needles,  m.  p. 
250—251°. 

Dihydrohydrastinine  forms  an  hydrogen  tartrate  crystallising  in 
needles,  m.  p.  158 — 159° ;  the  isomeric  acid  tartrate  could  not  be 
obtained  in  crystalline  form.  Neither  isomeride  could  be  resolved 
into  optically  active  d-  and  ^forms,  and  they  are  regarded  as  internally 
compensated  inactive  meso-forms. 

The  monomethiodide  of  dihydrohydrastinine  crystallises  in  prisms, 
m.  p.  218°;  it  is  basic  and  forms  a  hydriodide  crystallising  in  rhombic 
plates,  m.  p.  205 — 206°  ;  the  methiodide  of  the  iso-base  separates  in 
rhombic  plates  and  prisms,  m.  p.  235 — 236°,  and  gives  a  hydriodide 
crystallising  in  rhombic  plates,  m.  p.  228 — 229°. 

N-Methyldelsodihydrohydra8ti7iine  crystallises  in  well-formed,  mono- 
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clinic  plates,  ra.  p.  175  —176°  ;  the  hydriodide  has  m.  p.  151 — 152°.  It 
forms  an  additive  compound  with  methyl  iodide  with  difficulty ;  the 
methiodide  crystallises  in  needles,  m.  p.  189 — 190°  (decomp.). 

iV-Methyldedihydrohydrastinine  was  obtained  as  an  oil  readily  react- 
ing with  methyl  iodide  to  form  a  methiodide,  which  loses  trimethylamine 
on  treatment  with  alkali.  E.  F.  A. 

Morphine.  XXIII.  Preparation  and  Hydrolysis  of  an 
lodocodeide.  Ludwig  Knorr  and  Walter  Hartmann  (5er.,  1912, 
45,  1350 — 1353). — The  hydrolysis  of  the  so-called  a-chlorocodeide 
yields  i//-oodeiue  and  smaller  quantities  of  aZ^o-i/^-codeine  and  iso- 
codeine  (Knorr  and  Horlein,  Abstr,,  1908,  i,  361),  complex  atomic 
rearrangements  taking  place  which  obscure  conclusions  as  to  the 
composition  of  the  halogen  codeides.  a-Iodocodeide  has  therefore  been 
prepared,  in  the  hope  that  the  iodine  atom  would  be  replaceable  at  a 
lower  temperature  than  the  chlorine  atom,  but  even  when  hydrolysis 
took  place  at  the  ordinary  temperature,  the  same  complicated  changes 
occurred  as  with  the  chloro-  and  bromo-compounds. 

a-Iodocodeide  was  prepared  by  heating  a-chlorocodeide  with  potassium 
iodide  in  ethyl  alcoholic  solution.  It  forms  light  orange  needles, 
which  soften  at  about  167°,  and  have  m.  p.  about  200°.  In  chloro- 
form solution  it  has  [aj^  +136*5°  (c  =  3'95).  Its  hydriodide^  m.  p. 
180 — 182°,  is  very  characteristic. 

When  hydrolysed  by  acetic  acid,  it  yields  i/^-codeine  and  allo- 
j//-codeine  (isolated  as  hydriod ides)  and  isocodeine  (isolated  as  hydrogen 
oxalate).  The  same  products  were  obtained  when  the  hydrolysis  was 
performed  with  silver  acetate  and  acetic  acid.  H.  W. 

Morphine.  XXIV.  Methods  of  Preparation  of  Ethers  of 
i/^-Codeine.  Ludwig  Knorr  and  Walter  Hartmann  {Ber,^  1912,  45, 
1354 — 1358). — The  codeine  methyl  ether  obtained  by  Knorr  and  Roth 
(Abstr.,  1911,  i,  1014)  by  the  action  of  sodium  methoxide  on  a  methyl 
alcoholic  solution  of  a-clilorocodeide  differs  from  that  obtained  by 
Pschorr  and  Dickhatiser  (Abstr.,  1911,  i,  908),  and  is  to  be  considered 
as  the  methyl  ether  of  j/^-codeine  (compare  previous  abstract).  Such 
ethers  of  j/^-codeine  are  readily  obtained  by  heating  a-chlorocodeide 
with  alcohols. 

j/^-Codeine  methyl  ether  is  obtained  by  heating  a-chlorocodeide  with 
methyl  alcohol  at  100 — 110°  during  two  days  in  yield  of  40 — 50%. 
\f/-Codeine  ethyl  ether^  prepared  in  a  similar  manner,  has  m.  p.  76°. 
its  hydrochloride^  CgoHgs^s^'-^^^jJ^^^H,  forms  white  needles,  m.  p. 
about  255°  (decomp.).  Its  hydriodide  decomposes  at  267 — 270°. 
\f/-Codeine  propyl  ether  yields  a  hydriodide,  m.  p.  about  259°  (decomp.), 
but  could  not  be  obtained  in  the  crystalline  state.  \p-Codeine  phenyl 
ether  (prepared  by  H.  Horlein)  is  obtained  by  boiling  a-chlorocodeide 
and  sodium  phenoxide  with  absolute  alcohol,  and  has  m.  p.  187°. 
\fj-Codeine  p-tolyl  ether,  obtained  similarly,  has  m.  p.  165°,  [uJd  -  13*7° 
(c  =  2-78)  in  chloroform  solution.  Its  hydrochloride  has  m.  p.  231°, 
whilst  its  nitrate  decomposes  at  180 — 181°.  ifz-Codeine  m-tolyl  ether 
and  its  nitrate  have  m.  p.  144°  and  192°  respectively,  whilst  ifz-codeine 
o-tolyl  ether  melts  at  189°  after  previous  softening.     i(/-Codeine  guaiacyl 
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eUtery  prepared  frora  sodium  pthoxide,  gnaiacol,  and  a-chlorocodeide,  has 
m.  p.  214°,  and  forms  beautiful  crystalline  Halts,  such  as  the  hydro- 
chloride. 7iitrate,  decomposing  at  about  197°,  hydrogen  oxalate, 

C2,H2vO,N,H2C,0„ 
m.  p.  1 97°,  and  hydrogen  tartrate,  C^rjl2l^\^f^4^6%  ™-  P-  205°.     H.  W. 

Constitution  of  2«oNarcotine  and  the  Synthesis  of  Narcotine 
Derivatives  of  High  Molecular  Weight.  Martin  Freund  and 
Karl  Fleischer  (7ier.,  1912,  45,  1171 — 1182). — In  cases  where 
opianic  acid  reacts  as  a  lactone,  the  authors  suggest  that  the  expression 
opian(lact)  should  be  employed.  The  compounds  now  described  are  of 
this  type. 

Bromohydrocotarnine,  in  which  the  active  hydrogen  atom  in  position 
5  is  replaced  by  bromine,  could  not  be  condensed  with  opianic 
acid.  Accordingly,  isonarcotine  is  regarded  as  5-opianyl  hydro- 
cotarnine.  Narcotine  also  contains  the  hydrogen  atom  in  position  5, 
and  condenses  with  opianic  acid  to  a  mixture  of  stereoisomeric  a-  and 
p  opianylnarcotines,  CggHgjOuN. 

The  methiodide  of  the  a-isomeride  is  converted  by  silver  oxide  into 
an  ammonium  base,  which  concentrated  alkali  hydroxide  splits  to 
form  an  amino-acid,  CggHg-^O^gN,  a-(5)-opianylliydratenarceine. 

Narcotine  condenses  with  formaldehyde,  forming  methylenedi- 
narcotine,  a  Isevorotatory,  crystalline  compound.  On  oxidation, 
methylenedicotarnine  is  formed,  which,  like  cotarnine,  forms  crystalline 
salts  which  give  yellow  solutions. 

woNarcotine  does  not  condense  with  formaldehyde.  Cotarnine  also 
could  not  be  condensed  with  formaldehyde  or  with  opianic  acid,  although 
hydrocotarnine  reacts  with  both  of  these. 

a-Opianylnarcotine  crystallises  in  radially-grouped  aggregates 
of  very  slender  needles,  m.  p.  199°,  [a]}f  —94-73°  The  salts  with 
mineral  acids  are  oily ;  with  concentrated  sulphuric  acid  a  violet-red 
coloration  is  obtained. 

p-Opianylnarcotine  forms  slender,  colourless  needles,  m.  p. 
173—175°,  [a]r  -103-6°. 

a-Opianylnarcotine  forms  a  methiodide,  crystallising  in  lustrous, 
colourless  platelets,  which  begin  to  change  at  210°,  m.  p.  233°. 

The  picrate  separates  in  yellow,  microscopic,  rectangular  plates, 
m.  p.  217°. 

The  methiodide  of  the  0-isomeride  forms  a  pale  yellow  powder  without 
lustre,  which  sinters  at  200°,  decomp.  222°. 

By  the  action  of  dilute  nitric  acid  on  a-opianylnarcotine,  a  com- 
pound, crystallising  in  slender,  yellow  needles,  m.  p.  206°  (decomp.), 
is  obtained. 

a-{b)-Opianylh7jdratenarcein6  cry st^Wi&QB  in  colourless,  matted  needles, 
which  change  at  180°,  decomp.  193°. 

Methylenedinarcotine  forms  a  colourless,  dusty,  crystalline  powder, 
which  colours  at  200°,  m.  p.  215—216°,  [a]^  -  93-4°,  and  gives  a  faint 
yellow  coloration  with  concentrated  sulphuric  acid,  changing  to  a 
dirty  red  on  the  addition  of  a  drop  of  dilute  nitric  acid,  and  then 
decolorising    immediately.      The   methiodide  was   obtained   as   an  oil 
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solidifying  to  an  amorphous  mass.  The  picrate  forms  a  crystalline, 
yellow  powder  changing  at  165°,  decomp.  173°;  in  sunlight  it  turns  a 
sealing-wax  red. 

Methylenedicotarnine  hydrohromide  crystallises  in  yellow,  prismatic 
rods,  m.  p.  240°  (decomp.) ;  the  free  base  is  a  yellowish-white  powder, 
m.  p.  1 32°  (decomp.).  The  hydriodide  crystallises  in  deep  yellow  rods, 
decomp.  235°.  E.  F.  A. 

Methylenedihydrocotarnine.  Martin  Freund  and  Adolf 
Daube  {Ber.,  1912,  45,  1183— 1186).— The  compound  described  as 
hydrodicotarnine  by  Bandow  (Abstr.,  1897,  i,  581),  and  obtained  by 
the  action  of  sulphuric  acid  on  hydrocotarnine,  contains  in  reality  a 
CHg  group  more  than  stated  by  Bandow.  It  is  obtained  quantitatively 
by  the  action  of  formaldehyde  and  sulphuric  acid  on  hydrocotarnine, 
and  is  properly  termed  methylenedihydrocotarnine.  No  such  conden- 
sation takes  place  with  bi  omohydrocotarnine,  in  which  bromine  replaces 
the  active  hydrogen. 


Methylenedihydrocotarnine,  CHgl 


C,(0Me)(CHA)<«;3^; 


has  m.  p.  211 — 212°.  The  hydrohromide  crystallises  in  platelets, 
m.  p.  240—244°  (Baudow,  loc.  cit.,  gives  218—220°).  The  hydro- 
iodide  forms  colourless  needles,  m.  p.  242°  (Bandow  gives  227 — 229°) ; 
the  dichromate  separates  in  reddish-yellow  plates.  The  dimethiodide 
crystallises  in  yellow  needles,  which  soften  at  267°.  E.  P.  A. 

Action  of  Aldehydes  on  Pyrrole  Substances.  Pyrogenetic 
Decomposition  of  Derivatives  of  Dipyrryl methane.  U.  Cola- 
ciccHi  {Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i,  410 — 415.  Compare 
Abstr.,  1911,  i,  1030). — The  present  paper  deals  chiefly  with  the 
decomposition  by  heat  of  the  product  from  paracetaldehyde  and  3-acetyl- 
2  :  4-dimethylpyrrole,  previously  described. 

Both  at  the  ordinary  and  at  reduced  pressure  this  substance  yields 
on  distillation  the  same  two  products,  namely,  5-acetyl-2  :  4-dimethyl- 
pyrrole and  a  substance,  CgH^gON,  which  forms  small,  lustrous 
needles,  m.  p.  160°,  and  is  probably  5-acetyl-2  :  3  : 4-trimethylpyrrole. 
In  addition  3-acetyl-2  : 4-dimethylpyrrole  is  also  formed  in  smaller 
quantity.  In  the  decomposition,  therefore,  not  only  is  the  ethylidene 
linking  broken,  but  the  position  of  the  acetyl  group  is  changed. 
When  3-acetyl-2  : 4-dimethylpyrrole  is  heated  in  a  sealed  tube  it  is 
transformed  quantitatively  into  the  isomeride  with  the  acetyl  group 
in  position  5. 

When  oximinoacetylacetone  is .  reduced  by  Knorr's  method  in  the 
presence  of  methyl  ethyl  ketone,  5-acetyl-2  :  3 :  4-trimethylpyrrole  is 
not  formed,  but  instead  diacetyldimethylpyrazine,  m.  p.  98°.  By 
reducing  methyl  ethyl  ketoxime  in  the  same  way  in  the  presence  of 
acetylacetone,  however,  5 -acetyl-2 :4 : 5-trimethylpyrrole,  m.  p. 
209 — 210°,  is  obtained,  and  since  this  substance  is  not  identical  with 
the  acetyltrimethylpyrrole  obtained  in  the  above  dry  distillation,  it  is 
probable  that  that  derivative  has  the  constitution  assigned  above. 
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When  3-acetyl-2  :  4 : 5-trimethylpyrrole  is  treated  with  hydrazine 
hydrate,  the  corresponding  ketazine  is  obtained,  m.  p.  above  280°. 

R.  V.  S. 

Detection  of  ^ Proline  as  a  Primary  Product  of  Protein 
Hydrolysis.  Emtl  Abderhalden  anci  Karl  Kautzsch  {Zeitach. 
physiol.  Chem.,  1912,  78,  96—114). — Emphasis  is  laid  on  the  difficulty 
of  isolating  and  purifying  proline,  particularly  on  the  unsatisfactory 
nature  of  the  solubility  in  alcohol  as  a  criterion  of  purity.  The  con- 
clusion is  drawn  that  at  present  there  is  no  satisfactory  method  of 
estimating  the  amount  of  pure  proline  contained  in  the  decomposition 
products  of  a  protein. 

The  fact  that  proline  is  a  primary  product  of  protein  hydrolysis  is 
definitely  proved  by  its  direct  isolation  as  hydantoin  from  the 
products  of  fermentative  hydrolysis  of  casein  or  gelatin  or  from  the 
contents  of  the  intestine.  05  Gram  of  the  recrystallised  proline 
hydantoin,  m.  p.  140°,  was  obtained  from  the  intestine  of  five  dogs. 

E.  F.  A. 

Esterification  of  the  Monoamino-acids  by  means  of  Ethyl 
Iodide.  Separation  of  Pyrrolidenecarboxylic  Acid  from 
Glutamic  Acid.  Emil  Abderhalden  and  Karl  Kautzsch  {Zeitsch. 
physiol.  Chem.,  1912,  78,  115 — 127).— The  silver  salt  of  pyrrolidone- 
carboxylic  acid  is  readily  esterified  by  ethyl  iodide,  whereas,  under  like 
conditions,  glutamic  acid,  aspartic  acid,  asparagine,  and  proline  remain 
unaltered.  It  is  thus  possible  to  separate  pyrrolidonecarboxylic  acid 
from  admixture  with  glutamic  or  other  amino-acids. 

Attempts  to  prove  by  this  method  the  presence  of  pyrrolidone- 
carboxylic acid  in  the  products  of  digestion  of  casein  led  to  the 
isolation  of  an  ester,  which  could  nob  be  identified,  but  which  formed 
glutamic  acid  hydrochloride  when  hydrolysed  with  hydrochloric 
acid. 

Ethyl  pyrrolidenecarboxylate  (Fischer  and  Boehner,  Abstr.,  1911,  i, 
484  ;  Abderhalden  and  Weil,  Abstr.,  1911,  i,  1049)  crystallises  in 
needles  or  platelets,  m.  p.  60 — 6 15°. 

Proline  forms  a  very  unstable  silver  salt,  which  soon  becomes  black, 
especially  when  warmed  with  water.  E.  F.  A. 

Glutamic  and  Pyrrolidonecarboxylic  Acids.  III.  Mercury 
Salts,  Pyrrolidonyl  Chloride,  and  Pyrrolidonylamide.  Emil 
Abderhalden  and  Karl  Kautzsch  {Zeitsch.  physiol.  Chem.,  1912,  78, 
333 — 343). — Glutamic  acid  gives  a  bulky,  white  precipitate  on  the 
addition  of  mercuric  acetate  solution.  Pyrrolidonecarboxylic  acid  gives 
no  such  precipitate,  and  it  is  hoped  to  separate  the  two  acids  in  this 
way. 

Mercuric  glutamate,    CH2<^^tt^ ^p.^^^Hg,    forms    a    heavy, 

sandy,  crystalline  powder;  heated  in  a  canillary,  it  has  decomp. 
208—209°. 

Mercuric  pyrrolidonecarboxylate,  4(C5HgOgN)2Hg.3HgO,  resembles 
gypsum,  and  has  decomp.  207 — 208°. 

Pyrrolidonyl  cJdoride^  prepared  by  the  interaction  of  thionvl  chloride 
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with  the  carboxylic  acid,  forms  colourless  crystals  ;  it  is  decomposed 
by  water,  giving  pyrrolidonecarboxylic  acid.  By  the  action  of  ammonia 
in  chloroform,  SZ-pyrrolidonylamide  is  obtained,  m.  p.  220 — 221°(corr.). 
This  is  also  formed  in  small  quantities  on  heating  the  ammonium  salt 
of  glutamic  acid.  E.wF.  A. 

Preparation  of  Phonopyrrolecarboxylic  Acid  from  Haemin. 
Hans  Fischer  and  Erich  Bartholomaus  (5er.,  1912,45,  1315 — 1316). 
— Phonopyrrolecarboxylic  acid,  which  can  be  obtained  from  haemato- 
porphyrin  by  reduction  (Piloty,  Abstr.,  1909,  i,  858  ;  1911,  i,  92),  is 
also  obtainable  in  good  yield  by  the  reduction  of  hsemin.  The  phono- 
pyrrolecarboxylic acid  is  separated  first  as  the  picrate  (decomp.  163°), 
from  which  the  free  substance  (colourless  needles,  m.  p.  125 — 126°) 
is  liberated  by  dilute  sulphuric  acid.  D.  F.  T. 

Complex  Chromium  Fluorides.  III.  N.  Costachescu  i^Ann, 
Sci.   Univ.  Jassy^    1912,   7,  87 — 100). —  Trifluorotripyridinechromium, 

Crp3     ,  is  obtained  by  heating  sixteen  grams  of  violet    hexaaquo- 

chromium  fluoride  with  200  grams  of  pyridine  on  the  water-bath  for 
two  hours.  After  collecting  the  green  precipitate  which  is  formed,  the 
filtrate  is  concentrated  until  slender,  violet  crystals  of  the  desired 
compouDd  begin  to  separate.  These  can  be  dried  in  an  atmosphere  of 
pyridine,  after  which  they  are  stable  in  the  air.  The  crystals  are 
readily  soluble  in  water,  giving  a  violet,  neutral,  non-conducting 
solution  which  does  not  contain  fluoridion.  On  prolonged  boiling  the 
aqueous  solution  becomes  blue  in  colour,  after  which  a  grey  product  is 
deposited  containing  two  molecules  of  pyridine ;  finally,  the  green, 
hydrated  chromium  fluoride  separates. 

Trifluorotripyridinechromium  hydrate,    Ov^^    LUgO,  is  prepared  by 

heating  25  grams  of  the  violet  compound,  [Cr(H20)g]F3,3H20,  with 
180  grams  of  pyridine  under  reflux  on  a  water-bath  until  the  solid 
has  almost  dissolved.  An  intense  blue  solution  is  obtained,  which, 
after  separation  from  the  green  solid  formed  and  further  concentration, 
deposits  dark  blue  crystals  of  the  required  hydrate.  A  further 
quantity  of  these  crystals  can  be  obtained  by  extracting  the  green 
solid  with  chloroform.  They  are  readily  soluble  in  water,  the  solution 
possessing  properties  similar  to  that  of  the  anhydrous  compound. 
When  the  solution  in  chloroform  is  evaporated  on  the  water-bath  at  a 
temperature   just    below    the    boiling    point    of    water,    trifluoi'oaquo- 

jHgO,  is  deposited  as  a  greyish-violet 


dipyridinechromium, 


Cr  HgO 


powder,  which  is  soluble  in  water  to  a  neutral  solution  possessing  a 
slight  conductivity. 

Difluorotetrapyridinechromium  nitrate)     C)r„^*    N^s»  ^^  obtained  by 

the  interaction  of  violet  chromium  fluoride,  potassium  nitrate,  and 
pyridine.  Prolonged  heating  on  the  water-bath  is  necessary,  until  the 
dark  violet  solution  first  formed  changes   tq  a  lighter  colour  ;  after 
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filtering  and  concentrating  the  solution,  the  nitrate  is  deposited  as 
violet  crystals,  which  are  soluble  in  water.  The  aqueous  solution 
possesses  a  conductivity  corresponding  with  that  of  a  binary  salt.  By 
double  decomposition  with  the  appropriate  potassium  or  sodium  salts, 
the   following   compounds    were    obtained :    The   thioot/anate,    YSCN, 

where  Y=  Crp^^  ,  as  violet  needles;  the  iodide,  YI,  as  a  roey- 
violet,  crystalline  powder  ;  the /erricyanide,  YgFeCgNg,  in  large,  garnet- 
red  crystals;  the  nitroprusaide,  YNa  Fe^p^^x  ,  4H2O,  as  strawberry- 
red  lamellae ;  and  the  platinichloo'ide,  YjPDClgjGHgO,  as  brick -red, 
slender  needles  or  leaflets. 

Ammines  corresponding  with  the  above  pyridine  compounds  could 
not  be  obtained.  T.  S.  P. 


Complex  Iron  Salts.  N.  CosTAcnESca  and  G.  Spacu  (Ann.  Sci. 
Univ.  Jassy,  1912,  7,  132 — 138). — The  authors  have  succeeded  in 
isolating  the  compound  formed  between  ferrous  chloride  and  pyridine 
in  a  pure  condition  (compare  Reitzenstein,  Abstr.,  1900,  i,  162 ; 
Pfeiffer,  Abstr.,  1902,  i,  175)  by  the  interaction  of  ferrous  chloride 
and  excess  of  pyridine  at  -  15°  in  an  atmosphere  of  carbon  dioxide. 
The  reaction  takes  three  to  four  days  for  completion,  at  the  end  of 
which  time  canary-yellow  crystals  of  tetrapyridineferrous  chloride, 
[FePy4]Cl2,  are  obtained.  They  change  on  exposure  to  the  air,  and  on 
solution  in  water  a  greenish  precipitate  is  produced,  which  changes  to 
a  red  colour.  With  a  concentrated  solution  of  ammonium  thiocyanate, 
the  yellow  tetrapyridineferrous  thiocyanate  is  produced  (compare 
Grossmann,  Abstr.,  1906,  i,  7).  The  solution  in  1*19  hydrochloric 
acid,  when  saturated  with  hydrogen  chloride  at  -  18°,  gives  crystals  of 
the  compound  FeCl3,PyH01  (compare  Christensen,  Abstr.,  1906,  i, 
875). 

When  exposed  in  a  desiccator  for  two  or  three  months  to  the  action 
of  concentrated  sulphuric  acid,  tetrapyridineferrous  chloride  gives 
slender,  acicular  crystals  of  a  compound,  FePyOCIg,  to  which  it  is 
difficult  to  assign  a  constitution,  and  which  dissolves  in  water  without 
decomposition,  giving  a  strongly  acid,  red  solution. 

The  compound,  [FcgSPyHClJClg,  is  formed  by  dissolving  the  tetra- 
pyridine  chloride  in  a  small  quantity  of  1*19  hydrochloric  acid  and 
keeping  the  filtered  solution  in  a  desiccator  over  concentrated  sulphuric 
acid.  If  forms  monoclinic,  yellow  crystals,  having  m.  p.  125 — 128°. 
The  aqueous  solution  possesses  a  considerable  conductivity.  If  the 
tetrapyridine  chloride  is  dissolved  in  hydrobromic  acid  (D  1*38)  and 
the  solution  allowed  to  evaporate  spontaneously  in  the  air,  reddish, 
garnet-coloured,  monoclinic  crystals,  showing  violet  in  reflected  light, 

of    the  compound,      FejSPyHBr  L.  2  ^    are    obtained.      When    these 

crystals  are  again  dissolved  in  hydrobromic  acid  and  the  solution 
allowed  to  evaporate  very  slowly,  large,  reddish,  garnet-coloured 
crystals  of  the  compound,  [FcgSPyHBrjBrg,  are  obtained.  The 
corresponding  iodides  could  not  be  prepared.  T.  S.  P. 
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Relation    Between   the   Colour    and    Constitution  the 

Pyridine  Dyes  from  Secondary  Aromatic  Amines.  Walter 
KoNiG  and  G.  A.  Becker  (/.  pr.  Ghem.,  1912,  85,  [ii],  353—385. 
Compare  this  vol.,  i,  306). — In  view  of  the  many  analogies  existing 
between  the  dyes  of  the  triphenylmethane  and  pyridine -series,  a 
systematic  examination  of  the  latter  is  being  undertaken.  The 
present  communication  deals  with  the  dyes  from  aromatic  secondary 
amines  of  the  methylaniline  type,  and  cyclic  secondary  amines,  such 
as  dihydroindole  and  tetrahydroquinoline. 

The  absorption  spectra  of  the  dyes  in  alcoholic  solution  are  recorded, 
and  the  colours,  obtained  by  dyeing  cotton  mordanted  with  tannin, 
have  been  determined  by  means  of  Kallab's  colour-analyser  (Zeitsch. 
angew.  Chem.,  1908,  21,  1637). 

Dyes  derived  from  amines  of  the  methylaniline  type  are  yellow  or 
orange  in  colour,  and  show  general  absorption,  whilst  those  derived 
from  cyclic  secondary  amines  are  reddish-orange  to  violet  in  colour, 
and  give  well-marked  absorption  bands.  In  the  case  of  dyes  obtained 
from  cyclic  amines  containing  a  five-membered  ring,  it  is  found  that 
gradual  diminution  of  the  thickness  of  the  solution  causes  the  central 
absorption  band  to  become  divided,  but  this  is  not  the  case  with  those 
derived  from  amines  containing  a  six-membered  ring.  In  view  of  the 
ease  with  which  the  dyes  may  be  prepared,  it  is  suggested  that  these 
differences  might  be  utilised  to  determine  whether  an  amine  contains 
a  five  or  six-membered  ring. 

The  influence  of  substitution  on  the  colour  of  the  dyes  is  discussed 
and  interpreted  from  the  point  of  view  of  Kaufmann's  theory  of  the 
divisibility  of  the  valency  bond. 

The  majority  of  the  dyes  mentioned  below  were  prepared  by  the 
addition  of  the  amine  (2  mols.)  in  alcoholic  solution  to  a  freshly  pre- 
pared mixture  of  pyridine  (1  mol.)  and  cyanogen  bromide  (1  mol.)  in 
ether.  In  a  few  instances  the  preparation  was  effected  by  heating 
the  amine  with  2  : 4-dinitrophenylpyridinium  chloride  in  alcohol 
solution.  Many  of  the  dyes  crystallise  with  water  or  alcohol,  which  is 
often  very  firmly  retained. 

The  dye  from  i7-methyl-o-toluidine,  C2iH25]S'2Br,H20,  forms  a  light 
yellow  powder,  m.  p.  218° ;  that  from  N-methyl-m-toluidine, 

C,,H,,N,Br,EtOH. 
red  needles,  m.  p.  83°;  the  corresponding  para-isomeri<ie  also  crystal- 
lises with  alcohol  in  red  needles,  m.  p.  140°.     The  dye  from  N-methyl- 
m-xylidine,  C23H29N2Br,H20,  is  a  dark  yellow  powder,  m.  p.  125°. 

^' Methyl-o-anisidine,  prepared  from  o-anisidine  and  methyl  sulphate 
in  nitrobenzene  solution,  and  purified  by  means  of  the  nitroso- 
derivative,  has  m.  p.  335°,  and  yields  a  dye  which  could  not  be 
obtained  in  a  pure  condition. 

N-Methyl-p-anisidine,  prepared  from  jo-anisidine  and  methyl  sul- 
phate in  ethereal  solution  (compare  Frohlich  and  Wedekind,  Abstr., 
1907,  i,  410),  has  b.  p.  130°/15  mm.,  m.  p.  33°,  forms  a  zincichloride, 
crystallising  in  lustrous  leaflets,  m.  p.  91°,  and  yields  a  dye^ 
^2i-'^25^2-^2^^'  which  crystallises  in  lustrous,  brown  leaflets,  m.  p.  45°. 

The  dye  from  N-methyl-p-phenetidine,  C23H2902N2Br,  forms  vvooly 
masses    of    soft,  red  needles,  m.  p.   137°;  that  from    N-ethylaniline, 
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OjiHgjNjjBr.HgO,  red  needle?,  m.  p.  91°;  that  from  N-ethyl-;?- 
toluidine,  CggH^j^N^Br,  red,  microscopic  leaflets,  m.  p.  112°;  that  from 
N-ethyl-a-naphtiiylamine  (b.  p.  168°/14  mm.),  CggHg^NgBr,  a  green 
powder,  m.  p.  98°;  that  from  N-ethyl-^-naphthylamine,  dark  red 
leaflets,  m.  p.  64°. 

Propylaniline  forms  a  wi^roso-derivative,  m.  p.  76°  (compare  Wacker, 
Abstr.,  1888,  466),  and  a  dye,  CggHggNaBr,  which  crystallises  in  dark 
red  needles,  m.  p.  110°.  The  dyes  from  isopropylaniline,  isobutyl- 
aniline,  and  isoamylaniline  could  not  be  obtained  in  a  pure  condition. 
Allylaniline  yields  a  dye,  CggHggNgBrjHgO,  crystallising  in  deep  red 
leaflets,  m.  p.  56°. 

'N-AUyl-p-a7ii8idine,  prepared  from  />-anisidine  and  allyl  bromide  and 
purified  by  means  of  the  nitrosoamine,  has  b.  p.  260°,  and  yields  a 
dye,  CjsHjgOgNgBr,  crystallising  in  small,  flexible,  red  leaflets, 
m.  p.  98°. 

The  dySj  CgiHgiNjCl,  obtained  from  dihydroindole  and  2  : 4-dinitro- 
phenylpyridinium  chloride,  forms  a  red  powder,  m.  p.  195°. 

2-Methyldihydroindole  yields  with  cyanogen  bromide  a  dye, 

crystallising  in  violet  leaflets,  m.  p.  154°;  with  2  : 4-dinitrophenyl- 
pyridinium  chloride,  the  dye,  C^^H^^'N  ^C\,  m.  p.  125°. 

2  :  b-Dimethyldihydroindole,  prepared  by  reduction  of  2  : 5-dimethyl- 
indole,  is  a  yellow  oil,  b.  p.  235 — 237°  ;  it  forms  a  plaiinichloride 
(decomp.  208°)  and  a  bluish-red,  crystalline  dye,  CggHggNgBr,  m.  p. 
145°. 

2  :  Q-Dimeth^lindole,  obtained  by  condensing  w-tolylhydrazine  with 
acetone  and  fusing  the  resulting  hydrazone  with  zinc  chloride,  crystal- 
lises in  lustrous,  silvery  leaflets,  m.  p.  52°,  b.  p.  153°/11  mm.,  273** 
under  ordinary  pressure,  and  is  possibly  identical  with  one  of  the 
dimethylindoles,  described  by  Dennstedt  (Abstr.,  1889,  401);  on 
reduction  with  zinc  and  hydrochloric  acid  it  yields  2  :  Q-dimethyl- 
dihydroindole,  as  a  yellow  oil,  b.  p.  237—239°,  which  forms  a  red 
crystalline  dye,  CggHgoNgBr,  m.  p.  105°,  with  previous  sintering 
at  95°. 

The  dye  from  3-methyldihydroindole,  C23H25N2Br,H20,  forms  reddish- 
violet,  microscopic  crystals,  m.  p.  230° ;  that  from  2 : 3-dimethyl- 
dihydroindole,  C25H29N2Br,  a  fiery-red,  crystalline  powder,  m.  p. 
188°. 

2-Methyl-3-ethyldihydroindole,  prepared  by  reducing  the  correspond- 
ing indole  with  zinc  and  hydrochloric  acid  and  purified  by  means 
of  the  nitrosoamine,  is  a  yellow  oil,  b.  p.  251 — 252°,  and  yields  a  dye, 
which  forms  glistening,  green  crystals,  m.  p.  115°. 

The  dye,  CggHagNgBr,  from  carbazoline  forms  dark  red  crystals, 
m.  p.  175°.  a-Mcthyldihydro-)8-naphthindole  yields  a  dye,  m.  p.  194° 
(not  sharp),  which  was  not  obtained  in  a  pure  condition. 

The  dye  from  tetrahydroquinoline,  CggHg^NgBrjUgO,  crystallises  in 
light  red  leaflets,  m.  p.  195°;  that  from  6-methyltetrahydroquinoline, 
^25^29^2^'''  in  vivid  red  leaflets,  m.  p.  206°. 

7-Methylquinoline  is  reduced  by  zinc  and  hydrochloric  acid  to  7-methyl- 
tetrahydroquinoline,  a  pale  yellow  oil,  b.  p.  143°/18  mm.,  which  yields  a 
dye,   C25H29N2Br,  crystallising  in  red  leaflets,  m.  p,  205°.     The  dye 
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from  8-methyltetrahydroquinoline  forms  a  green,  crystalline  powder, 
sintering  at  75°;  that  from  6-metho:j<ytetrahydroquinoline, 

violet  leaflets,  m.  p.  213°;  that  from  2-inethyltetrahydroquinoline, 
CggHggNgBr,  vivid  red  crystals,  m.  p.  135°;  from  2  : 6-dimethyltetra- 
hydroquinoline,  C27H33N2Br,H20,  red  needles,  m.  p.  126°. 

The  dye  from  tetrahydro-a-naphthaquinoline,  m.  p.  151°,  is  green  in 
colour,  and  could  not  be  obtained  pure.  The  dye  from  tetrahydro-j8- 
naphthaquinoline,  Cg^Hg^NgBr,  crystallises  in  red  leaflets,  m.  p.  223°; 
that  from  a-methylphenmorpholine  (2-methyl-2  :  3-dihydro-l  :  4-benzox- 
azine)  [Stoermer,  Abstr.,  1897,  i,  473]  in  bluish-red  crystals,  m.  p.  205°. 

o-Nitro-^-tolyloxyacetone,  CjqHj^O^N,  prepared  by  condensing  chloro- 
acetone  with  o-nitro-/>-cresol,  crystallises  in  colourless  prisms,  m.  p. 
75°.  It  is  reduced  by  zinc  and  hydrochloric  acid  to  a-m-dimethyl- 
phenmorpholine  (2  :  7 -dimethyl-2  :  3-dihydro-l  :  i-henzoxazine), 

which  has  b.  p.  145°/ 11  mm.,  16 2°/ 21  mm.,  and  is  accompanied  by 
p-chl(y)'o-a-m.-dimethylphenmorphoUne  {6-chloro-2  : 1 -dimethyl-2  :  3-dihydro- 
1  : 4:benzoxazine).  The  last-mentioned  compound  crystallises  in  white 
leaflets,  m.  p.  135°,  and  yields  a  dye,  CggHggOgNgClgBr,  crystallising  in 
red  prisms,  m.  p.  241°. 

The  dycy  CggHggOgNgBr,  from  a-m-dimethylphenmorpholine  forms 
dark  red  crystals,  m.  p.  195°. 

Tetrahydroquinoxaline  yields  a  dye,  CgiHggN^CljHgO,  which  sinters 
at  135°.  E.  B. 

Betaines  of  Nipecotinic  Acid  and  of  Pipecolic  Acid. 
KiYOHiSA  YosHiMURA  (Zeitsch.  physiol.  Ghem.j  1912,  78,  156 — 158). — 
The  dimethylbetaine  of  nipp.cotinic  acid,  CgHj^OgN,  consists  of  hygro- 
scopic prisms,  which  have  a  sweet  taste  and  react  neutral  to  aqueous 
solution.  The  aurichloride,  CgHj502N,HAuCl4,  forms  golden-yellow 
prisms  or  columns,  m.  p.  240 — 244°  (decomp.).  The  hydrochlcyride 
crystallises  in  colourless  prisms,  m.  p.  285 — 287°  with  frothing.  The 
jncrate  consists  of  large  prisms  or  columns,  m.  p.  175 — 176° 
(decomp.  240°). 

The  dimethylbetaine  of  pipecolic  acid  is  a  neutral,  hygroscopic  syrup, 
which  does  not  taste  sweet.  The  aurichloride,  CgHjgOgNjHAuCl^, 
forms  lustrous,  golden-yellow,  four-sided  plates,  m.  p.  238 — 240° 
(decomp.).  The  hydrochloride  forms  prismatic  crystals,  m.  p.  224 — 225°. 
The  picrate  crystallises  in  tiny  platelets,  m.  p.  181 — 182°  (  decomp. 
235°).  E.  F.  A. 

Cyclic  Imines.  V.  Dihydro-;o-indole  and  ;9-Indole.  Julius 
VON  BiiAUN  [with  W.  Gawrilow]  (Ber.,  1912,  45,  1274— 1288).— The 
failure  of  Kipping  (Trans.,  1888,  21)  and  of  Manoukian  (Abstr., 
1901,  i,  528)  to  bridge  over  two  carbon  atoms  other  than  in  the 
ortho-position  in  the  benzene  ring  has  given  rise  to  the  view  that  one 
aromatic  nucleus  will  only  unite  with  a  second  in  that  position.  The 
opinion  of  the  author  that  the  nature  of  the  open  chain  which  is  to  be 
linked  up  with  the  benzene  nucleus  is  of  supreme  importance,  and  his 
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experience  of  the  easy  formation  of  a  nitrogen  seven-membered  ring  in 
homohydrocarbostyril  (Abstr.,    1907,   i,  524),  and  of   the  great  ease 
with  which  open  chain  bases  which  contain'chlorine  form  cyclic  imines, 
have  led  him  to  try  to  build  up  a  ring  of   the  annexed   type,  with 
the  result  that  he  has  succeeded  in  preparing  dihydro- 
jp-indole.       For   this   purpose    pure   ^-chloro-i-amino- 
phenyletJiane^  CHgCl'CHg'CgH^'NHg,  was  obtained  by 
reducing  Barger's  nitro-derivative  (Trans.,   1909,  96, 
2193)  by  means  of  stannous  chloride,  as  a  yellowish- 
brown  oil  with  camphor-like  odour.    The  hydrochloride ^ 
CgHj^NClg,  is  almost  identical  in  form  with  the  hydrochloride  of  the 
^-chloro-2-aminophenylet1haiie,    obtained    by    hydrolysing     ^  chloro-o- 
benzylaminophenylethane  (Abstr.,   1911,  i,  747);  they  both  melt  at 
205°,  but  mixed  together,  at  150 — 160°.     The  platinichlorides  show  a 
difference,   that  from   the   para-base  crystallising  from  hot  water  in 
red  needles,  m.  p.  192°,  whilst  the  other  decomposes  in  hot  water  and 
melts  at   195°,   a  mixture   melting  below  190°;    similarly  with  the 
6«j?i2;o^Z  derivatives ;  the  para-compound  melts  at  128°,  the  ortho-  at 
120°,  and  a  mixture  at  103 — 105°.    The /?a?'a-base  is  also  characterised 
by  B.  pier  ate,  CgHjQNCl,CgHgN307,  m.  p.  155°,  which  is  very  sparingly 
soluble  in  cold  alcohol.     That  the  substances  do  really  belong  to  the 
para-series  is  further  evidenced  by  the  formation  of  hordenine  from 
the  nitro-derivative  (Barger,  loc.  cit),  and  by  the  conversion  of   the 
base    into    p-fi-chloroethylphenol,    OlI'CgH^'CHg'CHgCl,    which,    like 
;?■  hydroxy  chloroacetophenone,    and    unlike     o-chloropropylphenol     or 
o-hydroxychloroacetophenone,  is  only  slightly  volatile    in    steam,   but 
may  be  distilled  without  loss  of  hydrogen  chloride,  b.  p.  158 — 163°/ 
10  mm.,  and  is  readily  transformed  into  tyrosol.     Unlike  o-^-bromo- 
ethylphenol,     which    readily    undergoes    ring    formation    to    hydro- 
coumarone  in  cold  alkali  (Stormer  and  Kahlert,  Abstr.,  1901,  i,  536), 
the  ^-^-chloroethylphenol  is  only  altered  on  heating,   and  yields  an 
impure  product,  which  is  not  volatile  in  steam ;  similarly,  /?-y-chloro- 
propyl phenol  (to  be  described  later)  does  not  give  a  chroman  in  the 
way  that  the  ortho-compound   does   (compare  Braun  and  Steindorff, 
Abstr.,  1905,  i,  294). 

The  failure  to  produce  a  para-ring  containing  oxygen  is  remarkable 
in   view    of    the    fact    that   the    ^-chloro-jo-aminophenylethane    when 
diluted  with  ether  spontaneously  changes  into  the  desired  dihydro-/^- 
indole,  but  even  here  the  influence  of  alkali  is  to  prevent  ring  forma- 
tion.     The  dihydro-'p-indole   (annexed  formula)    is    a 

;- CHj  colourless  liquid,  which  soon  darkens  when  exposed  to 

;^\      \  air,  boils  at    228 — 230°,  and  is  very  similar  to  the 

i        I  /C^2    ordinary  ortho-compound,  the  physical  constants  being 

\^       /  almost  identical  ;  and  the  various  derivatives  are  so 

NH  much  alike  that  only  depressions  of  the  melting  points 

of  the  mixed  substances  indicate  any  difference.     The 

hydrochloride^  CgHj^NHjHCl,  melts  at  217°,  that  of  the  ortho-base  at 

219°;  the  y^Wovf  platinichlorides,  m.  p.  211°;  picrates,  o-,  m.  p.   174°, 

p-y  m.  p.   177°;   methiodides,  o-,  m.  p.    192°    /?-,  189°;  the  p-beiizoyl 

derivative,   m.   p.   118°;    and  also  the    pbenzenesulphonyl  compound, 

CgHgN'SOgPh,  m,  p.   130°,  insoluble  in  alkali,  have  been    prepared. 
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The  benzoyl  derivative  yields  with  phosphorus  pentachloride  a  chloro- 
benzoylaminophenylethane,  m.  p.  128°,  which  depresses  the  melting 
point  of  o-chloro-  but  not  that  of  the  para-isomeride.  The  dihydro- 
jt?-indole  ring  is  very  stable,  resisting  the  action  of  concentrated 
hydrochloric  acid  in  sealed  tubes  at  180°.  When  distilled  with  silver 
sulphate,  it  furnishes  an  indole  which  is  so  nearly  like  ordinary  indole 
that  it  cannot  be  said  with  certainty  that  it  is  the  para-compound  ; 
only  a  mixture  of  the  picrates  shows  a  depressed  melting  point, 
170—174°  instead  of  175°.  J.  C.W. 

New  Method  of  Preparation  of  Substituted  Indoles. 
Walter  Madelung  {Ber.,  1912,  45,  1128— 1134).— A.  simple  and 
apparently  general  method  of  preparing  2-substituted  indoles  consists 
in  heating  about  equal  quantities  of  an  acyl-o-toluidide  and  sodium 
alkyloxide  for  a  few  minutes  at  360 — 380°  in  a  current  of  hydrogen, 
and  decomposing  the  product  (sodium  derivative  V)  with  water.  The 
yield  is  better  the  greater  is  the  molecular  weight  of  the  sodium 
alkyloxide;  thus  aceto-o-toluidide  and  sodium  ebhoxide  yield  60%  of 
2-methylindole,  and  benzo-o-toluidide  and  sodium  ethoxide  yield  60% 
of  2-phenylindole.  Indole  itself  cannot  be  thus  prepared  from  form-o- 
toluidide. 

2 : 2'-Z>^-m%Z,    C6H4<^][^>C-C<^]^>C6H4,    m.    p.    about   300° 

(decomp.),  is  obtained  in  15 — 20%  yield  by  heating  oxalo-o-toluidide 
and  sodium  amyloxide  (rather  more  than  4  mols.),  containing  a  little 
amyl  alcohol,  at  360 — 380°  in  a  current  of  hydrogen  for  about  five 
minutes,  distilling  off  the  amyl  alcohol,  and  decomposing  the  residue 
with  water.     It  forms  yellow  crystals,  yields  a  picrate^ 

decomp.  178°,  brown  needles  with  a  violet  shimmer,  develops  a  bluish- 
black  coloration  in  the  pine  shaving  reaction  and  an  orange  colora- 
tion with  concentrated  sulphuric  acid,  and  gives  a  red  coloration 
with  glacial  acetic  acid  and  hydrogen  peroxide.  C.  S. 

Disruption  of  the  Scatole  Ring  by  means  of  Phosphorus 
Pentachloride.  Julius  von  Braun  and  G.  Kirschbaum  {Ber.,  1912, 
45,  1263 — 1266). — In  order  to  prepare  alcohols  and  aldehydes  with 
branched  polymethylene  chains  and  to  compare  them  with  those  in 
which  the  side-chain  is  not  substituted  (compare  Abstr.,  1912,  i, 
265),  the  applications  of  the  Grignard  reaction  mentioned  previously 
(this  vol.,  i,  433)  may  be  used.  These  give  rise  to  fatty  aromatic 
compounds  which  are  methylated  in  the  4  or  5  position  with  regard 
to  the  benzene  nucleus,  but  not  such  as  contain  the  methyl  group 
nearer  the  ring.  The  present  paper  describes  a  method  for  the 
production  of  a-methyl  derivatives. 

Following  the  process  for  the  transformation  of  quinoline  into 
y-phenylpropyl  chloride  (Abstr.,  1910,  i,  843),  3-methylindole  has 
been  reduced  (compare  Wenzing,  Abstr.,  1887,  957),  the  3-methyl- 
dihydroindole  converted  into  the  benzoyl  compound, 

well  defined    substance  which  crystallises  from  hot  alcohol,  m.  p. 


I 


i.    500  ABSTRACTS   OF   CHEMICAL    PAPERS. 

102°,  and  undergoes  disruption  when  heated   with  phosphorus  penta- 
chloride  at  115 — 120°.     The  o-Pchloro\mpro)jylbenzaniluley 

C0Ph-NH-C^H,-CHMe-CH201, 
thus   ohtained  is  almost  insoluble    in    light  petroleum,  but  dissolves 
freely  in  acetone,  and  crystallises  from  a  mixture  of  these  solvents  in 
long,  radiating  needles,  m.  p.  133°.  J.  C.  W. 

Tryptophol  (/:?-lDdolylethyl  Alcohol),  a  New  Product  of  the 
Fermentation  of  Amino-acids  by  Yeast.  Felix  Ehrlich  (lier.^ 
1912,  45,  883 — 889). — Tryptophan  (^-indole  a-aminopropionic  acid)  is 
fermented  by  living  yeast  in  a  similar  manner  to  other  amino-acids 
(Abstr.,  1907,  ii,  383;  1911,  i,  127)  with  production  of  carbon 
dioxide,  ammonia,  and  an  alcohol,  ^-indolylethyl  alcohol^ 

CgHgN-CHg-CHgOH, 
to  which  the  name  tryptophol  is  given. 

The  reaction  is  carried  out  either  by  growing  yeast  in  a  sterile 
solution  of  tryptophan  containing  sugar  and  nutrient  salts,  or  by 
fermenting  the  solution  directly  with  pressed  yeast  in  presence  of  10% 
sugar.  The  fermented  solution  is  filtered  through  porcelain  and 
evaporated  in  a  vacuum  at  40 — 50°  to  a  syrup,  which  is  extracted 
with  alcohol,  the  extract  evaporated,  and  the  resulting  syrup  dissolved 
in  water  and  warmed  with  sodium  hydroxide.  The  oil  which  separates 
is  then  dissolved  out  with  ether,  and  the  ethereal  solution  on 
evaporation  deposits  an  oil  which  soon  becomes  crystalline.  After 
purification  the  substance  separates  in  colourless,  monosymmetric 
tablets  melting  at  59°,  and  subliming  unchanged  above  this  tempera- 
ture. Tryptophol  gives  the  characteristic  reactions  of  an  indole 
derivative.  It  differs  from  tryptophan  in  its  reaction  to  bromine,  a 
white  turbidity  being  produced  which  on  further  treatment  yields  a 
white  or  grey,  flocculent  precipitate. 

A  delicate  test  for  tryptophol  consists  in  adding  to  the  solution  a 
crystal  of  dimethylaminobenzaldehyde  and  sufficient  alcohol  to  dissolve 
it,  and  then  one  drop  of  25%  hydrochloric  acid,  when  a  violet-red 
coloration  is  produced,  slowly  in  the  cold,  rapidly  on  warming,  which 
is  extracted  when  shaken  with  amyl  alcohol,  the  alcoholic  solution 
giving  an  absorption  spectrum.  One  part  in  10,000  may  be  detected 
in  this  way. 

Tryptophol  gives  a  benzoate,  Ci^HjQN*0(COPh),  pale  yellow  prisms, 
melting  at  76°,  and  a  picrate,  brick-red  needles,  melting  at  96°. 

Tryptophol  is  also  produced  by  the  fermentation  of  tryptophan  by 
means  of  IVillia  anomala.  W.  J.  Y. 


Preparation  of  Isatin-naphthalides,  their  Homologues  and 
Substitution   Products.      Farbwerke   vorm.    Meister,   Lucius   &> 

Bruning  (D.R.-P.  242614).— Isatin  methyl  ether,  CgH4<^^>C-0Me 

(or  other  oxygen  isatin  ethers),  combines  readily  with  a-  or  y8-naphthyl- 
amines    to    furnish    compounds    of    the     following    general    formula : 

Cj.H^'^^pr^'CIN'CjQHy  (the  isatin  nucleus  substituted  or  otherwise). 
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a-l8atin-a"7iaphthalide,  orange-yellow  crystals,  m.  p.  246°,  is  prepared 
at  the  ordinary  temperature  in  benzene  solution  ;  the  isomeric  /S-naph- 
thalide  forms  scarlet-red  crystals,  and  has  m.  p.  208°. 

a-Dibromoisatin-a-naphthalide^  brownish-violet  crystals,  m.  p,  223°, 
and  the  corresponding  fj-naphthalide,  dark  blue  crystals,  m.  p.  226°,  are 
also  described.  F.  M.  G.  M.  ' 

Stereoisomerism  with  Compounds  Containing  Asymmetric 
Nitrogen  and  Active  Asymmetric  Carbon.  II.  Edgar  Wede- 
KiND  and  F.  Key  {Ber.,  1912,  45,  1298—1315.  Compare  Abstr., 
1909,  i,  514;  also  E.  and  0.  Wedekind,  Abstr.,  1908,  i,  258). 
— An    extension    of    the    investigation    of    compounds   of     the    type 

C6H4<^2'CH£v,-^^j  ^  namely,  iodides  of  ^menthyl 


esters  of  2-alkyltetrahydrowoquinoliniumacetic  acids.  Several  of  these 
have  now  been  resolved  into  pairs  of  stereoisomerides,  one  stereoiso- 
meride  being  frequently  much  less  stable  than  the  other.  The  authors 
believe  that  the  stable  isomerides  are  those  containing  the  Issvo-configura- 
tion  of  the  nitrogen  atom.  No  definite  case  of  such  isomerism 
could  be  detected  with  compounds  in  which  the  tetrahydroisoquinoline 
is  replaced  by  two  different  alkyl  radicles. 

2-Methyltetrahydrozsoquinoline  (isokairoline)  reacts  vigorously  with 
Z-menthyliodoacetate,  forming  the  l-men^A^/^  ester  of  2-methyltetrahydro\9o- 
quinoliniumacetic  acid  iodide,  a  colourless,  crystalline  powder,  [a\^  -  32° 
(approx.)  in  chloroform,  decomp.  130 — 131°;  it  could  not  be  resolved 
by  fractional  crystallisation.  Treatment  of  the  alcoholic  solution  with 
silver  oxide  produces  menthol  and  an  inactive  betaine,  colourless 
crystals,  decomp.  137 — 138°. 

isoPropylisoquinolinium  iodide  (yellow  needles,  decomp.  167 — 169°)  is 
reduced  by  tin  and  hydrochloric  acid  to  '2-isopropyltetrah7/droisoquino- 
line,  b.  p.  256 — 258°/735  mm.,  which  with  ^-menthyl  iodoacetate 
produces  the  l-menthyl  ester  of  2-iiiopropyltetrahydroisoquiuolinium- 
acetic  acid  iodide ;  this  can  be  separated  by  crystallisation  into  a  less 
soluble  form  {[a]^  —  12*54°  in  alcohol,  decomp.  146 — 148°)  and  a  more 
soluble  form  ([a]o-40T2°  in  alcohol,  decomp.  161—163°).  The  first 
form  on  evaporation  of  its  alcoholic  solution  undergoes  rearrange- 
ment, giving  the  latter  isomeride. 

2-AUyltetrahydroisoquinoline  (b.  p.  255 — 256°)  was  converted  into 
the  \-menthyl  ester  of  2-allyltetrahydroisoquinoliniumacetic  acid  iodide^ 
a  solid  (decomp.  138 — 140°),  which  crystallises  only  with  difficulty. 

n-Butylisoquinolinium  iodide  forms  yellow  needles,  decomp. 
109 — 110°;  by  reduction  it  gives  2-n-hutyltetrahydroi%oquinoline^  an 
almost  colourless  oil,  b.  p.  272 — 273°.  This  can  be  converted  into  the 
l-menthyl  ester  of  2-ii-butyltetrahydroisoquinoliniu7nacetic  acid  iodide^ 
which  on  recrystallifcation  gives  pearly  scales,  [aju  (in  alcohol)  —  29 '2°, 
decomp.  155 — 156°,  whilst  the  mother  liquor  yields  an  isomeride, 
[a]D  -181°,  decomp.  140—141°.  The  latter  isomeride  in  acetone 
solution  is  largely  converted  into  the  former.  Treatment  of  an  alcoholic 
solution  of  the  more  stable  isomeride  with  silver  oxide  causes  complete 
racemisation  at  the^  nitrogen  atom. 
-^    VOL.  cii.  i.  mm 
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2-woButyltetrahydroMoquinoline  is  difficult  to  prepare,  and  the 
product  with  /-menthyl  iodoacetate  is  a  vitreous  mass. 

iRoAin^lisoquinolinium  iodide,  yellow  needles,  decomp.  118°,  is 
reducible  to  2-\8oami/lteirahi/droi8oquinoline  (a  pale  yellow  liquid, 
b,  p.  276 — 280°).  The  \-menthyl  ester  of  %\mamylteirahydro\m- 
quinoliniuinacetic  acid  iodide  can  be  separated  by  recrystallisation  into 
two  fractions,  one  having  [a]i,  +  6'4°  in  alcohol,  decomp.  164 — 165°, 
the  other  [a]i,  -  26*1°,  decomp.  156 — 158°  (two  other  fractions  decom- 
posing at  184 — 185°  and  152 — 154°  respectively  are  ascribed  to 
impurity  in  the  i«oamyl  iodide  originally  taken).  The  ri-rotatory 
specimen  on  keeping  in  alcoholic  solution  sujffers  rearrangement  to  the 
stereoisomeride.  When  the  latter  is  treated  in  methyl-alcoholic 
solution  with  silver  oxide,  the  resultant  solution  shows  for  a  time  a 
rapidly  decreasing  laevo-rotation,  indicating  auto-racemisation  of  the 
resultant  betahie. 

n-Octylisoquinolinium  iodide  (yellow  needles,  decomp.  83 — 85°)  is 
reducible  to  2-n-octyUetrahydroisoquinoline,  b.  p.  205 — 210°/25  mm. ; 
the  \-menthyl  ester  of  2-n-octyltetrahydro\8oquinoliniumacetic  acid  iodide 
forms  leaflets,  decomp.  169 — 170°.  Fractional  recrystallisation  gives 
products  having  the  same  temperature  of  decomposition,  but  with 
optical  activity  in  alcoholic  solution,  varying  from  [ajo  -  21*16°  to 
-14-96° 

Benzylmethylethylamine  (b.  p.  194 — 196°)  and  benzylmethyl- 
?t,-propylamine  (b.  p.  215 — 217°)  give  no  crystalline  product  with 
^-menthyl  iodoacetate. 

Benzylethyl-n-p'opylamine  (b.  p.  222 — 225°)  gives  the  \-menthyl  ester 
of  benzylethyl-n-propylammoniumacetic  acid  iodide.  Recrystallisation 
from  various  solvents  only  produced  indefinite  fractions  with  decom- 
position temperatures  varying  between  105°  and  122°,  and  [a]u  varying 
between  -  28°  and  -45°. 

Benzylethyl-n-hutylamine  (b.  p.  238 — 240°)  gives  the  \-menthyl  ester  of 
henzylethyl-n-hutylannnoniumacetic  acid  iodide,  an  apparently  single 
substance,  decomp.  131°. 

Benzylethylisopropylamine  (b.  p.  212 — 215°)  and  henzylethyli&obutyl- 
amine  (b.  p.  232 — 234°)  when  treated  with  ^menthyl  iodoacetate  both 
give  deposits  of  benzylethylamine  hydriodide  (decomp.  126°). 

D.  F.  T. 

Quinoline  Dyes.  II.  Constitution,  Synthesis,  and  Degrada- 
tion of  Cyanines.  Adolf  Kaufmann  and  Ernst  Vonderwahl 
(Ber.,  1912,  46,  1404—1419.  Compare  Abstr.,  1911,  i,  328).— It 
has  long  been  known  that  the  cyanines  and  zsocyanines  are 
diquinolylmethane  derivatives,  and  that  the  methane  carbon  atom 
is  attached  to  one  of  the  quinoline  nuclei  in  position  4  in  the 
cyanines  and  in  position  2  in  the  zsocyanines.  The  attachment  of 
the  methane  carbon  atom  to  the  other  quinoline  nucleus  has  hitherto 
been  undecided.  However,  since  1  : 2-dimethylquinolinium  iodide 
reacts  in  the  presence  of  alkali,  not  only  with  itself,  but  with  the 
alkyliodide  of  any  2- substituted  quinoline  to  form  i^ocyanines,  it  is 
certain  that  in  the  cyanines  and  the  isocyanines  the  methane  carbon 
atom  is  attached  to  the  second  quinoline  nucleus  in  position  4.  This 
is  so    even  when  the  nucleus  in  question  contains  an  easily  mobile 
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subsfcituent  in  position  4 ;  thus,  whilst  1  : 2-dimethyIquinoliniuin 
iodide  and  4-phenyl-2-methyl-l-ethyIquinolinium  iodide  do  not  yield 
an  isocyanine,  2-methyl-l-ethylquinolinium  iodide  reacts  with  4-chloro- 
1-ethylquinolinium  iodide  to  form  ethyl-red,  and  with  4:-Ghloro-2-phenyl' 
1-methylquinolinium  iodide,  m.  p.  163 — 164°,  to  form  the  same  dye  as 
it  does  with  2 -phenyl- 1-methylquinolinium  iodide  (compare  Konig, 
Abstr.,  1906,  i,  207). 

The   last-mentioned  dye    is    2-phenyl-l-methylquinolylene-4:(2')-quin- 
aldine  ethiodide,  m.  p.    232 — 233°,  green  needles   (the  yellow  normal 

y .  iodide,  C28H2qN^I2,H20,  has  m.  p.  about 

/        \  ,.        ..         189°),  and  receives  the  annexed  formula, 

because  it  loses  ethyl  iodide  by  heating 


'\/\ 


MeN<Q        J>ICH — I       Jv       ]     and  yields  2-phenyl-l-methylquinolylene- 
\^/  \j^  \/       i(2')quinaldine,  m.  p.   177°,  brownish- 

yellow  leaflets  and  needles,  which  in 
boiling  alcoholic  solution  is  oxidised  by  1%  potassium  permanganate  to 
2-phenyl-l-methyl-4-quinolone,  quinaldic  acid,  and  another  (unidenti- 
fied) acid,  m.  p.  about  198°. 

2-Methyl-l-ethylquinolyleneA(2')-quinaldi7ie  ethiodide, 

m.  p.  183°,  dichroic,  monoclinio  crystals,  prepared  from  2-methyl- 
l-ethylquinolinium  iodide  and  10%  potassium  hydroxide  in  boiling 
methyl  alcohol,  forms  a  periodide,  m.  p.  160 — 162°,  reddish- violet 
needles,  which  forms  a  normal  iodide,  C24H2(5N2l4,  m.  p.  196°. 

Diethylerythroct^ocyanine  (/oc.  cit.)  is  obtained  as  a  by-product  in  the 
preparation  of  ethyl-red  from  the  ethiodides  of  quinoline  and  quiu- 
aldine  and  10%  alcoholic  potassium  hydroxide  at  the  ordinary  tempera- 
ture. When  the  preparation  is  effected  at  the  b.  p.,  more  ethyl-red 
and  less  of  the  «/?ocyanine  dye  are  produced,  whilst  quinoline,  1-ethyl- 
tetrahydroquinoline,  and  unchanged  quinaldine  ethiodide  have  also 
been  isolated  from  the  products  of  the  reaction. 

Ethyl-red  [l-ethylquinolylene-4(2')-quinaldine  ethiodide]  possesses 
the  property  of  forming  alcoholates,  any  one  of  which  can  be  changed 
to  another  by  long  keeping  or  by  short  heating  with  an  excess  of  the 
alcohol  in  question ;  thus  the  methanol,  C23H23N2l,MeOH,  dichroic 
prisms  or  plates,  and  the  ethanol,  C23H23N2l,EtOH,  green,  dichroic 
needles,  obtained  from  ethyl-red  and  the  respective  alcohols,  are 
converted  by  hot  amyl  alcohol  into  the  pentanol, 

small,  dichroic  crystals. 

The  monoacidic  salts  of  ethyl-red  are  intensely  coloured;  the 
di-acidic  salts,  for  example,  the  hydriodide,  C23H23N2l,HI,H20,  m.  p. 
233—234°,  are  yellow  and  unstable.  C.  S. 


Preparation  of  2-Piperonylquinoline-4-carboxylic  Acid 
(Piperonylcinchonic  Acid).  Chemische  Fabrik  auf  Actien 
VOKM.  E.  ScHERiNG    (D.R.-P.  244497).— 2  -  Phonylquinoline  -  4  -  carb - 

m  m  2 
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oxylic    acid     (phenylcinchonic    acid)     is    of    therapeutic    value   but, 

po8sea8eH    an     unpIeaHant    taste,    a    dis- 
C'COjH  advantage  from  which  tlie  corre8p(»ndiiig 

/\y/%  .^ Qjj       piperonyl  derivative  is  free. 

CH  I  1      ^         l-Piperonylquiuoli'M-A^-carboxylic     acid 

1     /     \— (J  (annexed    formula),     a   greou    or    grey, 

\^X\^       \_/  crystalh'ne  powder,  m.  p.  215°,  is  prepared 

N  by  the  condensation  of  aniline  (9'J  parts), 

piperonil    (150  parts),  and  pyruvic  acid 

(88  parts)  in  hot  alcoholic  solution  ;  the  product  separates  on  cooling. 

F.  M.  G.  M. 

[Preparation  of  Naphthantbracri- 
done.]  'Badische  Anilin-  it  Soda-Fabrik 
(D.R-P.  242063).  —  JVaphthanthr  acrid  one 
(annexed  formula),  prepared  by  the  con- 
densation of  l-naphthylaminoanthraquinoue- 
2-oarboxylic  acid,  is  readily  halogenated, 
yielding  orange-brown  or  red  compounds 
these  furnish  valuable  vat  dyes. 

F.  M.  G.  M. 

Preparation  of  a  Condensation  Product  from  Dihydro- 
1 :  4-benzothiazone.  Actien  Gesellschaft  fur  Anilin-Fabrika- 
TION  (D.R.-P.  243196.  Compare  Abstr.,  1897,  i,  302;  1.S98,  i, 
96). — When  the  colourless  ketodihydro-1  :  4-benzothiazine  is  heated 
at  210 — 220°  or  boiled  with  nitrobenzene,  naphthalene,  or  other 
indifferent  solvents,  it  yields  a  red,  crystalline  condensation  jn'oduct^ 
m.  p.  358°  (decomp.).  F.  M.  G.  M. 

Conversion  of  Hydrazine  Derivatives  into  Heterocyclic 
Compounds.  XXVI.  Action  of  Chlorine  on  Benzaldazine  and 
Benzoylbenzylidenehydrazide.  Robert  Stolle  (/.  pr.  CJiem.  ,1912, 
[ii],  85,  386—390.  Compare  Abstr.,  1909,  i,  123).— When  dissolved 
in  carbon  tetrachloride  and  treated  with  chlorine  at  the  ordinary 
temperature,  benzaldazine  is  converted  into  dibenzoylhydrazide  di- 
chloride,  CPhClIN'NICPhCl  (Abstr.,  1906,  i,  461),  which  reacts  with 
magresium  phenyl  bromide  in  ethereal  solution,  yielding  diphenyl- 
ketazine  ;  chlorination  at  the  b.  p.  of  carbon  tetrachloride  results  in 
the  formation  of  benzonitrile  and  be7LZoylhenzylidenehydrazide  chloride, 
CHPhlN'NICPhCl,  which  crystallises  in  colourless  prisms,  m.  p.  56°, 
yields  benzoylbenzylidenehydrazide  with  alcoholic  silver  nitrate  or 
aqueous  sodium  carbonate,  and  on  further  treatment  with  chlorine 
is  transformed  into  benzonitrile. 

Chlorine  reacts  with  benzoylbenzylidenehydrazide  in  ice-cold  carbon 
tetrachloride  solution,  yielding  2  :  5-diphenyl-l :  3  :  4-oxadiazole ;  in 
hot  solution,  benzoyl  chloride  and  benzylidene  dichloride,  together 
with  a  small  amount  of  the  oxadiazole,  are  produced. 

A  solution  of  benzoylbenzylidenehydrazide  and  iodine  in  carbon 
tetrachloride,  on  treatment  with  chlorine  at  the  ordinary  temperature, 
deposits  a  yellow  substance,  m.  p.  1 28°,  which  is  converted  by  crystal- 
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lisation  from  the  same  solvent  into  2  :  6-diphenyl-l :  3  :  4:-oxadiazole 
chloroiodide,  Ci^HjoONgCll.  This  crystallises  in  yellow  leaflets  or 
prisms,  m.  p.  151°,  liberates  iodine  from  potassium  iodide,  and  has 
also  been  obtained  by  the  action  of  chlorine  on  2  : 5-diphenyl-l  :  3  :  4- 
oxadiazole  in  the  presence  of  iodine. 

The  interaction  of  chlorine  and  benzylideneaniline  in  carbon  tetra- 
chloride solution  yields  benzylidene-;?-chloroaniline  hydrochloride. 

When  kept  for  several  months  over  potassium  hydroxide,  benz- 
aldazine  tetrabromide  loses  half  its  bromine,  and  yields  a  yellowish- 
red  product,  which  is  converted  by  sodium  carbonate  into  benzaldazine 
and  benzylideneaminodiphenylpyrrodiazole  (Abstr.,  1905,  i,  249). 

Benzaldazine  hydrohromide,  Cj^H^gNg-HBr,  prepared  from  its 
components  in  ethereal  solution,  forms  small,  pale  yellow  leaflets, 
m.  p.  165°. 

2  :  b-Diphenyl-\  :  3  :  ^-oxadiazole  hydrobromide,  C^^HjQONgjHBr,  is  a 
white  powder,  m.  p.  200°.  F.  B. 

Reduction  of  Aromatic  Aldazines.  Theodor  Curtius  (J.  pr. 
Chem.,  1912,  85,  [ii],  393 — 484). — A  continuation  of  previous  work 
(this  vol.,  i,   137,  307). 

[With  GusTAV  KuppERS.] — ^-Di-o-hydroxyhemylhydraziney 
N2H,(CH2-CeH,-OH)„ 
prepared  by  reducing  di-o-hydroxybenzaldazine  (salicaldazine)  with 
sodium  amalgam  in  alcoholic  solution  and  decomposing  the  resulting 
disodium  salt,  N2H2(CH2'CgH4'ONa)2,  with  carbon  dioxide,  crystallises 
in  white  leaflets,  m.  p.  117°,  is  not  hydrolysed  by  boiling  with 
hydrochloric  acid,  and  difiPers  from  the  previously-described  derivatives 
of  s-dibenzylhydrazine,  which  form  only  monohydrochlorides,  in  yield- 
ing a  dihydrochloride,  crystallising  in  slender,  white  needles,  m.  p. 
143°;  the  diacetyl  derivative,  N2Ac2(CH2*CgH4*OAc)2,  crystallises  in 
white  leaflets,  m.  p.  178 — 179°;  the  tetra-acetyl  derivative, 

N2Ac2(CH2-CeH4.0H)2, 
has  m.  p.  107°.  When  treated  with  sodium  nitrite,  its  solution  in 
dilute  acetic  acid  deposits  a  yellowish-brown,  crystalline  dlnitroso- 
com pound,  ISr2(]SrO)2(CH2'CgH4-OH)2,  which  becomes  brown  at  80°, 
m.  p.  90°  (decomp.),  gives  off  nitrous  acid  on  exposure  to  air,  and  when 
boiled  in  alcoholic  solution  is  converted  into  o-hydroxyhenzaldehyde- 
nitro80-o-hydroxyhenzylhydrazone, 

oh-C6H4-ch:n-n(no)-ch2-C6H4-oh. 

This  crystallises  in  slender,  pale  bronze-yellow  needles,  m.  p.  145°,  and 
is  hydrolysed  by  strong  hydrochloric  acid  to  salicylaldehyde. 

s-Di-m-hydroxybenzylhydrazinef  prepared  by  reducing  di-?n-hydroxy- 
benzaldazine  with  sodium  amalgam  and  alcohol,  crystallises  in  pale 
yellow  needles,  m.  p.  183°,  and  resembles  the  preceding  ortho-compound 
in  forming  a  diacetyl  derivative,  ra.  p.  209°,  tetra-acetyl  derivative, 
m.  p.  132°,  and  dihydrochloride,  m.  p.  154°.  Attempts  to  prepare  a 
dihydrotetrazone  by  boiling  an  alcoholic  solution  of  the  hydrazine  with 
mercuric  oxide  gave  m-hydroxybenzaldehyde.  On  treatment  with 
nitrous  acid  it  yields  tn-hydroxyhenzaldehydenitroso-m-hydroxybenzyl- 
hydrazone^  which  crystallises  in  slender,  white  needles,  m.  p.  112 — 114° 
(decomp.). 
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[With  Rudolf  Glaskr.] — The  disodium  salt  of  di-o-hydroxy- 
benzaldazine,  Nj(CH»CflH^*0Na)2,  prepared  by  the  addition  of  alcoholic 
Rodium  ethoxide  to  a  suepenfiion  of  the  aldazine  in  aqueous  alcohol, 
forms  greenish-yellow,  rectangular,  anisotropic  plates,  which  become 
deep  red  at  180°,  and  char  at  a  higher  temperature  without  melting. 
It  is  decomposed  by  water  with  the  separation  of  the  originjil 
aldazine. 

Di-o-ethoxybenzaldazine  (Pascal  and  Normand,  this  vol.,  i,  147), 
obtained  by  heating  di-o-hydroxybenzaldazine  with  sodium  ethoxide 
and  ethyl  iodide  in  alcoholic  solution,  forms  a  hydrochloo'ide, 

m.  p.  146°,  which  is  resolved  into  its  components  by  dissolving  in 
alcohol. 

Di-o-methoxybenaldazine  (Bouveault,  Abstr.,  1899,  i,  287),  prepared 
in  a  similar  manner,  yields  a  reddish-yellow,  crystalline  hydrochloride ^ 
m.  p,  160°. 

Di-o-benzyloxybenzaldazine,  from  salicaldazine  and  benzyl  chloride, 
has  m.  p.  150°  (Pascal  and  Normand,  loc.  cit.,  give  157'7°),  and 
resembles  the  preceding  methoxy-  and  ethoxy-compounds  in  being 
readily  hydrolysed  by  sulphuric  acid. 

Di-o-ethoxybenzaldazine  is  reduced  by  zinc  dust  and  acetic  acid  in 
alcoholic  solution  to  di-o-ethoxybenzylamine,  NH(CH2*CgH4*OEt)2. 
This  is  a  pale  yellow  oil,  b.  p.  18()°/20  mm.,  and  yields  a  hydrochloride, 
nitrate,  jncrate,  and  platinichloride,  but  only  the  last-mentioned  salt 
could  be  obtained  in  the  solid  condition. 

Di-o-meilioxybemylamine,  Cj^H^gOgN,  prepared  from  di-o-methoxy- 
benzaldazine  in  a  similar  manner,  has  b.  p.  200°/30  mm. ;  of  its  salts 
only  the  platinichloride  is  solid. 

[With  Georg  Detoros.] — Di-o-methoxybenzaldazine  is  reduced  by 
sodium  amalgam  and  alcohol  to  o-methnxybenzaldehyde-o-niethoxybenzyl- 
hydrazone,  OMe-C^^H^-CHIN-NH-CHg'OeH^-OMe,  which  forms  white 
needles  of  a  silky  lustre,  m.  p.  76°,  and  yields  an  acetyl  derivative, 
crystallising  in  lustrous  prisms,  m.  p.  101°  ;  the  benzoyl  derivative  has 
m.  p.  170°. 

The  mVroso-derivative,  OMe-CgH4-CH:N-N(NO)-CH2-C6H4-OMe, 
forms  pale  yellow  needles,  m.  p.  91^. 

8-Di-o-meihoxybenzylhydrazine,  N2H2(CH2*CgH4'OMe)2,  obtained  by 
reducing  di-o-methoxybenzaldazine  with  alcohol  and  excess  of  sodium 
amalgam,  and  isolated  in  the  form  of  its  Jiydrochloride  (long,  yellow 
needles,  m.  p.  154°),  yields  a  diacetyl  derivative,  m.  p.  133 — 134°. 
Attempts  to  prepare  the  corresponding  dibenzoyl  and  dinitroso- 
derivatives  resulted  in  the  formation  of  the  above-mentioned  benzoyl 
and  nitroso-derivatives  of  o-methoxybenzaldehyde-o-methoxybenzyl- 
hydrazone. 

o-Methoxybenzylhydrazine,  OMe*CgH4'CH2*NH'NH2,  obtained  in 
the  form  of  its  hydrochloride  (lustrous,  white  needles,  m.  p.  123  — 124°) 
by  hydrolysing  o-methoxybenzaldehyde-o-methoxybenzylhydrazone 
with  dilute  hydrochloric  acid,  is  a  colourless  liquid,  b.  p.  145 — 149°/ 
14  mm.,  and  condenses  with  ethyl  acetoacetate,  forming  1-o-methoxy- 

btnzyl-3-Q7iethyl-5-pyrazolone,    i  ^_   >>N'CH2*CgH4*OMe,  which  crys- 
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tallises  in  rosettes  of  red  needles,  m.  p.  82 — 84°.  Its  hydrochloride 
reacts  with  pyruvic  acid  in  concentrated  aqueous  solution,  yielding 
a-o-TYiethoxyheiizylhydrazonopropionic  acid, 

OMe-CfiH^-CHg-NH-NICMe-COgH, 
lustrous   prisms,   m.   p.   107*5°,  and  with   potassium  cyanate  to  form 
o-methoxybenzylsemicarbazide,  OMe'CgH4'CH2'N(NH2)*CO'NH2,  m.  p. 
214—215°. 

The  m>oso-derivative,  OMe*CgH4'CH2*N(NO)'NH2,  crystallises  in 
lustrous,  white  needles,  m.  p.  65°,  condenses  with  o-methoxybenzalde- 
hyde,  yielding  the  corresponding  nitroso-o-methoxybenzylhydrazone, 
and  when  boiled  with  10%  sulphuric  acid  is  converted  into  o-methoxy- 
benzylazoimide,  OMe*C(.H4'CH2*N3,  a  colourless  liquid,  b.  p.  118°/ 
14  mm.,  which  is  stable  toward  sodium  hydroxide,  but  is  hydrolysed  by 
30%  sulphuric  acid  with  the  formation  of  hydrazoic  acid. 

o-Methoxybenzaldehyde-o-hydroxyhenzylhydrazone, 

OMe-C6H4-CH:N-NH-CH2-C6H4-OH, 
is  obtained  as  a  by-product  in  the  reduction  of  di-o-methoxybenzald- 
azine  to  o-methoxybenzaldehyde-o-methoxybenzylhydrazone  by  sodium 
amalgam  in  aqueous  alcoholic  solution.  It  forms  a  white,  crystalline 
powder,  which  becomes  yellow  at  115°,  has  m.  p.  153 — 157°,  and  is 
insoluble  in  the  common  solvents.  The  position  of  the  methoxy- 
group  has  been  established  by  the  formation  of  o-methoxybenzalde- 
hyde  on  hydrolysis  with  hydrochloric  acid.  It  forms  a  nitroso- 
derivative,  m.  p.  148°  (decomp.). 

[With  Ley  Francis  Potter.] — m-Methoxybenzaldehyde  is  most 
conveniently  prepared  by  methylating  m-hydroxybenzaldehyde  with 
methyl  sulphate  and  aqueous  potassium  hydroxide.  With  hydrazine 
sulphate  it  yields  di-m-methoxybenzaldazine,  which  forms  lustrous, 
yellow  leaflets,  m.  p.  75°,  and  is  different  from  the  compound,  m.  p. 
152°,  described  under  the  same  name  by  Bouveault  (loo.  cit.). 

^-Di-m-methoxybenzylhydrazine,  prepared  by  reducing  the  preceding 
azine  with  sodium  amalgam  and  alcohol,  is  a  pale  yellow  oil ;  the 
hydrochloride  forms  slender,  lustrous,  white  needles,  m.  p.  115°,  and 
reacts  with  sodium  nitrite,  yielding  m-methoxybenzaldehydenitrosoui- 
methoxybenzylhydrazone,  yellow  needles,  m.  p.  80°  (decomp.),  together 
with  a  substance,  m.  p.  164°,  which  crystallises  in  very  light  needles 
resembling  down. 

m-Methoxybenzylhydr azine  is  prepared  by  reducing  s-di-m-methoxy- 
benzaldazine  with  sodium  amalgam  and  alcohol  to  m-methoxybenz- 
aldehyde-m.-methoxybenzylhydrazooie,  a  brownish-yellow  oil,  and  hydro- 
lysing  the  latter  with  dilute  hydrochloric  acid.  It  forms  a  colourless  oil, 
b.  p.  158 — 160°/19  mm.,  which  rapidly  loses  nitrogen  when  kept;  the 
hydrochloride  crystaMises  in  stellar  aggregates  of  needles,  m.  p.  123°, 
or  in  transparent  plates  of  triclinic  habit,  and  reacts  with  pyruvic 
acid,  yielding  a-m-methoxybenzylhydrazonopropionic  acid,  which  forms 
fern-like  aggregates  of  needles  or  rhombic  plates,  m.  p.  99°.  The 
benzoyl  derivative,  N2HBz*CIl2*C(5H4'OMe,  forms  needles,  m.  p.  99°. 
The  m^roso-compound,  OMe*CgIl4*CH2*N(NO)*NH2,  crystallises  in 
felted  needles,  m.  p.  45 — 47°,  condenses  with  m-methoxybenzaldehyde 
to  form  the  previously-described  m-methoxybenzaldehydenitroso-m- 
methoxybenzylhydrazone,   and  is  converted  by  distillation  with  10% 
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pulphnric  acid  into  m-mHhoxyhm\zy1nzoi.mide,  a  colourleRR  liquid,  b.  p. 
134°/28  mm.,  which  differs  from  the  ortho-  and  para-isomerides  in  not 
being  hydrolysed  by  sulphuric  acid  to  hydrazoic  acid. 

Di-m-inet/ioxi/heiizj/laviine,  NH(CH2-CH^'OMe)2,  prepared  by  re- 
ducing di-m-metboxybenzaldazine  with  zinc  dust  and  acetic  acid 
in  alcoholic  solution,  is  an  almost  colourless  liquid,  b.  p.  226°/ 
13  mm.,  and  forms  a  hydrochloride,,  white  leaflets,  m.  p.  141°,  nitrate^ 
needles,  m.  p.  128°,  pici'aie,  yellow  platelets,  m.  p.  124°,  and  a  stable 
nitrite,  m.  p.  104°.  It  is  accompanied  by  m.rnethoxybenzylamine, 
OMe'CflH^'CHg'NHg,  which  forms  a  colourless  oil,  and  yields  a 
hydrochloride,  crystalli.'^ing  in  transparent  plates  or  needles,  m.  p  160°. 

[With  Karl  Traumann.] — Anisaldazine  is  reduced  by  sodium 
amalgam  and  alcohol  to  p-methoxybtinzaldehyde-^-viethoxybenzylhydr- 
azone.  This  crystallises  in  white  leaflets  of  a  silvery  lustre,  m.  p.  143° 
(decomp.),  and  yields  an  acetyl  derivative,  white  needles,  87°,  benzoyl 
derivative,  Insirous,  silky  needles,  m.  p.  Ill — 112°,  a  nitroso- 
compound,  OMe-Cgll4-CH:N-N(NO)-CH2-C«H4-OMe,  crystallising  in 
light  yellow  leaflets,  m.  p.   106°,  and  a  picrate,  m.  p.  90°  (decomp.). 

p-Methoxybenzylhydrazine  hydrochloride,  white  needles,  m.  p. 
194 — 195°  (decomp.),  is  obtained  by  hydrolysing  the  preceding 
hydrazone  with  hydrochloric  acid.  On  treatment  with  sodium 
hydroxide,  it  yields  an  oil,  which  after  distillation  under  diminished 
pressure  yields  p-methoxybenzylhydrazine,  together  with  the  original 
hydrazone.  With  pyruvic  acid  it  condenses  to  form  a-p-metfioxy- 
benzylhydrazonopropionic  acid,  white  needles,  m.  p.  123 — 124°.  The 
dibenzoyl  derivative  crystallises  in  stout,  colourless  prisms,  m.  p.  149°  ; 
the  niiroso-derivative  in  large,  lustrous,  white  plates,  m.  p.  91°,  and 
is  converted  by  distillation  with  10%  sulphuric  acid  into  ^-methoxy- 
benzylazoimide,  a  colourless,  oily  liquid,  b.  p.  126°/14  mm. 

S'Di-'p-Tnethoxybenzylhydrazine  is  obtained  by  reducing  anisaldazine 
in  alcoholic  solution  with  excess  of  sodium  amalgam.  It  crytallises 
in  colourless  leaflets  of  a  silvery  lustre,  m.  p.  71°,  and  yields  a  stable 
nitrite,  white  needles,  m.  p.  92°  (decomp.),  which  on  further  treatment 
with  nitrous  acid  is  transformed  into  /?-methoxybenzaldehyde-nitroso- 
7?-methoxybenzylhydrazone ;  the  hydrochloride  forms  leaflets,  m.  p. 
236 — 237°  (decomp.);  the  acetyl  derivatives,  lustrous,  white,  inter- 
grown  platelets,  m.  p.  113°. 

When  reduced  with  zinc  and  acetic  acid  in  alcoholic  solution, 
anisaldazine  yields  di-/?-methoxybenzylamine  (di-anisylamice),  of  which 
the  hydrochloride,  m.  p.  245°  (decomp.),  nitrate,  m.  p.  171°  (decomp.), 
and  nitrite,  m.  p.  147°  (decomp.),  are  described  (compare  Steinhart, 
Abstr.,  1888,  51). 

[With  Leo  Frank  Guttmann.] — Piperonaldaziiie  monohydrochloride 
separates  from  a  solution  of  the  azine  in  concentrated  hydrochloric 
acid  in  dark  yellow  leaflets,  m.  p.  207°;  the  dihydrochloride,  prepared 
from  its  components  in  chloroform  solution,  has  m.  p.  213°,  and  readily 
loses  hydrogen  chloride;  the  aulpJiate,  C^gHjgO^NgjHgSO^,  has  m.  p. 
214  or  221°  (decomp.).      The  tetrabromide, 

N2Br,(CHBr-CeH3:0,:CH2)^ 
forms  a  red  powder,  m.  p.  185°  (decomp.),  which  when  shaken  witl 
pure  dry   acetone  yields  bromoacetone  and  piperonaldazine  dihydro^ 
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bromide,  a  yellow,  crystalline  powder.  The  m,onohydrobromide  is 
obtained  by  incompletely  brominating  piperonaldazine  and  shaking 
the  product  with  ordinary  acetone ;  it  is  a  yellow,  crystalline  powder, 
m.  p.  216°.  The  hydrochlorides  and  hydrobromides  described  above 
are  resolved  by  water  into  their  components. 

Piperonaldehydepiperonylhydrazone, 

CHglOglCeHg-CHIN-NH-CHg-CeHglOglCHa, 
prepared  by  reducing  the  azine  with  sodium  amalgam  and  alcohol, 
forms  fan-like  aggregates  of  white  needles  or  leaflets,  m.  p.  116° 
(decomp.)  with  previous  sintering  at  109° ;  the  miro^o-derivative 
crystallises  in  light  yellow  needles,  m.  p.  145°  (decomp.),  the  acetyl 
derivative  in  small,  flat  plates,  m.  p.  146°,  the  benzoyl  derivative  in 
tufts  of  very  slender  needles,  m.  p.  125°.  It  is  hydrolysed  by  dilute 
hydrochloric  acid  to  piperonylhydrazinef  CHglOglCgHg'CHg'NH'NHg, 
which  was  isolated  in  the  form  of  its  hydrochloride,  slender,  white 
needles,  m.  p.  173  5°.  The  acetyl  derivative  of  piperonylhydrazine  is 
an  oil ;  the  picrate,  C^^H^gOgN^,  m.  p.  140*5 — 141°  (decomp.),  is  reddish- 
yellow,  and  crystallises  from  alcohol  in  clusters  of  yellow  needles, 
m.  p.  138'5°,  containing  one  molecule  ot  the  solvent,  which  is  lost  at 
98°.  A  mixture  of  the  mono-  and  dibenzoyl  derivatives  is  produced 
by  shaking  the  hydrochloride  with  benzoyl  chloride  and  aqueous 
sodium  hydroxide. 

Piperonylsemicarbazide,  CH2l02lC(5ll3*CH2*N(NH2)'CO*NH2,  ob- 
tained from  piperonylhydrazine  hydrochloride  and  potassium  cyanate 
in  aqueous  solution,  forms  snow-white  needles,  m.  p.  175°. 

Piperonylphenylthiosemicarbazide , 

CH2:02:C6H3-CH2-N(NH2)-CS-NHPh, 
from  phenylthiocarbimide,  crystallises  in  needles,  m.  p.  153*5°. 

a-Nitroso-a-piperonylhydrazine  forms  long,  slender  needles,  m.  p.  91°, 
condenses  with  piperonaldehyde,  yielding  piperonaldehydenitroso- 
piperonylhydrazone,  and  when  heated  with  dilute  sulphuric  acid  is 
converted  into  piperonylazoimide,  CHglOglC^^Hg'CHg'Ng.  The  latter 
compound  is  a  pale  yellow  oil,  b.  p.  142°/15  mm.,  which  is  decomposed 
by  30%  sulphuric  acid  into  nitrogen,  formaldehyde,  hydrazoic  acid, 
piperonaldehyde,  ammonia,  and  a  solid  base,  consisting  probably  of 
3  :  4-methylenedioxyaniline  (Rupe  and  Majewski,  Abstr.,  1901, 
i,  103). 

[With  J\OSEF  ScHMiTTMANN.] — Piperonylhydrazine  is  a  pale  yellow, 
viscid  oil,  b.  p.  175 — 180°/14  mm.     It  reacts  with  ethyl  acetoacetate, 
yielding  l~piperonyl-S-methyl-5-pyrazolone, 
CMeHN 

which  crystallises  in  small  needles,  m.  p.  155°,  forms  a  white  silver 
salt,  and  when  dissolved  in  acetic  acid  and  treated  with  sodium 
nitrite  is  converted  into  4:-oximino-lpiperonyl-3-methyl-b-pyrazolone, 
^i2HiiC^4^3'  This  crystallises  in  light  yellow,  microcrystalline  needles, 
m.  p.  161°,  and  forms  a  greenish-yellow  silver  salt. 

^-Phenyl-\-piperonyl-b-pyrazolone,  Cj^Hj^OgNg,  prepared  from  piper- 
onylhydrazine and  ethyl  benzoylacetate,  has  m.  p.  144*5°,  and  yields  a 
,  white  silver  salt. 
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^Oximino-Z-p/isnyl-l-piperonpl-Cy-pyrazolone^   Cj^H^jjO^N,,  forms  an 
intensely  red  powder,  m.  p.  162°  (decomp.) ;  the  aUver  salt  is  yellow. 
l-riperonf/l-3-inethyl-6-pj/ridazinone, 

C^'<CMe=N>N-CH/C,H,:0,:CH„ 

prepared  by  heating  pi peronyl hydrazine  with  ethyl  laevulate,  crystallises 
in  long,  colourless  needles,  m.  p,  101°.  a-Pijyeronylhydrazonopropionic 
acid,  CHglOa'.C^Ha-CHa-NH-NICMe-COaH,  obtained  from  pyruvic 
acid,  forms  lustrous,  colourless  leaflets,  ni.  p.  143°.  When  reduced 
with  excess  of  sodium  amalgam  and  alcohol,  piperonaldazine  yields 
B'dipip&'onylhydrazine,^^W^{CYi^'(^^^'.0^'.OYLc^^,  which  crystallises  in 
yellow  leaflets,  m.  p.  88°,  and  when  heated  in  alcoholic  solution  with 
mercuric  oxide  is  converted  into  piperonaldehydepiperonylhydrazone. 
The  hydrazine  forms  a  hydrochloride,  m.  p.  223°,  a  diacetyl  derivative, 
m.  p.  138°,  dibenzoyl  derivative,  crystallising  in  yellow  leaflets, 
m.  p.  98°,  and  a  c?im<ro«o-derivative,  which  crystallises  in  white 
leaflets,  m.  p.  95°  (decomp.),  and  when  warmed  in  alcoholic  solution 
yields  piperonaldehydenitrosopiperoaylhydrazone. 

[With  Hermann  Pauli.] — Dl-o-chlorohenzaldazine  tetrabromide^ 
2^2Br2(CHBr-CgH,Cl)2. 
prepared  from  its  components  in  carbon  tetrachloride  solution,  is  an 
amorphous,  red  substance,  m.  p.  172 — 175°  (decomp.). 

[With  Ernst  Boetzelen.] — a-Naphthaldazine  has  m.  p.  156°,  and 
yields  a  tetrabromide,  which  crystallises  in  lustrous,  golden-yellow, 
asbestos-like  needles,  m.  p.  170 — 172°,  and  is  converted  by  acetone 
into  a-naphtlialdazine  dihydrobroinide,  C22Hj(5N2,2HBr,  bromoacetone 
being  produced  simultaneously. 

[With  Ernst  Haager.] — It  has  been  shown  by  Pascal  and  Normand 
(this  vol.,  i,  147)  that  aromatic  aldazines  are  decomposed  by  heat, 
giving  stilbenes,  and  that  the  yield  of  the  latter  diminishes  as  the 
molecular  weight  of  the  azine  increases. 

This  conclusion  has  been  confirmed  from  the  behaviour  of  di-2  :  4- 
dimethylbenzaldazine,  which  decomposes  when  heated  at  260 — 370°, 
yielding  considerable  quantities  of  i/^-cumene,  2  : 4-dimethylbenzonitrile, 
and  ammonia,  but  only  a  very  small  amount  of  tetramethylstilbene. 

F.  B. 

Quinazolines.  XXXI.  Action  of  Methyl  and  Ethyl  Iodides 
on  Dihydro-4  quinazolones.  Marston  T.  Bogert  and  George 
A.  Geiger  (/.  Amer.  Chem.  Soc,  1912,  34,  683— 693).— In  con- 
tinuation of  work  on  the  4-dihydroquinazolones  (this  vol.,  i,  393, 
395,  and  earlier  abstracts),  a  study  has  been  made  of  their  behaviour 
towards  methyl  and  ethyl  iodides,  and  the  following  results  have  been 
obtained. 

4-DihydroquiDazolone8  do  not  combine  readily  with  alkyl  iodides 
except  under  pressure  and  at  temperatures  of  110°  or  more.  The 
iodide  attaches  itself  to  the  nitrogen  atom  in  the  1-position  and  not 
to  that  in  the  3-position.  The  ethiodides  usually  have  lower  m.  p.'s, 
and  are  more  soluble  in  water  or  methyl  alcohol  than  the  corre- 
sponding methiodides.  6-Nitro-4-dihydroquinazolones  cannot  generally 
be  made  to  unite  with  methyl   or  ethyl    iodide.     The   alkyl   iodide 


ORGANIC   CHEMISTRY.  i.    511 

additive  products  usually  have  high  m.  p.'s,  and  when  heated  further 
evolve  the  alkyl  iodide. 

By  the  action  of  methyl  iodide  on  4-dihydroquinazolone,  3-methyl- 
3  : 4-dihydroquinazolone,  or  4-methoxyquinazoline,  the  same  product, 

3-methyl-3  :  4-dihydroquinazolone  methiodide,  CqR^<^ ^.-ntm  '  ^'  P* 

274°  (corr.),  is  obtained  in  each  case;  this  compound  was  first  prepared 
by  Knape  (Abstr.,  1891,  909).  Ethyl  iodide  reacts  with  4-methoxy- 
quinazoline to  form  a  substance,  m.  p.  249°  (uncorr.),  which  has  not  yet 
be*^n  identified. 

The  following  additive  compounds  are  described :  l-MethylA- 
dihydroquinazolone  methiodide,  m.  p.  220°  (uncorr.);  3-7nethyl-i- 
dihydroquinazolone  ethiodide,  m.  p.  230°  (decomp.) ;  2  :  3-dimethyl-4:- 
dihydroquinazolone  methiodide,  m.  p.  245°  (corr.),  and  ethiodide,  m.  p. 
242°  (corr.) ;  3-eihyl-4:-dihydroquinazolone  methiodide,  m.  p.  258° 
(decomp.),  and  ethiodide,  m.  p.  181°  (corr.) ;  2-methyl-3-ethyl-4:-dihydro- 
quinazolone  methiodide,  m.  p.  220°  (decomp.),  and  ethiodide,  m.  p. 
177°  (corr.);  ^-henzyl-i-dihydroquinazolone  methiodide,  m.  p.  188° 
(corr.) ;  Z-'phenyl-%methylA-dihydroquinazolone  methiodide,  m.  p.  243° 
(decomp.),  and  ethiodide,  m.  p.  244°  (corr.).  ^-^-Tolyl-2-methyl-i- 
dihydroquinazoloTie  methiodide  has  m.  p.  234*5°  (decomp.),  and  the 
methiodides  of  3-jt?-anisyl-,  3-^-phenetyl-,  3-a-  and  3-j8-naphthyl-2- 
methyl-4-dihydroquinazolone  melt  and  decompose  at  231 '5°,  221°,  235°, 
and  238°  respectively. 

Attempts  to  methylate  the  amino-group  of  3-amino-2-methyl-4- 
dihydroquinazolone  with  methyl  iodide  or  sulphate  in  presence  of  alkali 
hydroxide  were  not  successful,  but  by  the  action  of  methyl  iodide  alone, 
a  methiodide,  m.  p.  201°  (decorap.),  was  obtained. 

2-Styryl-4-dihydroquinazolones  add  methyl  iodide  more  easily  than 
ethyl  iodide.  3-Phenyl-,  3-2>anisyl-,  3-/)-phenetyl-,  and  3-a-naphthyl- 
2-styryl-4-dihydroquinazolones  do  not  unite  with  methyl  iodide  when 
heated  with  it  for  ten  hours  at  150°.  '2-Styryl-i-dihydroquinazolone 
methiodide  has  m.  p.  235°  (corr.),  and  when  treated  with  silver 
nitrate  is  converted  into  the  corresponding  methyl  nitrate  compound, 
m.  p.  177°  (decomp.).  1-Styryl-i-dihydroquinazolone  ethiodide  has 
m.  p.  217 — 218°  (uncorr.);  %8tyryl-Z-methylA-dihydroquinazolone 
methiodide,  TO.,  p.  214°  (decomp.) ;  2-styryl-2f-ethyl'4:-dihydroquinazolone 
methiodide,  m.  p.  207*5°  (uncorr.) ;  3-p-tolyl-2-styryl'4:-dihydroquin- 
azolone,  m.  p.  219*5°  (decomp.);  Q-nitro-S-methylA-dihydroquinazolone 
methiodide,  m.  p.  228*5°  (corr.)  ;  2-phenylhutadienyl-^-dihydroquinazo- 
lone  methiodide,  m.  p.  232*5°  (corr.) ;  and  2-^-hydroxy-Wi-methoxystyryl- 
4:-dihydroquinazolone  methiodide,  m.  p.  223 — 225°  (uncorr.).       E.  G. 

Benzoylcyanaraide  and  a  Synthesis  of  Benzoylenecarbamide 
(Diketotetrahydroquinazoline)  from  o-Nitrobenzoylcyananiide. 
Otto  Diels  and  Alfred  Wagner  (Ber,  1912,  45,  874— 883).— Benzoyl- 
cyanamide  is  easily  prepared  by  shaking  cyanamide  with  benzoyl 
chloride  and  sodium  hydroxide;  it  has  m.  p.  141 — 142°  (corr.).  By 
the  action  of  chlorine  on  it,  chlorobenzoylcarbamide  (Chattaway  and 
Wiinsch,  Trans,  1909,  95,  129)  is  obtained.     When  this  is  treated  in 
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the  cold  with  dilute  Rodium  hydroxide,  hydrogen  chloride  is  eliminated 
and  a  well  characterised  compound,  0^11^,02^2'  *^  obtained  cryfitallising 
in  platelets  or  needles,  m.  p.  141°,  which  perhaps  has  the  constitution 

COPh*N<^^         It  unites  with  phenylcarbiuiide  to  form  a  compoundf 

CifiHiiOsNs,  m.  p.  150°. 

A^-lH-o-nitrodibanzoylcarhamide,  NH2*CO*N(CO*C0H4*NO2)2»  from 
cyanamide,  pyridine,  and  o-nitrobenzoyl  chloride,  crystallises  in  rods 
and  rectangular  platelets,  m.  p.  200°  (corr.).  On  oxidation  with 
hydrogen  peroxide  in  alkaline  solution,  one  acyl  group  is  eliminated 
and  o-nitrobenzylcai'bamide  obtained.  This  is  more  conveniently 
prepared  by  the  action  of  o-Litrobenzoyl  chloride  on  carbamide  ;  it 
crystallises  in  well  formed  yellow  needles,  m.  p.  237°  (corr.,  decomp.). 

On  reduction,  o-aminohenzoi/lcarbamide,  NH2*CgH^*CO'NH'CO*NH2, 

is  obtained  ;  it  crystallises  in  small,  brown  needles,  which  on  heating  at 

200°   are   converted    quantitatively    into    diketotetrahydroquinazoline, 

CO~"NH 
CrtH.<^^,„  n  ^ .     This    separates    in     beautiful    colourless    crystals, 
NH'CO 

m.  p.  356°  (corr.).     Its  solutions  in  concentrated  sulphuric  acid  and  in 

dilute  alkalis  fluoresce  with  a  bluish- violet  ground  tone.        E.  F.  A. 

Preparation  of  Nitrated  Deri^ratives  of  Indigo  tin.  Badische 
Anilin-  &  Soda-Fabrik  (D.K.-P.  242149). — Nitro-derivatives  of 
indigotin  are  readily  prepared  by  nitrating  indigotin  in  the  complete 
absence  of  water.  Indigotin  (13  parts)  is  added  to  a  mixture  of 
concentrated  sulphuric  acid  (.50  parts)  with  fuming  acid  (100  parts), 
and  6*3  parts  of  nitric  acid  (100%)  mixed  with  concentrated  sulphuric 
acid  slowly  dropped  in  at  a  temperature  of  -  5°  to  —  10°.  The  nitroindi- 
goiin  prepared  under  these  conditions  forms  a  glistening,  brown  powder, 
and  by  increasing  the  proportion  of  nitric  acid  more  highly  nitrated 
indigotins  are  obtained. 

The  nitration  of  2  :  1-naphthylindigotin,  5  : 5'-dibromoindigotin, 
dehydroindigotin  acetate,  and  5  : 5'-dibromodehydroindigotin  acetaie  is 
also  considered  in  the  original,  and  the  products  are  stated  to  reduce 
readily  to  the  corresponding  primary  diazotisable  amines. 

F.  M.  G.  M. 

Preparation    of    Indophenol    Condensation   Products   and 

their    Leuco-derivatives    from     Carbazolecarboxylio     Acids. 

PO  H  NTT  Leopold  Cassella  &  Co.  (D.K.-P.  241899. 

\/\/\  y\          Compare   Abstr.,    1911,     i,    488).- When 

1—0  carbazolecar  boxy  lie  acid  is  condensed  with 

^nitrosophenol  in  concentrated    snlpliuric 

acid  solution,  a  product  (annexed  fornnila) 

is  obtained  in  tiie  form  of  a  blue  powder. 

Ethyl     carbazolecarhuxylate    crystallises    from    ether    in    glistening 

prisms,  and  forms  a  product  with  jt?-nitrosophenol.  F.  M.  G.  M. 

Preparation  of  Indophenol  Condensation  Products  from 
Penmidine  and  its  Derivatives.  Actien  Gesellschaft 
PiJR  Anilin  Fabrikation  (D.K.-P.  243545). — It  is  found  that 
perimidine  and  its  derivatives  are  readily  converted  into  indophenols 


ORGANIC   CHEMISTRY.  i.    513 

by  condensation  with   aminophenols  in  the  presence  of  an  oxidising 
agent,  or  by  condensation  with  jw-benzoquinonechloroimide. 

When  2-methylperimidine  (182  parts)  and  2  : 6-dichloro-/)-amino- 
phenol  hydrochloride  (21  parts)  are  heated  at  40°  in  dilute  acetic  acid 
with  sodium  dichroraate,  the  product  separates  as  a  dark  crystalline 
powder  with  a  metallic  lustre,  whilst  the  compound  from  perimidine 
and  ^-benzoquinonechloroimide  forms  a  reddish-violet  mass.  These 
compounds  dissolve  in  alkali  hydroxides  with  a  blue  coloration. 

F.  M.  G.  M. 

*'Thionylindigo."  M.  Claasz  (Ber,,  1912,  45,  1015—1032).— 
The  suggestion  is  advanced  that  the  colour  of  indigotin  is  due,  not  to 
the  chromophore,  CO* C! 0*00,  but  to  an  orthoquinonoid  configuration, 

NH 

indigotin  containing,  therefore,  the  group  CgH^^^^O      \CI.      In  order 

to  test  the  theory,  it  is  necessary  to  prepare  an  "  indigo  "  in  which  the 
carbonyl  groups  are  replaced  by  groups  which  are  not  chromophores  and 
yet  are  capable  of  tautomeric  change.  The  thionyl  group  has  been 
selected,  because  a  comparison  of  the  three  yellow  substances,  benzil, 
anthraquinone,  and  acridone,  with  the  three  colourless  substances, 
diphenyl  disulphoxide,  cyclic  diphenyl  disulphoxide,  and  diphenylamine 
sulphoxide  respectively,  shows  that  the  thionyl  group  is  devoid  of  chromo- 
phoric  character.  Were  the  colour  of  indigotin  due  to  the  chromophore 
CO'CIC'CO,  it  is   to    be   expected,   therefore,    that   "  thionylindigo," 

CgH4<C^_^Qj>OIC\_^^J>CgH4,  will  be  much  less  intensely  coloured. 

The  substance,  however,  has  a  deep  bluish-black  colour.  Consequently 
a  quinonoid  structure  is  claimed  for  indigotin  and  for  "  thionylindigo," 
although  it  has  not  been  decided  whether  one  or  two  such  groups  are 
present  in  lliese  molecules. 

"  Thionylindigo  "  has  been  obtained  by  the  fusion  of  phenylglycine- 
o-sulphinic  acid  with  potassium  hydroxide,  whilst  its  synthesis  has 
been  effected  in  the  following  way.  o-Aminophenyi  mercaptan  hydro- 
chloride,   disolved   in    water   covered    with    ether,    reacts    with    40% 

formaldehyde  to  form  henzothiazoline,  Q^E.^^C^^J^O'B.^^  b.  p.  270°,  a 

yellow  oil,  an  ethereal  solution  of  which  reacts  with  1%  iodine  in 
aqueous  potassium  iodide  in  the  presence  of  a  concentrated  solution  of 
sodium  hydrogen  carbonate  to  yield  ^'  benzothiazolinesulphine  iodide," 

CgH4<^_^j^CH.     The  latter  is  a  brown  powder,  which  in  glacial 

acetic  acid  reacts  with  hydrogen  peroxide  to  form  "  thionylindigo  " 
hydriodide,   Cj^HjoOgNgSgjHI,  from   which   alkalis  liberate  "  thionyl- 

NH 
indigo,"  CgH.^O    ^C:C<^(J>OgH,  or 


^S—^ 


NH  NH 

CgH,r^o    )c:c(o    Vh, 
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This  subetADce  yields  with  alkaline  sodium  hyposulphite  a  brown  vat, 
which  has  very  little  affinity  for  the  fibre,  and  is  not  re-oxidised  by  air, 
but  is  re-converted  into  "  thionylindigo  "  by  dilute  hydrogen  peroxide. 
The  following  compounds  have  been  obtained  in  the  course  of 
experiments  to  prepare  "  thionylindigo  "  by  other  methods.  o-Nitro- 
phenyl  methyl  sulphide  yields  i-bromo-1-nitrophenyl  methyl  aulphide^ 

NOa-CeHgBr-SMe, 
m.  p.  130 — 131°,  yellow  needles,  by  bromination  in  hot  acetic  acid,  and 
is  converted  into  o-nitrophenylmethylsulphone^  NOg'CjjH^'SOgMe,  m.  p. 
106°,  colourless  plates,  by  oxidation  in  hot  glacial  acetic  acid  by 
hydrogen  peroxide.  The  bromination  of  o-nitrophenylthiolacetic  acid 
in  hot  glacial  acetic  acid  yields  o-nitrophenyldibroniomethyl- 
aulphoxide^  N02*CgH4*SO'CHBr2,  m.  p.  141°  colourless  needles.  The 
sulphoxide  is  not  oxidised  by  hydrogen  peroxide  to  the  corresponding 
sulphoncy  NOg'C^jH^'SOg'GHBrg,  m.  p.  138°,  colourless  prisms,  which  is 
obtained,  however,  by  the  bromination  of  o-nitropbenylsulphoneacetic 
acid.  o-Nitrophenylmethylsulphone  is  reduced  to  o-aiainopJienyl- 
methylsulplione,  NH^'C^H^'SOgMe,  m.  p.   85 — 92°,    to  o-azoxyphenyl- 

methyhulpJwile,  SOgMe-CgH^-N N-CgH^-SOjMe,  m.  p.  222°,  yellow 

leaflets,  by  zinc  dust  and  hot  90%  acetic  acid,  and  to  o-hydroxylamino- 
phenylmethylsul phone,  OH'NH'CgH^'SOgMe,  by  zinc  dust  and  40% 
acetic  acid  in  the  cold  ;  the  last  substance  yields  the  two  preceding  by 
autoreduction  and  autoxidation.  When  a  boiling  alcoholic  solution  of 
di-o-nitrophenyl  disulphide  is  treated  with  sodium  sulphide  and  sodium 
hydroxide  and  the  clear  filtrate  reacts  with  ethylene  dibromide, 
o-nitrophenylsuljjhuran,  NOg'CgH^'S'CHg'CHg'S'CgH^'NOg,  m.  p. 
206 — 208°,  yellow  crystals,  is  obtained,  which  is  oxidised  in  hot  glacial 
acetic  acid  by  hydrogen  peroxide  to  di-o-nitrophenylsulphonylethane, 
C2H4(S02-CgH4-N02)2,  m.  p.  258°,  colourless  needles.  The  latter  is 
reduced  to  dirO-aminophenyhulphonyleUmnef  m.  p.  155 — 158°,  by  zinc 
dust  and  hot  50%  acetic  acid. 

An  alcoholic  solution  of  sodium  o-nitrophenyl  mercaptide  reacts  with 
ethyl  chloroacetate  at  60°  to  form  ethyl  o-nitrophenylthiolacetate, 

N02-CgH4-S-CH2-C02Et, 
m.  p.  46 — 48°,  brown  needles,  which  in  glacial  acetic  acid  is  oxidised 
by  hydrogen  peroxide  to  ethyl  o-nitropJienylsulphoxidoacetatey 

NOg-CgH^-SO-CHg-COgEt, 
m.  p.  75 — 78°,  or  to  ethyl  o-nitrophenylsulphoneacetatef 

N02-C6H,-S02-CH2-C02Et, 
HL  p.  55 — 57°,  according  to  the  experimental  conditions  ;  the  latter  is 
converted    into    di-o-nitrophenyl    disulphide    by    alcoholic   ammonium 
sulphide.  C.  S. 

Hydrazine  Derivatives  of  Pyridinecarboxylic  Acids.  Hans 
Meyer  and  Josef  Mally  {Monatsh.y  1912,  33,  393 — 414). — The 
condensation  products  of  hydrazine  hydrate  with  the  esters  of  the  three 
pyridinemonocarboxylic  acids,  of  dipicolinic,  quinolinic  and  cincho- 
meronic  acids  have  been  investigated,  In  general,  the  compounds  are 
readily  prepared  and  are  crystalline  when  pure  materials  are 
employed.     The  use  of  crude  material  leads  to  unsatisfactory  results. 
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Picolinic  hydrazide  was  obtained  in  colourless  needles,  m.  p.  100°, 
by  warming  ethyl  picolinate  with  hydrazine  hydrate.  It  condenses 
readily  with  aldehydes;  thus  benzylidenepicolinic  hydrazide,  m.  i).  108°, 
vanillylidenepicolinic hydrazide y  m.  p.  208 — 209°,  and  o-chlorobenzylidene- 
picolinic  hydrazide,  m.  p.  147°  were  isolated.  When  picolinic  hydrazide 
is  treated  with  hydrochloric  acid  and  sodium  nitrite,  the  very  volatile 
picolinazoimide  is  obtained,  which  passes  into  the  corresponding  urethane, 
m.  p.  102 — 103°,  when  its  alcoholic  solution  is  boiled.  The  latter 
substance  is  slowly  hydrolysed  by  boiling  fuming  hydrochloric  acid 
with  the  formation  of  the  hydrochloride  of  2-aminopyridine,  which  was 
identified  by  means  of  its  platinichloride. 

The  hydrazide  and  benzylidenehydrazide  of  nicotinic  acid  have  been 
described  by  Curtius  and  Mohr  (Abstr.,  1899,  i,  73).  o-Ghloro- 
henzylidenenicotinic  hydrazide  has  m.  p.  160 — 161°.  Vamllylidenenico- 
tinic  hydrazide,  m.p.  126 — 12  7°,  yields  a  yellow,  crystalline  hydrochloride, 
m,  p.  241—243°  (decomp.). 

Ethyl  isonicotinate,  when  similarly  treated,  yielded  i^onicotinic 
hydrazide,  m.  p.  163°,  which  combined  with  two  molecules  of  hydro- 
chloric acid,  forming  a  hydrochloride,  m.  p.  above  300°.  Poor  yields 
of  the  volatile  azoimide  were  obtained  when  the  hydrazide  was  acted 
on  by  sodium  nitrite  and  hydrochloric  acid.  Benzylideneisonicotinic 
hydrazide,  vaniUylideneisonicotiriic  hydrazide,  m.  p.  218°,  and  o-chloro- 
benzylideneisonicotinic  hydrazide,  m.  p.  214°,  were  prepared. 

From  dipicolinic  acid  (measurement  of  the  rhombic  crystals  of 
which  gave  a:b  :c  =  0*7221  1  :  1*2866),  the  following  series  of  deriv- 
atives was  obtained :  dipicolinic  dihydrazide,  m.  p.  280° ;  dihenzyl- 
idinedipicolinic  dihydrazide,  m.  p.  297 — 298°;  divanillylidenedi- 
picolinic  dihydrazide,  m.  p.  269 — 270°;  di-o-chlorobenzylidinedipicolinic 
dihydrazide,  m.  p.  356 — 357°.  Treatment  with  sodium  nitrite  and  cold 
hydrochloric  acid  transformed  dipicolinic  dihydrazide  into  the  com- 
paratively stable  dipicolinic  diazoimide,  m.  p.  110 — 111°,  which  yielded 
the  corresponding  diur ethane,  m.  p.  127°,  when  its  alcoholiic  solution 
was  boiled.  Mineral  acids  react  very  slowly  with  this  compound  ;  on 
the  other  hand,  boiling  alcoholic  potash  transforms  it  readily  into 
2  :  Q-diaminopyridine,  m.  p.  180°. 

The  following  derivatives  of  quinolinic  acid  were  similarly  prepared : 
quinolinic  dihydrazide,  m.  p.  224°;  dibenzylidenequinolinic  dihydrazide, 
m.  p.  160°;  di-o-chlorobenzylidenequinolinic  dihydrazide,  m.  p.  210 — 211° ; 
divanillylidinequinolinic  hydrazide,  m.  p.  252°  (decomp.). 

Methyl  cinchomeronate  under  similar  treatment  yielded  un- 
expectedly the  hydrazine  salt  of  hydrazidocinchomeronic  acid,  from 
which  the  free  acid,  C^H^OgNg,  was  readily  isolated.  Either  of  these 
substances,  if  heated  at  365 — 570°,  passes  into  the  cyclic  hydrazide  of 
cinchomeronic  acid  (I),  m.  p.  365°.  Blumenfeld  (Abatr.,  1896,  i,  60) 
proposed  the  same  formula  for  a  substance  which  he  obtained  by  the 
action  of  potassium  hypobromite  on  cinchomeronic  diamide.  The  two 
CO  CO 

CO  NH 
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subHtaDcoH  are   not  identical.     The  one  isolated   by    Blumenfeld  has 
probably  the  isomeric  composition  (II). 

The  action  of  phenyl  hydrazine  on  the  esters  of  the  pyridine- 
carboxylic  acids  was  also  studied.  Ethyl  picolinate  and  methyl 
dipicolinate,  when  boiled  with  phenylhydrazinft,  yielded  picolinic 
phenylhydrazide^  m.  p.  184 — 185°,  and  dipicolinic  dipJienylhydrazide, 
m.  p.  244°,  respectively.  Esters  of  nicotinic  and  isonicotinic  acids 
yielded  only  traces  of  phenylhydrazides.  H.  W. 

Preparation  of  Readily  Soluble  Double  Compounds  from  Di- 
alkylaminodimethylphenylpyrazolone,  Caffeine,  and  Aromatic 
Acids.  Chemische  Werke  vorm.  Heinrich  Byk  (D.R.-P.  243069). — 
The  following  compounds  which  are  readily  soluble  in  water  and  of 
therapeutic  value  are  obtained  by  heating  together  molecular  pro- 
portions of  the  components  in  aqueous  or  alcoholic  solution  (or  by 
fusing  them  together  in  the  absence  of  solvents),  and  subsequently 
evaporating  to  dryness  at  a  low  temperature,  or  in  a  vacuum.  {\)  The 
compound  from  dimethylaminodimethylphenylpyrazolone  (235  parts), 
caffeine  (212  parts),  and  salicylic  acid  (138  parts) ;  rIso  a.  compound  (2) 
when  the  salicylic  acid  is  replaced  by  benzoic  acid,  and  a  compound 
(3)  when  replaced  by  phthalic  acid.  F.  M.  G.  M. 

Preparation  of  Derivatives  of  4-Methylamino-l -phenyl  2:  3- 
dimethyl-6-pyrazolone.  Farbwerke  vorm.  Meister,  Lucius  & 
Bruning  (D.R.-P.  243197.  Compare  Abstr.,  1910,  i,  78,  340).— The 
therapeutically  active  isovaleryl  derivatives  of  4-methylamino-l-phenyl- 
2  :  3-dimethyl-5-pyrazolone  can  be  prepared  by  the  action  of  either 
tsov.ileryl  chloride,  or  isovaleric  acid,  or  anhydride,  on  the  foregoing 
compound,  or  by  the  methylation  of  4-isovalerylamino-l-phenyl-2  : 3- 
dimethyl-5-pyrazolone. 

4:-isoValerylmethylamino-l-phenyl-2  :  3-dimethyl-5-pyi'azolone  forms 
colourless  crystals,  m.  p.  89 — 91°. 

^-Formylmethylamino-\-phenyl-2  :  3-dimethy  1-5 -pyrazolone  has  m.  p. 
107 — 108°,  and  can  be  employed  for  the  preparation  of  formylamino- 
antipyrine,  m.  p.  189°  (Abstr.,  1897,  i,  112).  F.  M.  G.  M. 

Preparation  of  Condensation  Products  in  the  Pyridine, 
Quinoline,  woQuinoline,  and  Acridine  Series.  A.  Kaufmann 
(D.K.-P.  243078). — When  cyclic  ammonium  bases  containing  a  methyl 
group  in  the  a- or  y-position  to  the  ring  nitrogen  atom  are  heated  with 
the  jo-nitroso-derivatives  of  tertiary  arumatic  amines  in  the  presence  of 
an  alkaline  condensing  agent  (such  as  piperidine,  sodium,  or  potassium 
carbonate),  they  yield  compounds  which  are  readily  hydrolysed  to 
CH'N'C  H  'NMe  ^"^'^^^^  ^^  aldehyde  and  a  primary  amine. 
1    '        ^    *  ^       \0-p-Dimethylaminophenylazomethinacri- 

/\/V\/\  ^*^  (annexed  formula),  red  crystals,  m.  p. 

I         I  242 — 245°,  was  prepared  by  fusing /?-nitroso- 

^jj/\/  dimethylaniline  with  10-methylacridine  at 

100 — 120°;    on     hydrolysis     it     furnishes 
/)-aminodimethylaniline  and  10-acridylaldehyde. 
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^-'^-Dimethylaminophenylazomethinequinoline      ethiodide      (annexed 

formula),    green    needles,    m.     p.     200° 

(approx.    decomp.),    was    obtained    in    a 

JCHIN'CgH^'NMeg    similar    manner  from  2-methylquinoline 

\{L.j  ethiodide  in  alcoholic  solution  containing 

^^^^  piperidine.  F.  M.  G.  M. 

Preparation  of  3:6-Diamino-10-alkylacridinium  Compounds. 

Leopold    Cassella   &    Co.     (D.E.-P.     243085).— It    is    found    that 

pTT  3  :  C-diaminoacridice  (Abstr.,   1911,  i,  504) 

is  readily  acylated,  and  the  ring  nitrogen 

atom  subsequently  alkylated  to  yield  (after 

iNHg     hydrolysis)  compounds    of  annexed  general 

formula,    where    E-^CHg,    CgHg,    CgH^,  or 

CgHgCHg,  and  'R^  =  C\,  SO^H,  or  NOg. 

3:6-Diami7io-10-metkylacridinium  chloride, 
red  needles,  was  prepared  in  nitrobenzene 
solution  by  the  action  of  methyl  ^^-toluenesulphonate  on  the  acylated 
base,  followed  by  hydrolysis.  This  compound  has  a  marked  trypano- 
cidal reaction,  1  c.c.  of  a  solution  of  one  gram  in  5000 — 5500  c.c. 
water  being  effective  in  the  case  of  an  infected  mouse. 

F.  M.  G.  M. 


Derivatives  of  Azobenzene.  Otto  N.  Witt  and  Eduard 
KoPETSCHNi  {Ber.,  1912,  46,  1134 — 1154). — The  oxidation  of  ;?-nitro- 
aniline  in  dilute  sulphuric  acid  by  ammonium  persulphate  at  40 — 45° 
yields  a  mixture  of  di-/)-nitroazobenzene  and  di^-nitroazoxybenzene^ 
together  with  a  little  ;?-dinitrobenzene.  (The  lasc  substance  becomes 
the  chief  product,  75 — 77%,  of  the  reaction  when  jt?-nitroaniline  in 
concentrated  sulphuric  acid  is  slowly  added  to  warm  aqueous 
ammonium  persulphate.  o-Dinitrobenzene  can  be  obtained  from 
o-nitroaniline  by  a  similar  process.)  The  reduction  of  the  preceding 
mixture  by  44%  sodium  hydrosulphide  in  warm  aqueous  alcoholic 
solution  yields  di-p-arainoazobenzene  ("diphenine"),  the  diacetyl 
derivative,  m.  p.  295 — 296°,  pale  yellow  crystals,  of  which  crystallises 
from  acetic  acid  in  yellow  prisms  containing  2CH3*C02H,  and  does  not 
experience  the  semidine  transformation  by  treatment  with  alcoholic 
stannous  chloride,  but  yields  acetyl-jo-phenylenediamiue. 

Di-/>-nitrohydrazobei:)zene  is  formed  as  an  intermediate  product  in  the 
preceding  preparation  of  di-/?-aminoazobenzene.  The  paradoxical  fact 
that  the  nitrated  hydrazo-compound  is  converted  into  an  aminoazo- 
compound  in  the  presence  of  a  mild  reducing  agent  is  the  cause  of  the 
present  investigation. 

The  authors  confirm  many  of  Green  and  Bearder's  statements 
(Trans.,  1911,  99,  1960)  regarding  di-/)-nitrohydrazobenzene.  It  is 
obtained  best  by  reducing  with  aqueous  ammonium  hydrosulphide  an 
acetone  solution  of  dinitroazoxybenzene,  or  of  the  above-mentioned 
mixture  of  dinitroazoxybenzene  and  dinitroazobenzene.  The  substance 
is  characterised  by  its  extraordinarily  labile  nature,  undergoing  intra- 
,and  extra-molecular  changes,  whereby  decomposition  and  condensation 
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products  of  very  varied  character  are  forn)ed  by  the  attack  of  different 
reagents.  When  heated  in  aqueous  acetone  on  the  water-bath  with 
50%  potassium  hydroxide  and  methyl  sulphate,  di-/?-nitrohydrazo- 
benzene  yields  T^nUro-p-methoori/methylaminoazobemenef 

0Me-NMe-(JflH^-N:N-CeH,-N02, 
m.  p.  1865°,  garnet-red  Leedles  with  a  bluish-violet  shimmer,  p- 
nitro-^'-nietfiylaminoazobenzen^  NOg'CgH^'^IN'CgH^'NHMe,  m.  p. 
206 — 207°  {acetyl  derivative,  m.  p.  194 — 195°,  orange-red  needles), 
di-;>-nitroazobenzene,  and  the  dimethyl  ether  of  di-jo-nitrohydrazo- 
benzene,  NOj-CgH^-NMe-NMe-CeH^-NOa,  m.  p.  177°,  citron-yellow 
crystals.  The  last  substance,  which  is  the  chief  product  of  the 
reaction,  is  converted  into  p-nitromethylaniline  by  sodium  hydro- 
sulphide,  and  yields,  by  treatment  with  60 — 70%  sulphuric  acid,  an 
emerald-green  solution  which  rapidly  decomposes,  formaldehyde,  di-/?- 
nitroazobenzene,  and  p-nitromethylanilioe  sulphate  being  formed. 

When  heated  in  alcoholic  solution  for  seven  hours  at  170°  in  the 
absence  of  air,  di-p-nitrohydrazobenzene  yields  di-jt?-nitroazobenzene, 
/)-nitroaniline,  p'-nitroaminoazobenzene,  and  bisnitrobenzeneazo-azo- 
benzene,  m.  p.  294°  (Green  and  Bearder  give m.  p.  285 — 286°  [/oc.ci7. J). 
The  last  substance  is  converted  by  boiling  aqueous  alcoholic  sodium 
bydrosulphide  into  bisaminobenzeneazohydrazobenzeTie, 

golden  leaflets,  which  forms  a  sparingly  soluble,  violet  hydrochloride,  is 
converted  into  di-jt>-aminoazobenzene  by  boiling  alcoholic  ammonium 
bydrosulphide,  and  is  oxidised  in  alcoholic  solution  by  mercuric  oxide 
to  bisaminobenzeneazo-azobenzene, 

NH2-C,H,.N,-C,H,-N2-C6H,-N2-C,H,.NH2, 
garnet-red  crystals,  m.  p.  294",  blackening  at  about  280°.  This  base, 
which  is  produced  in  quantity  by  the  reaction  of  di-/?-nitrohydrazo- 
benzene  and  sodium  sulphide  in  boiling  90%  alcohol,  forms  a  brown 
hydrochloride  and  an  orange-red  acetyl  derivative,  m.  p.  361°,  yields 
bisaminobenzeneazohydrazobenzene  by  reduction  in  sodium  hydro- 
sulphide,  and  can  also  be  prepared  by  the  reduction  of  p'-nitroamino- 
azobenzene  by  alcoholic  sodium  sulphide. 

When  warmed  with  concentrated  sulphuric  acid,  di-jo-nitrohydr- 
azobenzene  is  converted,  half  into  di-jo-nitroazo benzene,  and  half  into 
p-nitroaniline.  When  boiled,  or  heated  at  105°  under  pressure,  with 
alcohol  and  concentrated  hydrochloric  acid,  di-p-nitrohydrazobenzene 
yields  di-/)-nitroazobenzene  and  an  unstable,  red  substance,  which  is 
presumably  ^-nitro-^'-hydroxylaminoazobenzene, 

N02-C6H,-N2-C6H,-NH-OH, 
since   it  yields   the  above-mentioned  ^-nitro-j!;'-methoxymethylamino- 
azobenzene  by  methylation. 

It  will  be  seen  from  the  preceding  transformations  that  di-;?-nitro- 
hjdrazobenzene  exhibits  the  typical  behaviour  of  a  hydrazo-compound. 
Its  peculiar  behaviour  is  due  to  the  mobility  of  the  hydrogen  atoms 
of  the  hydrazo-group.  These  hydrogen  atoms  are  easily  removed 
(whereby  dinitroazobenzene  is  produced),  and  are  then  available  either 
for  the  reduction  of  one  or  both  nitro-groups  to  hydroxylamino-  or 
amino-groups,  or  for  flssiou  of  the  azo-linking,  whereby  primary 
amines  are  produced.     The  conversion  of  dinitrohydrazobenzene  into 
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diaminoazobenzene  in  the  presence  of  mild  reducing  agents  is  hereby 
explained.  C.  S. 

Heat  Coagulation  of  Proteins.  Harriettk  Chick  and 
Charles  J.  Martin  (Brit.  Assoc.  Report,  1911,  281 — 286). — Compare 
Abstr.,  1911,  i,  822.  C.  H.  D. 

The  Refractive  Indices  of  Solutions  of  Certain  Proteins. 
VII.  Salmine.  T.  Brailsford  Robertson  (J.  Biol.  Chem.,  1912, 
11,  307 — 312). — The  value  of  a  (change  in  the  refractive  index  of  the 
solvent  due  to  1%  of  the  protein)  for  salmine  chloride  and  sulphate  is 
identical  within  the  experimental  error,  and  =000172  + 0*00009. 

W.  D.  H. 

Direct  Production  of  Carbamide  from  Proteins  during 
Oxidation  or  Hydrolysis.  Egbert  Fosse  {Gompt.  rend.,  1912,  154, 
1187 — 1188). — Bechamp  (1856)  stated  that  carbamide  was  formed 
during  the  oxidation  of  proteins  by  potassium  permanganate,  but  his 
conclusions  were  controverted  by  Staedeler,  Kolbe,  and  others.  The 
following  experiment,  however,  places  the  production  of  carbamide 
beyond  doubt.  Five  grams  of  coagulated  albumin  are  suspended  in 
100  c.c.  of  water,  and  treated  gradually  at  75 — 80°  with  35  grams  of 
potassium  permanganate  in  portions  of  5  grams.  After  filtration,  the 
residue  is  washed  with  150  c.c.  of  acetic  acid,  and  the  fiitrate  treated 
with  30  c.c.  of  a  5%  solution  of  xanthhydrol,  when  dixanthylcarbamide 
separates  in  brilliant  crystals  (Abstr.,  1908,  i,  41).  W.  O.  W. 

Chemical  Nature  of  Specific  Oxygen  Capacity  in  Hsemo- 
globin.  BuDOLPH  A.  Peters  (/.  Physiol,  1912,  44,  131—149).— 
Hsemoglobin,  at  any  rate  as  regards  its  iron-containing  portion,  is 
identical  throughout  vertebrates,  and  it  is  to  this  part  of  the  molecule 
that  the  oxygen  is  attached.  The  ratio  oxygen  to  iron  agrees  within 
experimentol  error  with  the  value  required  for  the  reaction  : 

FeH-02  :^  FeOg.  W.  D.  H. 

Constitution  of  the  Coloured  Constituent  of  the  Pigment  of 
Blood.  II.  Oscar  Piloty  and  Edmund  Dormann  [Annalen,  1912, 
388,  313—329.  Compare  Abstr.,  1911,  i,  92).— Hitherto  only  basic 
substances  have  been  isolated  from  the  products  of  the  reduction  of 
heemin  by  hydriodic  acid  and  phosphonium  iodide.  Acidic  products 
have  now  been  isolated.  The  products  of  the  reduction  are  basified 
and  distilled  with  steam,  and  the  residual  liquor  is  filtered  (the  precipi- 
tate apparently  contains  hsematopyrrolidinic  acid)  and  extracted  with 
ether  after  being  acidified  with  dilute  sulphuric  acid.  The  ethereal 
extract  contains  phonopyrrolecarboxylic  acid  (the  picrate  of  which  has 
m.  p.  157°,  not  148°,  as  stated  previously)  and  a  new  acid,  O^^^fi^ , 
m.  p.  105°,  stout  prisms  {picrate,  m.  p.  142*5°),  which  is  called  xantho- 
pyrrolecarboxylic  acid,  and  receives  the  provisional  formula : 

CO,H.CH,CH,C<^^^-g| 

a  very  small  quantity  of  a  third  acid  is  also  present,  which  has  not  yet 

n  71* 
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been  isolated.  An  aqueous  solution  of  xanthopyrrolecarboxylio  acid 
at  50°  reacts  with  nitrous  acid  to  form  an  iaomeridey  m.  p.  201 — 202° 
(decomp.),  of  the  oxime  of  haematic  acid. 

In  consequence  of  the  discovery  of  xanthopyrrolecarboxylio  acid,  it 

is  suggested    that   the   right-hand    half    of    the   formula  previously 

QTT  suggested  for  haematoporphyrin 

j^|T  must  be  replaced  by  a  complex 

V        y.  such   as  the   annexed ;  corres- 

^C''''^  ^C'CHI        ponding  changes  must  be  made 


:cH-c — c 


/ 


:CH»C\  /C\  "^  ^^Jj {Jj^j.  in  the   suggested   formulae   of 

^^^    ^\     /  mesoporphyrin  and  hsemin. 

{V()H\  '^^^  presence  of  a  complex 

^       '  such   as,    or    similar    to,    this 

would  account,  not  only  for  the  production  of  butyric  acid  which 
appears  to  be  formed  during  the  decomposition  of  hsematoporphyrin 
and  hsemin,  but  also  for  the  presence  of  phyllopyrrole  (2:3:5- 
trimethyl-4-ethylpyrrole)  in  the  hsemopyrrole  mixture  (Willstatter 
and  Asahina,  this  vol.,  i,  41). 

The  mean  molecular  weight  of  hsematoporphyrin,  determined  in 
pyridine  by  the  ebullioscopic  method,  is  1150;  the  value  required  by 
the  formula  suggested  in  this  paper  is  1168.  C.  S. 

Bchinochrome,  a  Red  Substance  in  Sea  Urchins.  J.  F. 
McClendon  {J.  Biol.  Ghem.,  1912,  11,  435 — 441). — Just  as  hsemo- 
lytic  agents  cause  hsemoglobin  to  leave  red  corpuscles,  so  do  cytolytic 
agents  cause  echinochrome  to  leave  the  cells  which  contain  the 
chromatophores  which  are  coloured  red  by  echinochrome.  The 
pigment  before  extraction  shows  no  absorption  bands,  but  after 
extraction  with  ether,  alcohol,  or  water  two  spectroscopic  bands  are 
seen,  the  positions  of  which  vary  with  the  solvent,  but  the  measure- 
ments given  are  approximately  the  same  as  previously  stated  by 
McMunn.  On  the  addition  of  iodine  in  potassium  iodide,  it  is  obtained 
in  crystalline  form,  as  A.  P.  Mathews  found.  The  percentages  of 
carbon,  hydrogen,  and  nitrogen  vary  with  the  methods  used.  It  is 
precipitated  by  alkalis  in  alcohol,  also  by  phosphomolybdic  and  phospho- 
tungstic  acids,  but  not  by  tannin.  It  is  probably  amphoteric.  No 
evidence  that  it  acts  as  an  oxygen  carrier  was  found.  Echinochrome 
is  probably  held  in  the  same  way  as  chlorophyll  is  held  in  the  plant 
cell.  W.  D.  H. 

Keratin  of  Elephant  Epidermis.  Hans  Buchtala  {Zeitsch. 
physiol.  Cliem.,  1912,  78,  55 — 61). — The  purified  air  dry  material 
contained  2*66%  of  ash  comprising  considerable  quantities  of  iron. 
The  total  nitrogen  was  14'26%,  distributed  as  ammonia,  1*47%, 
melanin,  0*2%,  monoamino-acida,  12*25%,  diamino-acids,  0*32%. 

On  hydrolysis  with  hydrochloric  acid  the  following  results  were 
obtained:  glycine,  8*33%;  alanine,  5*07%;  valine,  2*43%;  leucine, 
3*6%;  glutamic  acid,  10*2%;  phenylalanine,  2*33%;  tyrosine,  5*2%; 
cystine,  4-70%. 

About  10%  of  a  residue  remained  on  hydrolysis  somewhat  resembling 
asphalt,  part  of  which  consisted  of  fatty  acids.  E.  F.  A. 
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Action  of  Light  and  Hydrogen  Peroxide  on  Proteins  and 
Amino-acids.  Jean  Effront  {Compt.rend.,  1912,  154,  1111 — 1114). 
— When  sterile  solutions  of  peptone  are  exposed  to  sunlight,  decom- 
position occurs,  and  hydrogen  peroxide,  nitrates,  ammonia,  and  volatile 
acids  appear  in  the  liquid.  The  destruction  of  the  peptone  appears  to 
be  due  to  the  hydrogen  peroxide,  since  this  substance  brings  about 
rapid  and  complete  destruction  of  peptones  and  amino-acids,  the 
transformation  being  analogous  to  that  effected  by  proteolytic  bacteria 
and  amidases.  W.  0.  W. 

Lipoids.  XV.  The  Drying  of  Tissues  and  Blood  for  the 
Preparation  of  Lipoids.  Sigmund  Frankel  and  Aladar  Elfer 
(Biochem.  Zeitsch.^  1912,  40, 138 — 144). — The  authors  have  found  that 
anhydrous  sodium  phosphate  is  preferable  both  to  sodium  and  calcium 
sulphates  for  the  drying  of  tissues.  Less  salt  is  used,  and  there  is  the 
further  advantage  that  the  hydrated  salt  is  still  liquid  at  37°.  The 
salt  is,  therefore,  ground  up  with  the  tissue  in  warmed  vessels,  and 
then  pressed  in  warm  cloths.  The  material  can  be  thus  obtained  in 
a  dried  form,  which  can  be  readily  powdered  without  a  great  increase 
in  bulk.  S.  B.  S. 

Notes.  [Tryptophan.  Selective  Absorption.  Nomenclature.] 
Emil  Abderhalden  {Zeitsch.  physiol.  Ghem,^  1912,  78,  159 — 163). — 
I.  Formation  of  a  Brown  Pigment  from  Tryptophan. — Tryptophan 
mother  liquors  darken  when  kept  for  a  long  time,  and  finally  a  small 
quantity  of  a  brown  substance  separates.  This  is  soluble  in  both 
alkali  and  acid ;  it  contains  38'3%  C,  4-83%  H,  and  11  54%  N.  When 
burnt  an  odour  of  indole  is  perceptible.  It  is  considered  to  be  a  con- 
densation product  derived  from  tryptophan  or  from  a  derivative  of  this. 
It  no  longer  gives  a  coloration  with  glyoxylic  acid  and  concentrated 
sulphuric  acid. 

II.  The  fluid  obtained  from  the  spongiosa  of  the  head  of  the  femur 
gave  a  precipitate  of  protein  which  contained  a  considerable  propor- 
tion of  tryptophan — above  3%.  Tryptophan  was  also  obtained  from  a 
compound  present  in  the  urine  in  a  case  of  melanuria. 

III.  The  behaviour  of  pieces  of  spinal  nerve,  sympathetic  ganglion 
tissue,  and  of  striped  and  smooth  muscle  fibre  towards  l-^  o?-,  and 
(//-adrenaline  has  been  studied  with  the  object  of  detecting  selective 
absorption  by  the  tissue.     No  such  absorption  could  be  detected. 

lY.  Nomenclature  Simplification. — Halliburton's  suggestion  to  use 
the  terms  caseinogen  and  casein  is  supported. 

It  is  proposed  to  use  hsematin  instead  of  hsemochromogen.  The 
general  name  sterol  is  proposed  for  all  compounds  of  the  cholesterol 
group.  E.  F.  A. 

The  Influence  of  Colloids  on  Ferments.  II.  The  Action  of 
Inorganic  Colloids  on  Trypsin.  Ludwig  Pincussohn  {Biochem. 
Zeitsch.,  1912,  40,  308 — 313). — Metallic  colloids  containing  albumin 
as  protective  colloid,  as  well  as  oxides  and  peroxides,  exert  an  inhibi- 

Itory  action  on  trypsin,    and  when  in  sufficiently  high   concentration, 
completely  stop  the  ferment  action.     Metallic  colloids  prepared  by  the 
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action,  the  coDceDtration   in  which   this    action    takes    place    being 
characteristic  for  each  individual  metal.  S.  B.  S. 

The  Action  of  Trypsin.  I.  Hydrolysis  of  Caseinogen  by 
Trypsin.  E.  H.  Walters  (J,  Biol  Cliem.,  1912,  11,  267—306).— 
The  method  of  estimating  the  velocity  with  which  caseinogen  is 
hydrolysed  by  determining  the  nitrogen  in  the  undigested  portion  after 
precipitation  with  acetic  acid  yields  accurate  results.  Precipitation 
by  acetic  acid  is  hastened,  and  a  clear  filtrate  assured  by  adding  first 
a  slight  excess  of  alkali.  The  relation  between  the  time  of  hydrolysis? 
and  the  amount  of  ♦'  basic  "  sodium  caseinogenate  hydrolysed  is  what 
would  be  expected  from  the  unimolecular  formula.  The  velocity  with 
which  basic  sodium  caseinogenate  is  hydrolysed  by  trypsin  is  directly 
proportional  to  the  concentration  of  the  enzyme.  The  velocity 
constant  decreases  slightly  as  the  concentration  of  the  substrate 
increases.  The  nature  of  the  base  combined  with  caseinogen  has  no 
influence.  There  is  no  relation  between  the  degree  of  dissociation  and 
the  rate  with  which  basic  caseinogenates  are  hydrolysed  by  trypsin. 
Rapid  auto- hydrolysis  occurs  in  solutions  of  neutral  and  basic  caseino- 
genates of  the  alkalis  and  alkaline  earths.  W.  D.  H. 

Comparative  Hydrolysis  of  Sucrose  by  Various  Acids  in 
Presence  of  the  Invertase  of  Aspergillus  Niger.  Gabriel 
Bertrand,  M.  Rosenblatt,  and  (Mme.)  M.  Rosenblatt  {Bull.  Soc. 
chim.,  1912,  [iv],  11,  464—468.  Compare  this  vol.,  i,  327).— The 
results  obtained  resemble  generally  those  already  recorded  for  yeast 
invertase  (loc.  cit.)  Aspergillus  invertase  is,  however,  more  susceptible 
to  the  influence  of  acid  radicles  than  yeast  invertase,  and  consequently 
the  disturbing  influences  shown  in  the  previous  work  are  more 
accentuated  in  this.  The  optimum  concentrations  for  most  acids  are 
higher  for  Aspergillus  invertase  than  for  yeast  invertase,  but  they  are 
identical  for  propionic  acid,  and  less  for  nitric,  formic,  and  phosphoric 
acids.  These  differences  are  not  due  to  the  salts  present  in  the 
enzyme  preparations  used,  and  seem  to  be  traceable  to  the  influence  of 
the  acid  on  the  enzyme  itself.  T.  A.  H. 

Action  of  Bmulsin  on  Salicin  in  Alcoholic  Solution. 
6mile  Bourquelot  and  Marc  Bhidel  (Compt.  rend.,  1912,  164, 
944—946;  J.  F/iarm.  Chim.,  1912,  [vii],  5,  388—392.  Compare 
Abstr.,  1911,  i,  1053). — An  examination  of  another  case  in  which, 
contrary  to  the  usual  view,  alcohol  does  not  inhibit  the  hydrolytic 
activity  of  an  enzyme.  Unlike  gentiopicrin,  salicin  is  not  hydrolysed 
by  emulsin  in  presence  of  95°  alcohol  at  the  ordinary  temperature. 
With  alcohol  of  90°  strength,  hydrolysis  occurs,  and  equilibrium  is 
attained  after  forty-eight  days,  when  37%  of  the  glucoside  has  been 
decomposed.  As  the  strength  of  the  alcohol  is  diminished,  equilibrium 
is  more  rapidly  attained,  and  a  greater  proportion  of  the  salicin 
undergoes  hydrolysis.  W.  0.  W. 

Studies  on  Enzyme  Action.  I.  Some  Experiments  with 
the  Castor  Bean  Lipase.  K.  George  Falk  and  John  M.  Nelson 
{J,  Amer.  Chem.  Soc,  1912,  34,  735—745). — A  comparative  study  has 
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been  made  of  the  hydrolysis  of  methyl  acetate,  ethyl  butyrate,  and 
olive  oil  by  the  lipase  of  castor  seed.  The  addition  of  small  quantities 
of  alkali  hydroxide  at  the  beginning  of  the  action  does  not  affect  the 
subsequent  hydrolysis  in  the  case  of  methyl  acetate,  but  diminishes 
the  rate  of  action  in  that  of  ethyl  butyrate.  The  results  obtained 
with  olive  oil  do  not  lead  to  any  definite  conclusion.  In  ether, 
saturated  with  water,  or  acetone,  containing  a  small  quantity  of 
water,  methyl  acetate  is  hydrolysed  by  lipase  to  a  considerable  extent 
both  at  the  ordinary  temperature  and  at  the  b.  p.  of  the  liquid.  It 
has  been  found  that  small  quantities  of  an  active  constituent  can  be 
extracted  from  the  lipase  by  water  and  by  ethyl  acetate.  By  the 
electrolysis  of  an  aqueous  suspension  of  the  lipase  preparation,  a 
substance  was  produced  in  the  anode  solution,  probably  by  oxidation, 
which  showed  marked  hydrolytic  activity.  E.  G. 


Preparation  of  Arsinic  Acids  of  the  Indole  Series.  C.  F. 
BoEHRiNGER  &  SoHNE  (D.R.-P.  240793). — When  indoles  are  heated 
with  arsenic  acid  in  either  aqueous  or  organic  solvents,  substitution 
occurs  in  the  para-position  to  the  nitrogen  atom  in  the  indole  ring ; 
this  new  type  of  therapeutically  active  compounds  crystallise  readily, 
and  form  well  characterised  salts  with  either  organic  or  inorganic 
bases. 

*l-Methylindole-Z-arsinic  acid  (annexed  formula),  colourless  needles, 
y.  m.  p.  180—182°,  was  obtained  in  93%  yield 

/     I C*AsO(OH)2     by  gently    warming  anhydrous  arsenic    acid 

I       1      /CMe  (28*4    parts)    with    6    parts    of    water,    and 

^^      T^TT  adding     2-methylindole     (IS'l     parts)    with 

continual  stirring,  when  the  whole  solidifies 
to  a  crystalline  mass.  The  sodium  salt,  C'9H903NAsNa,2|H20, 
has  m.  p.  225 — 235°  (decomp.);  the  quinine  salt, 

C2oH2AN2,C,H,o03NAs,2jH20, 
sinters  at  155°,  m.  p.  170—172°. 

a-Naphthindolearsinic  acid,  C12HJ2O3NA8,  prepared  in  boiling 
absolute  alcohol  and  toluene  solution,  is  obtained  in  56%  yield. 

6-Chloro-2-methylindole-3-arsinic  acid^  Cc^HgOgNClAs,  m.  p.  185 — 186° 
(decomp.),  is  similarly  prepared  from  5-chloro-2-methylindole. 

F.  M.  G.  M. 


3 : 3'-Diamino-4 : 4'-dihydroxyarsenobenzene  Hydrochloride 
(Salvarean)  and  Allied  Substances.  Paul  Ehrlich  and  Alfred 
Bertheim  (Ber.,  1912,  45,  756— 766).— 3 -Nitro-4-hydroxyphenyl- 
arsinic  acid  is  reduced  by  methyl  alcohol  and  4%  sodium  amalgam  to 
3-aniino-4:-hydroxyphenylarsinic  acid,  NH2'C^H3(PH)*As03H2,  which 
crystallises  in  small  prisms,  is  sparingly  soluble,  darkens  above  170°, 
and  decomposes  without  melting,  possesses  reducing  properties,  and 
forms  a  sodium,  salt,  C^^H704NA8Na,H20  (or  2H2O).  By  treating  its 
solution  in  dilute  hydrochloric  acid  and  potassium  iodide  with  sulphur 
dioxide,  it  is  converted  into  (impure)  3-ami7io-i-hydroxyp/ienylarsenic 
\^oxidej  NH2*CgH3(OH)*AsO,  which  is  soluble  in  acids   and  in  alkali 
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hydroxides  or  carbonatei»,  and  forms  an  extremely  soluble  hydrochloi-ide, 
C<,Ho02NA8,HCl,iKtOH. 

3  :  Z-DiamiiwA  :  ^i' -dViydroxyarsenohenzen^  hydrochloride^ 
A82[CeH,(OH)-NH2,HCl],, 
can  be  prepared  by  reducing  tlie  preceding  compound  with  stannous 
chloride  and  hydrochloric  acid,  or  by  treating  3-nitro-4-hydroxyphenyl- 
arninic  acid  in  an  aqueous  solution  of  magnesium  chloride  with  alkaline 
sodium  hyposulphite  at  55 — 60",  and  acting  on  the  isolated  product 
with  methyl-alcoholic  hydrogen  chloride.  As  thus  prepared,  the 
hydrochloride  contains  MeOH,  and  decomposes  at  185 — 195°.  It  is 
easily  soluble  in  water,  but  not  in  concentrated  hydrochloric  acid,  and 
by  treatment  with  sodium  hydroxide  yields  '6  '.2>' -diamino-i'A'- 
dihydroTyarsenobenzeiie^  which  is  soluble  in  an  excess  of  the  alkali. 

A  delicate  test  for  the  hydrochloride  is  to  treat  it  with  p-dimethyl- 
aminobenzaldehyde  in  dilute  hydrochloric  acid,  containing  some 
mercuric  chloride,  whereby  an  orange  coloration,  and  subsequently  an 
orange  precipitate,  are  produced 

Salvarsan  is  very  readily  oxidised  in  the  a^r,  yielding  the  amino- 
hydroxyphenylarsenic  oxide.  This  fact  is  important  from  the  physio- 
logical side,  because  the  oxide  is  about  twenty  times  as  poisonous  as 
salvarsan.  By  more  energetic  oxidation,  for  example,  by  hydrogen 
peroxide  or  iodine  solution,  salvarsan  is  converted  into  aminohydroxy- 
phenylarsinic  acid. 

Solutions  of  salvarsan  in  water,  methyl  alcohol,  or  aqueous  alkalis 
are  very  unstable.  Even  with  the  complete  exclusion  of  oxygen,  they 
become  red  and  finally  colourless,  a  complex,  reddish-brown  precipitate 
being  formed.  C  S. 

Isomorphism  in  Organo-metallic  Compounds.  I.  Deriv- 
atives of  Quadrivalent  Metals.  Paul  Pascal  {Bull.  Soc.  chim., 
1912,  [iv],  11,  321 — 325). — Determinations  of  the  fusion  curves  of 
binary  mixtures  of  the  tetraphenyl  derivatives  of  silicon,  tin,  and  lead 
show  that  these  three  compounds  are  isomorphous,  and  thus  afford 
further  evidence  of  the  close  relationship  of  lead  to  silicon  and  tin. 

Tetraphenylsilicon,  m.  p.  233°,  when  mixed  with  varying  quantities 
of  tin  tetraphenyl,  begins  to  solidify  at  a  slightly  higher  temperature 
than  that  at  which  solidification  is  complete,  until  the  quantity  of  the 
silicon  compound  falls  to  33%,  when  the  mixture  solidifies  at  a  constant 
temperature  of  221°.  The  corresponding  figures  for  a  mixture  of 
tetraphenylsilicon  and  lead  tetraphenyl  are  34%  and  218"8°.  A  mix- 
ture of  tin  tetraphenyl,  m.  p.  225*7°,  and  lead  tetraphenyl,  m.  p.  227*7°, 
on  the  contrary,  shows  no  eutectic  point,  and  the  crystals  which 
separate  are  always  richer  in  lead  than  the  liquid.  From  these  results 
the  conclusion  is  drawn  that  these  three  compounds  are  simi'arly 
constituted  and  of  very  similar  crystallographic  form,  and  that  they 
are  able  to  form  mixed  crystals  in  all  proportions.  T.  A.  H. 
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The  Formation  of  the  Chief  Constituents  of  Petroleum. 
Oarl  Engler  {Petroleum^  1912,  7,  399 — 403). — The  author  discubses 
the  probable  and  possible  origin  of  petroleum  by  means  of  poly- 
merisation and  depolymerisation  of  the  decayed  complex  organic 
constituents  of  plant  and  animal  remains. 

The  following  distinct  "  phases "  of  bitumen  are  discussed  :  ana- 
bitumen,  polybitumen,  catabitumen,  ecgonobitumen,  and  oxybitumen, 
and  from  these  are  traced  the  possible  formation  of  the  different 
constituents  contained  in  petroleum.  F.  M.  G.  M. 

Preparation  of  Butadiene  and  its  Homologues.  Geza 
AusTERWEiL  (D.R.-P.  245180). — Isoprene,  accompanied  by  varying 
quantities  of  butadiene  and  mono-  and  di-methylbutadienes,  is  obtained 
when  vinyl  bromide  (107  parts)  is  slowly  dropped  into  a  mixture  of 
magnesium  (24  parts)  and  ether  (400  c.c),  followed  by  the  addition  of 
j8-chloropropylene  (75  parts).  After  heating  during  a  short  period, 
the  mixture  is  shaken  with  ice  and  dilute  acetic  acid,  and  the  com- 
ponents are  subsequently  separated  by  distillation.  The  reaction  takes 
place  according  to  the  equation  : 

2CH2:CRR'  +  Mg  =  MgR2  +  CH2:CIl'-CR':CH2, 
where  R  is  a  halogen  atom,  and  R',  alkyl,  aryl,  or  hydrogen. 

F.  M.  G.  M. 

Pyrogenic  Acetylene  Condensations.  Richard  Meyer  {Ber.^ 
1912,  45,  1609 — 1633). — The  formation  of  benzene  hydrocarbons  by 
the  dry  distillation  of  coal  is  probably  largely  due  to  the  aromatic 
nature  of  coal  itself  (compare  Burgess  and  Wheeler,  Trans.,  1911,  99, 
649,  and  Pictet  and  Ramseyer,  Abstr.,  1911,  i,  850),  but  the  condensa- 
tion of  acetylene  undoubtedly  plays  an  important  part.  Berthelot 
expressed  the  opinion  that  coal-gas  acetylene  owes  its  origin  to  the 
decomposition  of  methane,  but  it  has  been  shown  that  a  much  higher 
temperature  is  necessary  for  this  change  than  for  the  production  of  tar, 
whilst  the  present  author  believes  that  the  reverse  action  (conversion  of 
acetylene  into  methane)  takes  place  to  a  great  extent.  This,  in  con- 
junction with  the  ready  condensation  to  aromatic  hydrocarbons,  would 
explain  why  acetylene  occurs  in  only  small  quantities  in  coal  gas. 

The  experiments  of  Berthelot  have  now  been  repeated  on  a  large 
scale  under  carefully  controlled  conditions,  and  the  resulting  tar  has 
been  subjected  to  exact  investigation.  The  apparatus  consists  in  the 
main  of  two  vertical  tube  furnaces  heated  electrically,  each  provided 
with  an  electric  resistance  thermometer  and  a  number  of  receivers  for 
the  tar.  The  temperature  of  the  first  is  maintained  at  640 — 650°,  and 
that  of  the  second  at  800°,  very  careful  regulation  being  made  possible 
by  a  number  of  electrical  appliances.  The  acetylene  is  diluted  with 
the  same  volume  of  hydrogen,  since  it  otherwise  inflames  and  deposits 
charcoal,  but,  nevertheless,   a  considerable   proportion  is  decomposed 
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into  methane.  After  passing  through  the  furnaces,  the  gases  are  used 
to  dilute  further  volumes  of  acetylene.  The  whole  apparatus  is  placed 
in  circuit  with  an  exhaust,  which,  when  once  regulated,  is  made  to 
work  automatically,  so  that  the  gases  circulate  at  a  constant  speed  of 
about  40  litres  per  hour,  a  particle  of  acetylene  spending  about  one 
minute  in  each  furnace.  In  one  experiment  1732  litres  of  mixed 
gases,  containing  866  litres,  or  952  grams,  of  acetylene,  gave  601 
grams  of  tar,  that  is,  63%.  The  loss  is  due  to  the  formation  of 
methane  and  hydrogen,  and  the  excess  of  these  gases  must  be  removed 
from  time  to  time. 

The  tar  from  the  first  furnace  is  richer  in  light  oils,  and  that  from 
the  second  in  high- molecular  hydrocarbons.  They  have  been  submitted 
to  repeated  fractionation  and  crystallisation,  and  any  unsaturated 
hydrocarbons  have  been  removed  by  bromine  water.  Benzene  forms 
about  one-fifth  of  the  product.  Electric  heating  was  resorted  to  in 
order  to  thoroughly  fractionate  the  portion  boiling  from  90°  to  150°,  and 
toluene,  which  Berthelot  did  not  find,  was  definitely  identified,  whilst 
xylenes  could  not  be  characterised.  The  next  higher  fraction,  up  to 
200°,  was  found  to  absorb  bromine,  the  product  on  steam  distillation 
giving  bromohydroxyindene,  m.  p.  129°,  from  which  indene  was 
obtained  by  the  method  of  Weissgerber  and  Dombrowsky  (Abstr., 
1909,  i,  219).  Except  in  boiling  point  (179°)  this  has  many  of  the 
properties  of  styrene,  which  could  not  be  detected,  and  Berthelot  was 
probably  mistaken  in  assuming  the  formation  of  the  latter. 

The  residue  from  the  separation  of  indene,  and  the  highest  fractions, 
were  redistilled,  and  the  portion  boiling  between  200°  and  300°  was 
separated  by  steam  distillation  into  naphthalene,  diphenyl,  and 
fluorene.  Similarly,  from  the  fraction  300 — 450°  a  small  amount  of 
anthracene  together  with  pyrene  and  chrysene  were  obtained.  These 
nine  hydrocarbons  have  been  most  precisely  characterised,  and  have  all 
been  found  in  coal-tar.  J.  C.  W. 

Hypoiodites  in  the  Formation  of  Iodoform.  A.  Pieroni 
(Gazzetta,  1912,  42,  i,  534 — 536). — It  is  generally  assumed  that  the 
formation  of  iodoform  from  acetone  or  compounds  containing  the 
group  CHg-CO-C  or  CH3-CH(0H)-C  is  brought  about  by  the  action 
of  hypoiodites,  just  as  chloroform  is  given  by  hypochlorites.  If  the 
iodoform  produced  by  the  interaction  of  an  energetic  base  (for 
example,  sodium  hydroxide),  iodine,  and  acetone  really  depends  on  the 
quantity  of  hypoiodite  present,  the  amounts  of  iodoform  which  can  be 
obtained  must  be  proportional  to  the  quantities  of  hypoiodite  obtain- 
able from  the  base  and  the  iodine.  Schwicker  (Abstr.,  1895,  ii,  213) 
showed  that  the  reaction  according  to  which  hypoiodites  are  trans- 
formed in  alkaline  solution  is  of  the  third  order;  this  author 
determined  the  quantity  of  hypoiodite  formed  in  the  reaction  between 
a  base  and  a  solution  of  iodine  in  potassium  iodide  by  titrimetric 
estimation  of  the  iodine  liberated  by  potassium  hydrogen  carbonate. 
The  present  author  estimates  the  hypoiodite  with  acetone  in  alkaline 
solution,  his  results  showing  that  the  transformation  of  the  hypo- 
iodite is  a  reaction  of  the  second  order,  and  hence  that  the  formation 
of  iodoform  is  due  to  the  action  of  the   hypoiodite  on  the  acetone. 
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The  values  of  K  for  the  formation  of  iodoform  are  of  the  same  order 
of  magnitude  as  those  obtained  by  Schwicker.  T.  H.  P. 

Condensation  of  the  Sodium  Derivatives  of  Primary 
Alcohols  -with  Secondary  Alcohols.  Marcel  Guerbet  {Compt. 
rend.,  1912,  154,  1357—1359.  Compare  Abstr.,  1910,  i,  149,  454).— 
When  secondary  alcohols  are  heated  with  the  sodium  derivatives  of 
primary  alcohols,  sodium  hydroxide  is  formed  together  with  a 
secondary  alcohol  in  which  the  alkyl  group  of  the  primary  alcohol 
is  joined  to  the  carbon  atom  next  to  that  to  which  the  hydroxyl 
group  is  attached. 

zsoPropyl  alcohol  when  heated  with  sodium  isoamyloxide  at  220 — 230° 
forms  P-m6thylheptane-t,-oh  b.  p.  172—173°,  D^  0-8329,  which  under 
the  action  of  potassium  hydroxide  at  230°  yields  hydrogen  and  an 
alcohol,  CjgHg^O,  b.  p.  160 — 165°/ 15  mm.,  together  with  small 
quantities  of  formic  acid  and  of  an  acid,  the  barium  salt  of  which  has 
the  formula  (C7Hj302)2Ba.  It  thus  appears  to  be  a  secondary  alcohol. 
This  view  is  supported  by  its  velocity  of  esterification,  18*8.  When 
oxidised,  it  yields  /8-methylheptane-^-one,  b.  p.  170 — 171°,  which 
gives  a  crystalline  compound  with  sodium  hydrogen  sulphite,  and 
was  further  identified  by  oxidising  it  to  acetic  acid  and 
S-methylvaleric  acid.  Similarly,  y-propyloctane-^-ol  results  from  the 
interaction  of  propyl  and  octylic  alcohols  in  the  presence  of  sodium. 
It  has  b.  p.  234—235°  m.  p.  +5°,  D^^  0-831,  velocity  of  esterification, 
16-4.  Its  acetic  ester  has  b.  p.  246—248°  When  heated  at  230° 
with  an  excess  of  potassium  hydroxide,  it  yields  hydrogen,  an  alcohol, 
b.  p.  above  300°  (decomp.),  and  small  quantities  of  formic  and  octoic 
acids.  On  oxidation,  it  yields  y-propyloctane-^-one,  b.  p.  230 — 231°, 
D"  0  8405,  which  combines  with  sodium  hydrogen  sulphite,  and  can  be 
further  oxidised  to  acetic  acid  and  propyl  amyl  ketone,  b.  p.  187 — 188°. 

H.  W. 

A  Mode  of  Formation  of  Acraldehyde.  William  Oechsner 
D^  ComacK  {Compt.  rend.,  1912,  154,  1353 — 1354). — Acraldehyde  is 
formed  during  the  dry  distillation  of  sodium  formate.  It  was 
identified  by  transforming  it  into  acraldehy de-ammonia,  which  yielded 
picoline  when  subjected  to  dry  distillation.  The  platinichloride  of  the 
latter  was  analysed.  H.  W. 

Condensation  of  Butyrone  with  Organo-magnesium 
Compounds.  Marcel  Murat  and  Gaetan  Amouroux  (/.  Pharm, 
Chim.y  1912,  [viii],  5,  473 — 478). — A  number  of  tertiary  alcohols 
obtained  by  treating  dipropyl  ketone  with  the  Grignard  reagent  are 
described. 

Dipropyli^oamylcarhinol,  CgHi^-CPr/'OH,  D^  08548,  D^^  0-8388, 
Wjj  1-443,  b.  p.  114 — 11 6°/ 17  mm.,  obtained  by  condensing  dipropyl 
ketone  with  magnesium  isoamyl  bromide,  is  a  viscous,  pleasant- 
smelling  liquid.  On  catalytic  dehydration  with  alumina,  it  yields  a 
hydrocarbon,  CgHjoICPrg^  or  CgHii-CPr'^ICgHg,  D^  0-7851,  D'-^i  0-7672, 
n^  1-434,  b.  p.  191 — 192°/760  mm.,  as  a  colourless,  mobile  liquid  with 

faintly  alliaceous  odour.  ^On  catalytic  reduction  over  hot  nickel  this 
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olefinic  hydrocarbon  yields  dipropylisoaim/lmetkane  [S-iiioaTnijlhejytane]^ 
D^*  0-7538,  7in  1-425,  b.  p.  189—1907760  mm. 

Dijiropyl'\mbutylcarbinol,  D^  08577,  D^*  08445,  n^  1439,  b.  p. 
110 — 114°/20mm.,  is  a  colourless,  syrupy  liquid.  It  is  decomposed 
by  hot  alumina,  giving  a  hydrocarbon,  CuHjg,  D^^  0*7710,  np  1-433, 
b.  p.  180 — 183°/760  mm.,  which  is  colourless  and  of  disagreeable  odour. 

Phenyldip'opylcarbinol,  D«  09589,  D^^  0-9470,  n^  1-516,  b.  p. 
134°/26  mm.  is  a  colourless,  viscid  liquid;  the  acetyl  derivative  has 
J>^^  0-8973  and  b.  p.  I6O719  mm.  (decomp.).  On  dehydration, 
h-pJi6nyl-C^y-heptene,  CPra-PhiCgHg,  D^^  0-8855,  n}^  1-522,  b.  p.  228°/ 
760  mm.,  *s  formed  as  a  colourless  liquid,  which  with  nitrosyl  chloride 
at  -  10°  gives  a  colourless  nitrosochloride,  m.  p.  112°  (decomp.). 

Bemyldipropylcarbinoly  D^  09506,  D^^  09386,  n„  1-513,  b.  p. 
161  — 164°/30  mm.,  is  a  viscous  liquid  with  a  pleasant  odour.  On 
dehydration  by  hot  alumina,  it  yields  a  hydrocarbon,  D^^  0-902, 
n^  1-523,  b.  p.  246  — 248°/760  mm.,  which  on  catalytic  reduction  over 
nickel  yields  h-benzylheptane,  CHgPh-CJHPrg",  D^*  0-854,  n^  1*487, 
b.  p.  241 — 244°/756  mm.,  and  with  nitrosyl  chloride  furnishes  a 
nitrosochloride,  m.  p.  115°. 

cycXoHexyldipropylcarbinol,  D«  09157,  D^^  0-9025,  iiyy  1-469, 
b.  p.  128— 130°/11  mm.,  256— 260°/760  mm.,  is  a  colourless,  syrupy 
liquid  with  a  fruity  odour,  and  gives  an  acetyl  ester,  b.  p.  133 — 136°/ 
5  mm.  On  dehydration,  the  alcohol  furnishes  an  ethylenic  hydrocarbon, 
D21  0-8441,  wi,  1-467,  b.  p.  226— 228°/760  mm.,  which  gives  a  nitroso- 
chloQ'ide,  m.  p.  110°  (decomp.).  On  reduction,  this  hydrocarbon 
furnishes  8-cyc\ohexylhejtane,  D^^  0-8468,  rij,  1-467,  b.  p.  228°/760  mm., 
a  colourless,  almost  inodorous  liquid.  T.  A.  H. 

Metallic  Glycoloxides.  E.  Chablay  (CompL  rend.,  1912,  154, 
1507 — 1509). — Ethylene  glycol  dissolved  in  liquid  ammonia  reacts  with 
a  solution  of  sodium,  potassium,  or  lithium  in  the  same  medium  at 
-50°,  giving  a  monometallic  glycoloxide,  OM'CHg'CHg'OH.  The 
sodium  and  potassium  derivatives  are  crystalline,  whilst  the  lithium 
salt  is  a  white,  amorphous  powder.  These  substances  when  heated  in 
a  current  of  hydrogen  begin  to  lose  glycol  at  165°,  and  at  200°  are 
rapidly  converted  into  the  corresponding  dimetallic  compounds, 
OM-CHg-CHg-OM. 

If,  in  the  above  reaction,  a  bivalent  metal  is  substituted  for  the 
alkali  metal,  theoretically  two  types  of  derivatives  should  be  possible. 

^  -^     CH2— OH  CHg-OH  ^^'-^     CH^O^^  • 

Only  the  derivatives  of  type  (II)  can  be  obtained,  and  these  have 
been  prepared  in  the  case  of  calcium,  strontium,  barium,  and  lead. 

Monosodium  ethyleneglycoloxide  and  thallium  nitrate  interact  imme- 
diately in  the  cold,  forming  d  if hf  Ilium  ethyleneglycoloxide, 


OTl-CHg-CHg-OTl. 


W.  G. 


Decomposition  of  Glycerol  by  Ultra-violet  Rays.  Victor 
Henri  and  Albert  Rang  {Compt.  rend.,  1912,  154,  1261 — 1263. 
Compare    Abstr.,    1910,  i,  652;  1911,  i,   255;   ii,  833).— It  is   no^ 
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shown  that  when  a  solution  of  glycerol  in  water  at  a  temperature  of 
80°  is  exposed  to  ultra-violet  rays  from  a  lamp  of  much  higher 
intensity  than  that  formerly  used,  formaldehyde  is  formed,  together 
with  other  aldehydic  substances  giving  the  reactions  of  Legal  and 
Lewin,  and  the  liquid  becomes  acid.  The  action  is  accelerated  by 
hydrogen  peroxide.  T.  A.  H. 

yS-Aminoethyl  Mercaptan.  Siegmund  Gabriel  and  James  Colman 
{Ber.,  1912,  45,  1643— 1654).— The  free  base  has  been  liberated  from 
the  hydrochloride  (Abstr.,  1891,  815),  some  derivatives  have  been 
studied,  and  in  attempting  to  fihd  a  more  convenient  method  for  the 
production  of  the  parent  substance,  ethyl  mercaptophthalimide  (Abstr., 
1889,  870),  a  basic  isomeride  of  this  substance  has  been  discovered. 

p-Aminoethyl  mercaptan,  HS'CHg'CHg'NHg,  sublimes  in  a  vacuum  in 
colourless,  rhombic  crystals,  m.  p.  99 — 100° ;  it  is  strongly  alkaline  in 
water,  undergoes  oxidation  in  the  air  to  diaminodiethyl  disulphide, 
and  forms  a  picrate,  m.  p.  125 — 126°.  The  hydrochloride  condenses 
with  ethylene  chlorohydrin  in  presence  of  sodium  methoxide,  yielding 
an  oily  hydroxy  base,  NH2'C2^4'^*^2^4*^^'  which  saturated  hydro- 
chloric acid,  in  a  sealed  tube,  converts  into  the  hydrochloride  of  chloro- 
aminodiethyl  sulphide^  Cl'CgH^'S'CgH^'NHgjHCl,  which  crystallises 
from  acetone,  m.  p.  77 — 78°,  and  forms  a  readily  soluble  picrate,  m.  p. 
105°.  The  chloro-base  could  not  be  condensed  to  form  the  ring 
compound  thiomorpholine. 

Instead  of  treating  bromoethylphthalimide  with  potassium  hydro- 
sulphide,  which  complicates  the  preparation  of  ethyl  mercaptophthal- 
imide through  the  formation  of  diphthalylamidoethyl  sulphide  {loc.  cit.), 
it  has  been  heated  with  potassium  ethyl  xanthate.  The  phthalimido- 
ethyl  xanthate,  CgH^OglN'CgH^'S'CS'OEt,  was  readily  obtained  in  tufted 
needles,  m.  p.  80°,  but  could  only  be  hydrolysed  by  boiling  hydrobromic 
acid,  yielding  then  a  small  amount  of  ethyl  mercaptophthalimide,  but 
chiefly  the  hydrobromide  of  an  isomeric  base,  CjQH902NS,HBr,  m.  p. 
218°.     The  base  itself,  which  proved  to  be  the  anhydride  of  'N-fi-ethyl 

mercaptophthalamic  acid,  C)gH4<^      r(TT^>   ^^  easily   liberated    by 

dilute  alkali  in  short  prisms,  m.  p.   147°,  which  dissolve  in  stronger 

alkali,  the  potassium  salt,  Cj^HgNSOgK,  forming  shining  flakes.     The 

hydrochloride,   m.  p.   207°,  the  platiriichloride,  and  the  picrate,  m.  p. 

181°,  are  described,  and  by  the  action  of  sodium  nitrite   the  nitroso- 

^  ^^     .CO-N(NO)-CH,   ,        ,  ,     .     .    . 

amine,     GgH4<^  '  i     %  has    been   obtained   in  needles,  m.  p. 

157 — 158°,  which  revert  to  the  imine  when  boiled  with  alcohol  or 
hydrochloric  acid,  but  decompose  when  warmed  with  dilute  alkalis  into 
phthalic  acid,  nitrogen,  acetylene,  hydrogen  sulphide,  and  a  trace  of 
what  is  probably  ethylene  sulphide. 

In  certain  respects  this  thio-base  differs  from  its  analogue,  the 
anhydride  of  hydroxyethylphthalamic  acid  (Abstr.,  1905,  i,  650);  it 
decomposes  when  heated  ;  it  is  not  hydrolysed  by  boiling  water,  but 
passed  into  the  isomeric  ethyl  mercaptophthalimide ;  and  when  heated 
with  hydrochloric  acid  it  is  not  chlorinated,  but  is  converted  into  the 
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isomeride  with  partial  hydrolysis  into  phthalic  arid  and  aminoethyl- 
mercaptan. 

Conversely,  when  ethyl  mercaptophthalimide  is  heated  with  dilute 
alkali  it  is  converted  into  ethylmercaptophthalamic  acid, 

C02H-CeH4-CO-NH-CH,-CH2-SH, 
crystallising  from  ethyl  acetate  in  leaflets  which  melt  and  change  into  the 
imide  at  114 — 115°,  but  which  are  converted  into  the  anhydride  when 
heated  with  fuming  hydrobromic  acid.  This  agent  has  the  game  effect  on 
thiocarbimidoethylphthalimide  (Abstr.,  1891,  1216)  and  on  phthalimino- 
ethyl  a-thiocarbamate,  CgH^OaiN'CgH^'S'CO'NHg,  which  substance 
is  obtained  in  colourless  needles,  m.  p.  149°,  from  the  thiocarbamido- 
compound  by  the  action  of  sulphuric  acid. 

Methyl  iodide  converts  the  base,  CjQHjjNSOg,  into  the  hydriodide  of 
ethylmercaptophtJialmethylamic  anhydride,  Cj^Hj^OgNS,!!!,  m.  p. 
221 — 222°,  the  monohydrate  crystallising  from  hot  water  in  long 
needles,  and  the  picrate  melting  at  188°.  The  free  base  could  not 
be  obtained,  alkali  producing  ethylmercaptophthalmethylamic  acid,, 
COoH-CeH^-CO-NMe-CaH^-SH,  in  thin  tablets,  m.  p.  167—168°;  it 
is  reconverted  into  the  base  by  acetyl  chloride,  and  on  prolonged  boil- 
ing with  water,  it  changes  into  a  syrup  which  probably  contains 
methylaminoethy I  mercaptan  phthalate,  CgHg04,NHMe*C2H4'SH,  since 
hydrochloric  acid  precipitates  phthalic  acid  from  its  solution.  The 
^-methyl  aminoethyl  mercaptan,  NHMe'CgH^'SH,  is  more  readily 
obtained  by  the  hydrolysis  of  the  hydriodide  of  the  methyl  base  by 
means  of  hydrochloric  acid  in  a  sealed  tube.  It  forms  a  very  hygro- 
scopic, crystalline  mass,  giving  a  picrate,  m.  p.  90 — 91°,  the  mother 
liquor  from  which,  after  many  days,  deposits  the  picrate,  m.  p.  157°,  of 
di-jSmethylaminoeihyl  disulphide,  ^^(02^ ^*^^Me)2,  a  base  which  is 
quickly  obtained  as  a  colourless  oil  by  the  oxidation  of  the  mercaptan 
;vith  iodine,  and  forms  a  hydrochloride,  CgHjgN2S2,2HCl,  m.  p. 
204—205°.  J.  C.  W. 

« 
Green  and  Violet  Complex  Chromic  Acetates.  Rudolf 
F.  Weinland  and  Ernst  BUttner  {Zeitsch.  anorg.  Cliem.,  1912,  75, 
293—370.  Compare  Abstr.,  1910,  i,  503  ;  Weinland  and  Dinkelacker, 
Abstr.,  1905,  ^'  757;  Werner,  Abstr.,  1908,  i,  935).— Salts  of  the 
green  hexa-acetatotriamminetrichromic  base  are  prepared  by  passing 
dry  ammonia  into  a  solution  of  a  salt  of  the  hexa-acetato-base  in 
absolute  alcohol.  The  reaction  is  complete  in  a  day,  and  one  of 
the  sparingly  soluble  salts  may  then  be  precipitated.  The  iodide, 
(OAc),-| 
Crg(0H)2  I,  is  best  suited  to  the  qualitative  detection,  and  forms 
L      (NH,)3J 

hexagonal  tablets.  None  of  the  salts  contain  less  than  six  acetic 
residues.  The  bromide  contains  H2O,  and  the  chloride  2H2O.  Salts 
with  colourless  acids  are  pale  green  in  the  solid  state,  nnd  olive-green  in 
solution.  As  with  pyridine,  the  strength  of  the  base  is  increased  by 
the  introduction  of  the  ammonia,  and  the  list  of  salts  prepared  includes 
a  cyanide  and  a  carbonate. 

Werner's  hexa-acetatomonoamminetrichromic  salts  may  be  more 
readily    prepared    by    heating   hexa-acetatotrichromic   diacetate    with 
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ammonium  acetate  on  a 
are  then  separated 


and  then  have  the  formulae: 


water-bath.  The  salts  of  the  monoammine 
by  precipitation  as  iodide  or  as  perchlorate, 
(OAc)e- 


I,2H20    (or    aiOt,3Ufi), 


CrsCOH), 
_      NH3 
whilst  the  thiocyanate  and  mercurichloride  contain  more  ammonia. 

When  the  attempt  is  made  to  prepare  hexa-acetatotrichromic  thio- 
cyanate, a  green,  sparingly  soluble  salt  is  obtained,  in  which  a  thiocyano- 
group  has  entered  the  complex.     It  dissolves  in  alcohol  and  also  in 

r       (OAc)e] 
dilute  alkalis,  and  may  possibly  be  an  acid,      Cr3(OH)3  H,2H20.      It 

L      CNS^ 
dissolves  in  pyridine,  yielding  hexa-acetatotripyridine-trichromic  thio- 
cyanate. 

Salts  of  a  violet  penta-acetatotrichromic  base  are  obtained  by 
repeated   evaporation   of  the   green   salts   on   the   water-bath.      The 

principal  salt  of  the  series  is  the  monoacetate,    Cr3(OH)3     0Ac,llH20, 

L  H,0  J 
which  forms  dark  violet  rhombohedra.  It  may  be  obtained  directly 
from  the  green  acetate,  or  by  hydrolysis  of  any  of  the  higher  acetates 
of  this  series.  At  17*5°  it  dissolves  in  21*5  parts  of  water.  Methyl 
alcohol  removes  GHgO,  leaving  a  crystalline  residue  of  the  same  salt 
with  SHgO.  The  constitution  is  shown  to  be  that  given  above,  by 
means  of  the  chemical  reactions,  molecular  weight,  and  electrical 
conductivity.  A  double  salt  of  the  mono-  and  di-acetate,  with  lOHgO, 
is  most  easily  prepared,  and  forms  dark  violet  needles.     The  triacetate 

(OAc),-  

,H„0,  and  also  with  3  more 


crystallises  in  prisms. 


(0Ac)2 
HOAo 


Crs(OH), 
„     H^O     _ 

mols.  HgO.  The  tetra-acetate  forms  thin  tablets.  The  chloride- 
acetate,  bromide-acetate,  and  sulphate-acetate  have  also  been  prepared, 
several  different  double  salts  being  found  to  exist.  The  formate- 
acetate,  from  the  mono-acetate  and  85%  formic  acid,  contains  SHgO 
outside  the  complex,  and  forms  violet,  readily  soluble  needles.  A 
double  salt  of  the  mono-acetate  of  the  violet  penta-aceto-base  and  the 
mono-acetate  of  the  green  hexa-aceto-base  crystallises  in  greyish- violet 
prisms. 

Gussmann's  triacetatotrichromic  acetate  (Abstr.,  1911,  i,  103)  is 
more  conveniently  prepared  by  repeated  evaporation  of  the  green 
hexa-acetatodiacetate  with   water,   and  then   forms  long,    tetragonal 

bipyramids,  rCr8|^g^)3l(OAc)2,  rCr8|^j^^)2loAc,28H20,  or  by  adding 

ammonium  carbonate  to  the  mother  liquor  from  the  penta-aceto-salt, 
and  then  removing  ammonia  by  means  of  acetic  acid.  One  part 
requires  1016  parts  of  cold  water  for  solution.  Methyl  alcohol  removes 
I6H2O,  and  a  hydrate  with  IGHgO  also  exists.  A  tri-,  tetra-,  and 
hexa-acetate  have  been  prepared,  as  well  as  a  sulphate-acetate  and 
an  ammonia  compound.  The  salts  of  this  series  are  reddish- 
violet. 
_    A  table  of  the  known  chromiacetates  is  given,   and  attention 


IS 
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drawn  to  the  number  of  isomeric  salts,  isomeriRm  not  having  been 
observed  in  the  acetates  of  other  metals.  C.  H.  D. 

Carbohydrate  Esters  of  the  Higher  Patty  Acids.  III. 
Mannitol  Esters  of  Laurie  Acids.  W.  R.  Bloor  {J.  Biol.  Chem,.^ 
1912,  11,  421— 428).— J/a?mt<an  dilaurate,  G^K^fi^iOO^/O^^U^^)^, 
prepared  by  dissolving  mannitol  in  warm  concentrated  sulphuric  acid 
and  adding  lauric  acid,  forms  microscopic  needles,  m.  p.  122°,  In 
chloroform  solution,  [a]p +8*5°. 

isoMannide  dilaurate  was-  prepared  by  heating  the  preceding 
ester  at  200°  for  a  short  time ;  it  is  colourless,  has  m.  p.  37 '5°, 
n^  1*4570  ;  [a]p+  125°  in  ether  or  benzene  solution. 

The  isomannide  esters  of  lauric  and  closely  related  fatty  acids  are  as 
well  utilised  by  the  animal  organism  as  ordinary  fats.         W.  D.  H. 

Fatty  Acids.  S.  Fachini  and  W.  Dorta  (Chem.  Rev.  Fett.  Harz- 
Ind.y  1912,  19,  77 — 79.  Compare  Ann.  Soc.  Chim.  Ital.  Sez.  Roma, 
1910). — An  account  of  further  experiments  based  on  an  attempt 
qualitatively  to  separate  mixtures  of  liquid  and  solid  fatty  acids  by 
means  of  acetone. 

The  alkali  salts  of  the  higher  fatty  acids  are  practically  insoluble  in 
cold  pure  dry  acetone  ;  100  c.c.  of  boiling  80%  acetone  dissolves  about 
one  gram  each  of  sodium  palmitate  and  sodium  stearate,  whilst  sodium 
myristate  is  somewhat  more  soluble ;  the  salts  do  not  crystallise  out, 
but  the  mixture  solidifies  to  a  clear  transparent  mass. 

Potassium  stearate  is  insoluble  in  cold  90%  acetone ;  potassium 
palmitate  is  slightly  soluble  ;  when  a  mixture  (1  gram)  is  boiled  with 
100  c.c.  of  90%  acetone,  the  potassium  stearate  crystallises  out  at  46°, 
the  potassium  palmitate  at  28 — 30°,  whilst  any  potassium  myristate 
remains  in  solution.  F.  M.  G.  M. 

Preparation  of  an  Ester  from  Montana  Wax.  Ernst 
Schliemann's  Export-Ceresin-Fabrik  (D.R.-P.  244786.  Compare 
Abstr.,1902,  i,  72;  1909,  i,  629;  Trans.,  1911,  99,  2302).— When 
refined  Montana  wax  (100  parts)  containing  about  70%  free  montanic 
acid  (CggHj^'COgH)  and  glycerol  (25  parts)  are  heated  together 
(preferably  under  pressure),  an  ester  containing  two  molecules  of  acid  to 
one  of  glycerol  is  formed  ;  it  is  a  colourless  wax,  m.  p.  80 — 81°,  and  is 
soluble  in  the  ordinary  wax  solvents.  F.  M.  G.  M. 

The  Colouring  Matters  and  Nitrogenous  Substances  in 
Fats.  Georges  Bouchard  {Compt.  rend.,  1912,  154,  1620—1622). 
— The  yellowish-brown  aqueous  layer  obtained  after  removal  of  the 
upper  layer  of  soap  from  the  hydrolysis  of  any  fatty  matter  by 
sodium  hydroxide,  on  neutralisation  gives  a  brown,  gelatinous 
precipitate.  This  is  purified  by  treatment  with  hydrochloric  acid  and 
then  light  petroleum;  ether  then  extracts  a  soluble  portion  of  com- 
position approximating  to  C^gHggO^,  the  chemical  behaviour  of  which 
indicates  that  it  is  a  ketonic  acid.  The  insoluble  residue  is  a  black, 
varnish-like  mass  which  appears  to  be  a  mixture  of  acids  richer  in 
oxygen  than  the  above  mentioned,  together  with  an  acidic  nitrogen 


ORGANIC   CHEMISTRY.  i.    533 

compound  ;  the  percentage  of  nitrogen  in  the  latter  varies  from  0*5  to 
3*8  with  the  different  fats  examined. 

On  examining  more  than  one  hundred  purified  fats,  it  was  dis- 
covered that  they  all  contained  some  hundredths  of  a  %  of 
nitrogen,  the  amount  being  as  high  as  0-05%  for  some  animal  fats,  and 
as  low  as  0*01%  for  some  vegetable  oils.  D.  F.  T. 

Toxicity  of  Paints.  Edward  C.  C.  Baly  {J.  Soc.  Chem.  Ind.^ 
1912,  31,  515 — 518) — Poisonous,  volatile  compounds  are  produced 
somewhat  readily  by  the  action  of  white  lead,  and  more  readily  by  the 
action  of  lead  hydroxide,  red  lead,  lead  peroxide,  and  manganese 
dioxide  on  linseed  oil.  On  the  other  hand,  these  compounds  are 
formed  only  in  minute  quantities  at  the  ordinary  temperature  by  the 
interaction  of  linseed  oil  and  zinc  white  or  basic  lead  sulphate. 

The  vapour  evolved  by  a  mixture  of  linseed  oil  and  white  lead,  as 
already  stated,  is  very  poisonous,  producing  certain  specific  symptoms, 
such  as  lassitude  and  severe  localised  headache,  followed  by  diarrhcea, 
and  it  is  this  vapour  which  is  undoubtedly  responsible  for  the  cases 
of  supposed  lead  poisoning  incurred  by  persons  who  have  lived  in 
rooms  freshly  painted  with  white  lead.  The  vapour  does  not  contain 
lead,  however,  but  is  probably  a  mixture  of  unsaturated  aldehydes. 

W.  H.  G. 

Synthesis  of  Closed  Rings  by  means  of  Cyanamide.  1 .  Cyan- 
amide  and  Ethyl  Acetoacetate.  Perci  Brigl  {Ber.,  1912,  45, 
1557 — 1563). — Ethyl  acetoacetate  and  cyanamide  condense  in  presence 
of  sodium  ethoxide  to  form  the  mono  sodium  salt  of  ethyl  P-cyanoamino- 
crotonate,  CN-NH-CMelCH-COgEt.  This  is  readily  broken  down 
into  its  components  by  acids,  and  contains  a  hydrogen  atom  replacable 
by  metal.  With  hydrogen  sulphide,  an  additive  product,  ethyl  /3-thio- 
carbamidocrotonatej  NHg'CS'NH'CMelCH'COgEt,  is  obtained.  This 
is  stable  and  soluble  in  ether,  and  differs  from  the  compound  obtained 
by  List  (Abstr.,  1886,  443;  1887,  127)  from  thiocarbamide  and 
ethyl  acetoacetate,  which  probably  contains  a  molecule  of  water  more. 

Sodium  methoxide  converts  ethyl  thiocarbamidocrotonate  into  thio- 

methyluracil,  CMe^^^Ti-.p^^NH,  already  described  by  List  {loc.  cit.). 

Ethyl  ^-cyanoaminocrotonate  forms  long,  asbestos-like,  colourless 
needles,  m.  p.  70 — 72°;  the  copper  salt  is  yellow;  the  cobalt  salt  is 
violet,  subsequently  becoming  red  ;  the  other  metallic  salts  are  not 
characteristic. 

Ethyl  ^-thiocarbamidocrotonate  crystallises  in  yellow  needles,  m.  p. 
165 — 166°  after  previous  sintering.  E.  F.  A. 

Dimorphism  of  Oleic  Acid.  Aage  Kirschner  {Zeitsch.  phyaikaL 
Chem.,  1912,  79,  759 — 761).— A  second  form  of  oleic  acid  was  obtained 
in  small,  white  crystals  on  setting  aside  a  fairly  pure  specimen  of 
the  acid  in  a  flat  dish  at  8 — 10°.  The  new  form  melts  at  a  higher 
temperature  than  the  ordinary  modification,  but  the  exact  melting 
point  cannot  be  given,  as  neither  the  new  modification  or  oleic  acid 
itself  has  been  obtained  pure.  G.  S. 
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New  Isomeridesof  Oleic  Acid:CH8-[CH2],-CH:CH-[CH2]io-C02H 
and  CH5,-[CH2]^-CH:CH-[CH2]9'C02H.  Influence  of  Displace- 
ment of  the  Double  Linking  in  the  Molecule.  Serqius  Fokin 
(J,  Ru88.  Phys.  Chem.  Soc,  1912,  44,  653— 661).— Reduction  of 
ricinoleic  acid  with  hydrogen  in  presence  of  platinous  hydroxide  gave 
Vhydroxy stearic  acid,  which  was  then  treated  with  hydrobromic  acid, 
and  the  resulting  bromostearic  acid  boiled  with  alcoholic  potassium 
hydroxide,  a  solid  and  a  liquid  product  being  thus  obtained. 

The  solid  product  contained  stearic  acid  and  a  crystalline  ^^-oleic 
acid,  CH3-[CH2]4-CH:CH-[CH2]^o'G02H,  m.  p.  34—36°,  solidifying  pt. 
36 — 38°,  iodine  number  89*3  (theoretical  90),  which  on  reduction  by 
hydrogen  in  presence  of  platinous  hydroxide  gives  stearic  acid  and, 
on  oxidation  with  alkaline  permanganate,  (1)  an  acid,  C5Hu*C02H  ; 
(2)  a  decamethylenedicarboxylic  acid,  CigHggO^,  m.  p.  104 — 105*5°, 
solidifying  pt.  92—90° ;  (3)  X^-dihydroxy stearic  acid,  m.  p.  85—88°, 
solidifying  pt.  84 — 82°,  and  (4)  a  waxy  portion,  m.  p.  30 — 40°,  which 
is  probably  a  glycidic  acid  or  a  ketohydroxy-acid. 

The  liquid  product  has  an  iodine  number  of  about  83*8,  solidifies  at 
about  6 — 8°,and  gives  stearic  acid  on  reduction  with  hydrogen  in  presence 
of  platinous  hydroxide,  whilst  on  oxidation  it  yields  (1)  w-heptoic  acid, 
C^Hj^Og ;  (2)  a  dibasic  acid  (?  nonamethylenedicarboxylic  acid), 
^11^20%  ™-  P-  100—101°,  solidifying  pt.  88—85°;  (3)  KA.-dihydroxy- 
stearic  acid ;  (4)  a  waxy  product  resembling  that  found  in  the  solid 
portion.  There  is  hence  little  doubt  that  the  liquid  product  is  A'^-oleic 
acid. 

From  these  results  and  those  of  other  investigators,  it  seems  that 
oleic  acids  with  the  double  linking  in  an  odd-even  position  (rjOy  lk, 
Xfi)  are  solid,  whilst  those  with  this  linking  in  an  even-odd  position 
(OlkX  )  are  liquid.  T.  H.  P. 

Preparation  of  Aluminium  Glycollate.  Heinrich  Byk 
(D.R.-P.  2i5i90).—Alu7ninium  glycollate,  Al(OH)(0-CO-CH2-OH)2,  is 
readily  prepared  in  crystalline  form  by  treating  an  aqueous  suspension 
of  freshly  precipitated  aluminium  hydroxide  (1  mol.)  with  glycollic 
acid  (2  mols.) ;'  the  solution  is  filtered,  and  evaporated  at  50 — 60°  in  a 
vacuum.  F.  M.  G.  M. 

Action  of  Hydrogen  Peroxide  on  Lactic  Acid  and  on 
Dextrose.  Jean  Effront  (Compt.  rend.,  1912,  154,  1296—1298). 
— Hydrogen  peroxide  acts  on  lactic  acid  at  the  boiling  point  of  water 
with  the  formation  of  nearly  the  theoretical  quantity  of  acetic  acid. 
From  1 — 15%  of  ethyl  alcohol  are  also  obtained,  and  it  is  considered 
that  the  lactic  acid  has  been  broken  down  to  carbon  dioxide  and 
alcohol,  and  the  latter  oxidised  to  acetic  acid. 

From  dextrose  under  similar  conditions,  from  1 — 9%  of  alcohol,  also 
acetaldehyde  and  acetic  and  formic  acids  are  obtained  in  the  proportion 
of  two  (acetic  acid)  to  eight  (formic  acid).  At  the  moment  when  the 
dextrose  is  half  destroyed,  60%  of  volatile  acids  and  29%  of  oxalic  acid 
are  formed ;  when  90%  of  the  sugar  has  been  attacked,  the  proportion 
of  oxalic  acid  is  reduced  to  7%,  and  when  action  is  complete  no  oxalic 
acid  is  obtained.  The  proportion  of  volatile  acid  remains  constant 
throughout.  E.  F.  A. 
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Synthesea  by  means  of  Mixed  Organic  Derivatives  of  Zinc : 
a-Alkyloxyalkylacetic  Acids.  Edmond  E.  Blaise  and  L.  Picard 
{Bull.  Soc.  chim.,  1912,  [iv],  11,  537—546.  Compare  Abstr.,  1911,  i, 
349  ;  this  vol.,  i,  232). — The  production  of  ethyl  chloroethoxyacetate 
and  its  reaction  with  mixed  organic  compounds  of  zinc,  already 
dealt  with  (loc.  cit.,  compare  Mylo,  this  vol.,  i,  4),  are  described  in 
greater  detail.  The  latter  reaction  is  of  special  interest,  since  it  is  a 
general  method  for  the  synthesis  of  a-alcohols  by  the  direct  attachment 
of  the  group  -CH(0H)-C02H  to  any  radicle. 

Ethyl  a-ethoxy-w- valerate,  b.  p.  84717  mm.  or  76712*5  mm., 
obtained  as  already  described  (loc.  cit.)  or  by  treating  a-bromovaleryl 
chloride  with  ethyl  alcohol,  forms  on  hydrolysis  a-ethoxyvaleric  acid, 
b.  p.  114711  mm.,  124717  mm.,  as  as  slightly  viscous  liquid.  The 
methyl  ester,  b.  p.  70715  mm.,  is  a  mobile  liquid  ;  the  acid  chloridSf 
b.  p.  57 — 58712*5  mm.,  is  liquid  ;  the  amide,  m.  p.  91°,  forms  colourless 
needles.  The  anilidcy  m.  p.  68°,  crystallises  from  a  mixture  of  benzene 
and  light  petroleum.     The  ]^-toluidide,  h.  p.  184°/11'5  mm.,  is  liquid. 

T.  A.  H. 

Uranyl  Oxalate.  William  Oechsner  de  Coninck  and  Albert 
Raynaud  (Bull.  Soc.  chim.,  1912,  [iv],  11,  531— 533).— Uranyl 
oxalate,  UOgCgO^,  is  moderately  soluble  in  wat^r,  and  sparingly 
soluble  in  alcohol  (95°)  or  dry  methyl  alcohol,  becomes  anhydrous  at 
100°,  and  then  on  exposure  to  moist  air,  slowly  absorbs  3H2O.  On 
ignition  in  a  closed  vessel,  it  leaves  a  residue  of  uranous  oxide,  UOg,  in 
a  condensed  form,  which  is  black,  but  shows  green  or  brown  tints  by 
reflected  light.  T.  A.  H. 

The  Esters  of  Dichlorosuccinic  Acid  and  Their  Stereo- 
isomerides.  Georges  Darzens  and  J.  Sj^journe  (Compt.  rend.,  1912, 
154,  1615 — 1617). — Two  inactive  dichlorosuccinic  acids  have  already 
been  described  (Kirchhoff,  Abstr.,  1895,  i,  20 ;  Michael  and  Tissot, 
Abstr.,  1893,  i,  142;  Riet,  Abstr.,  1895,  i,  19). 

On  treating  methyl  c?-tartrate  in  pyridine  solution  with  thionyl 
chloride  there  is  obtained  an  active  methyl  dichlorosuccinate,  b.  p. 
126°/20  mm.,  106°/4  mm.,  m.  p.  62—63°,  [a]20  -66°  (in  chloroform). 

The  corresponding  ethyl  dichlorosuccinate,  obtained  in  a  similar 
manner  from  ethyl  c?-tartrate,  has  b.  p.  116°/3  mm.,  and  does  not 
crystallise. 

Methyl  c^^tartrate  under  similar  treatment  yields  an  inactive  pro- 
duct, presumably  methyl  d\-dichlorosuccinate,  b.  p.  105°/3  mm.,  m.  p. 
43°;  this  differs  from  both  the  inactive  esters  previously  described 
(loc.  cit.),  and  appears  to  offer  a  case  of  isomerism  somewhat  analogous 
to  that  of  the  malic  acids. 

Contrary  to  expectation,  all  the  above  esters  on  elimination  of 
hydrogen  chloride  give  ethyl  chlorofumarate,  b.  p.  117°/7  mm.  This 
is  explained  by  an  assumption  that  the  elimination  of  hydrogen 
chloride  occurs  at  one  carbon  atom,  and  is  followed  by  the  movement 
of  a  hydrogen  atom  from  the  other  carbon.  The  chlorofumaric  esters 
resist  the  elimination  of  another  molecule  of  hydrogen  chloride. 

D.  F.  T. 
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The  Decomposition  of  Some  Higher  Acids  of  the  Oxalic 
Acid  Group  by  Heat.  Ossian  Aschan  (7ier.,  1912,  45,  1603—1609). 
— Adipic,  suberic,  and  sebacic  acids,  when  submitted  to  dry  distilla- 
tion, are  found  to  undergo  changes  in  three  directions  :  I,  elimination 
of  carbon  dioxide  and  water,  resulting  in  cyc^oketones  ;  II,  loss  of 
carbon  dioxide  alone,  giving  saturated  mono-basic  acids ;  and  III,  the 
formation  of  unsaturated  monobasic  acids. 

From  adipic  acid,  cycZopentanone  has  been  obtained  in  60%  yield, 
whilst  valeric  acid  has  been  characterised  in  the  form  of  its  calcium 
salt,  and  potassium  permanganate  has  revealed  the  presence  of  an 
unsaturated  acid.  Suberic  and  sebacic  acids  are  more  liable  to  complete 
decomposition,  and  the  formation  of  ketones  occurs  to  a  much  smaller 
extent,  whilst  larger  yields  of  saturated  and  unsaturated  acids  are 
obtained.  The  formation  of  suberone  and  n-heptoic  acid  in  the  one 
case,  and  of  cycZononanone  and  w-nonoic  acid  in  the  other,  has  been 
proved.  J.  C.  W. 


Preparation  of  a/S-Dike tonic  Esters.  AndrjS  Wahl  and  M.  Doll 
{Compt.  rend. J  1912,  154,  1237 — 1240). — The  preparation,  properties, 
and  certain  reactions  of  homologues  of  ethyl  acetylglyoxalate  (ethyl 
dike tobuty rate)  are  described  (compare  Bouveault  and  Wahl,  Abstr., 
1904,  i,  556;  Wahl,  Abstr.,  1907,  i,  217;  1911,  i,  108).  The  new 
esters  were  prepared  by  the  general  method  already  described. 

JSthijl  propionylglyoxalate,  CHaMe-CO-CO-COaEt,  b.  p.  77—80°/ 
10  mm.,  D^  1*142,  is  sparingly  soluble  in  water.  Ethyl  hutyrylgly- 
oxcdate  has  b.  p.  83 — 86°/ 10  mm.,  D^  1-104.  Ethyl  heptylglyoxalate, 
b.  p.  124— 128°/ 10  mm.,  D^  1*021,  is  insoluble  in  water.  All  these 
esters  are  pleasant-smelling,  mobile,  yellow  liquids,  which  are 
decolorised  by  water  or  alcohol ;  with  aniline  and  hydroxylamine 
they  yield  uncrystallisable  oils.  With  o-diamines  they  furnish 
quinoxaline  derivatives ;  thus  ethyl  propionylglyoxalate  gives  with 
o-phenylenediamine,  ethyl  2-ethylquinoxaline  3-carboxylate,  colourless 
needles,  m.  p.  64°.  With  1  : 2-naphthylenediamine,  ethyl  heptyl- 
glyoxalate  yields  ethyl  2-hexylphenoquinoxaline-^-carhoxylatey  m.  p. 
64 — 65°,  whilst  the  corresponding  compound  given  by  ethyl  butyryl- 
glyoxalate  has  m.  p.  83 — 84°. 

The  disemicarbazones  derived  from  the  three  homologous  diketonic 
esters  in  ascending  order  melt  with  decomposition  at  235°,  247°,  and 
230°  respectively,  and  are  colourless,  crystalline,  sparingly  soluble 
substances. 

With  phenylhydrazine,   ethyl  propionylglyoxalate   yields   1-phenyl- 

xr — CEt 
^-ethyl-^ -pyrazolone- i-phenylhydrazone,       ^6^^'^<qq-^\^.j^^^\^ 

orange  crystals,  m.  p.  157°.  The  corresponding  compounds  formed  from 
the  other  two  esters  in  ascending  order  have  m.  p.  133 — 134°  and 
m.  p.  100 — 101°  respectively  (compare  Bouveault  and  Wahl,  Abstr., 
1904,  i,  789). 

With  hydrazine  hydrate  the  esters  form  the  corresponding  rubazonic 
acids  of  the  type  already  described  by  Bouveault  and  Wahl  {loc.  cit.). 
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CO'CH'N'C — CO 
3  :  ^'-Diethylruhazonic  acid,  NH<^^_  i  ^^     *Ax...xt>NH,  m.  p.  235° 

(decomp.),  and  the  corresponding  dipropylruhazonic  acid,  m.  p.  260° 
(approx.),  both  form  red  crystals  and  give  violet  tinted  solutions 
with  alkalis.  T.  A.  H. 

Preparation    of    the    Unconjugated     Acids     of    Ox    Bile. 

Samuel  B.  Schryver  {J.  Physiol,  1912,  44,  265— 274).— The  crude 
acids  are  recrystallised  from  hot  acetone,  and  over  80%  are  obtained 
in  crystalline  form.  From  the  mixture  the  greater  part  of  the  cholic 
acid  can  be  separated  by  heating  a  1%  solution  of  the  sodium  salts 
with  one-fifth  the  volume  of  a  20%  magnesium  chloride  solution  on  a 
water-bath.  Most  of  the  choleic  and  deoxycholeic  acids  separate  as 
the  magnesium  salt,  and  the  greater  part  of  the  chelate  remains  in 
solution.  From  the  mixture  of  choleate  and  deoxycholeate,  the  former 
can  be  separated  as  an  insoluble  barium  salt,  and  the  deoxycholeic 
acid  can  fce  separated  from  the  greater  part  of  the  still  adhering 
cholic  acid  by  reconversion  into  the  magnesium  salt.  No  trace  of 
Hans  Fischer's  lithocholic  acid  was  found  ;  it  is  possibly  a  pathological 
product.  W.  D.  H. 

Preparation  of  a-Glucoheptonic  Acid.  Arthur  Liebrecht 
and  Georg  Rosenfeld  (D.R.-P.  2i5267). — a-Glucoheptonic  acid  is 
obtained  in  satisfactory  yield  when  the  product  obtained  from  the 
treatment  of  dextrose  during  six  days  with  hydrogen  cyanide  at  30°  is 
boiled  with  barium  hydroxide,  the  resulting  precipitate  decomposed 
with  sulphuric  acid,  and  the  filtrate  evaporated  in  a  vacuum. 

F.  M.  G.  M. 

Use  of  Carbonates  in  the  Catalytic  Preparation  of  Ketones. 
Jean  B.  Senderens  (Compt.  rend.,  1912,  154,  1518 — 1520). — A  claim 
that  his  process  for  the  preparation  of  ketones  directly,  from  acids, 
using  thorium,  zirconium,  or  uranium  oxides  as  catalysts  (compare 
Abstr.,  1909,  i,  286,  627;  1910,  i,  11,  179,  318,  489;  1911,  i,  134, 
302)  is  independent  of  the  work  of  Squibb  and  Conroy,  who  used 
carbonates.  Further,  the  author  points  out  that  carbonates  which, 
like  many  other  compounds,  furnish  good  yields  of  acetone  from 
acetic  acid,  are  almost  inactive  or  produce  irregular  results  with  the 
homologues  of  this  acid.  W.  G. 

Chemical  Action  of  Light.  XXIII.  Behaviour  of  Methyl 
Ethyl  Ketone.  Giacomo  L.  Ciamician  and  Paul  Silber  {J3e7\,  1912, 
45,  1540— 1546*).— It  has  been  shown  (Abstr.,  1911,  i,  513)  that 
methyl  ethyl  ketone  in  methyl  and  ethyl  alcoholic  solution  behaves 
very  differently  from  acetone  when  exposed  to  light.  In  the  case  of 
acetone,  isobutylene  gly<;ol  and  trimethylethyleue  glycol  are  formed  ; 
with  methyl  ethyl  ketone  no  glycol  could  be  identified.  It  is  now 
established  that  methyl  ethyl  ketone    condenses  with  itself  to  form 

Cf,    CgHj^Og,    the     other    product    of    the     reaction    being 
and  AttiiB.  Accad.  Lincei,  1912,  [v],  21,  i,  547—553. 
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«ec.-butyl    alcohol.     This    diketone    reacts    with   ammonia   to    form 
tetramethylpyrrole  ',  it  accordin^'ly  has  the  structure 

COMe-CHMe-CHMe-COMe. 
The  higher  ketones  behave  similarly,  whilst  the  products  of  the  action 
of  light  on  acetone  when  heated  with  ammonium  acetate  give  a  faint, 
but  distinct,  pine-splinter  reaction  for  pyrrole,  and  also  the  Ehrlich 
reaction  for  acetonylacetone. 

The  diketone,  CgHj^Og,  has  b.  p.  82°/ H  mm.  ;  it  forms  a  dioxlmef 
crystallising  in  large,  lustrous  prisms,  m.  p.  202°. 

The  tetramethylpyrrole  formed  from  it  separates  in  nacreous 
platelets,  m.  p.  114°;  the  picrate  has  yellow,  prismatic  crystals, 
m.  p.  130°;  the  compound  with  trinitroresorcinol  forms  reddish-brown 
needles,  m.  p.  159°. 

The  diketone  reacts  with  phenylhydrazine  to  form  a  pyrrole, 
Cj^HjgNg,  crystallising  in  colourless  needles,  m.  p.  130°. 

With  /?-phenylenediamine,  a  compound  of  the  same  composition, 
separating  in  faintly  coloured,  prismatic  crystals,  m.  p.  174^—175°,  is 
obtained.  E.  F.  A. 

The  Preparation  of  Glucosone.  Paul  Meyer  {Biochem.  Zeitsch., 
1912,  40,  455 — 457). — In  view  of  the  fact  that  glucosazone  is  not 
soluble  in  water,  the  ordinary  method  of  preparing  glucosone  from  this 
by  treatment  with  benzaldehyde  has  failed.  The  author  shows, 
however,  that  glucosazone  is  soluble  in  benzaldehyde,  and  if  2  grams  of 
the  osazone  are  dissolved  in  18  grams  of  the  aldehyde  and  the  mixture 
heated  with  200  c.c.  of  water,  glucosone  is  obtained  in  a  yield  up  to 
30%  of  the  theoretical.  S.  B.  S. 

Action  of  Ultra-violet  Rays  on  Starch.  Jean  Bielecki  and 
Rene  Wurmser  (Compt.  rend.,  1912,  164,  1429 — 1432.  Compare 
Abstr.,  1910,  i,  625;  1911,  i,  255,  524).~Pure  starch  in  aqueous 
solution  when  exposed  to  the  ultra-violet  rays  from  a  quartz -mercury 
lamp  undergoes  hydrolysis  and  partial  oxidation.  The  products 
formed  are  dextrins,  reducing  sugars  (probably  dextrose),  pentoses, 
formaldehyde,  and  substances  of  an  acid  nature.  W.  G. 

Action  of  Ultra-violet  Rays  on  Starch.  Leon  Massol  (Compt. 
rend.,  1912,  154,  1645—1646.  Compare  Massol,  Abstr.,  1911,  i,  356  ; 
Bielecki  and  Wurmser,  preceding  abstract). — A  claim  for  priority. 

D.  F.  T. 

Hydrolysis  of  Starch  by  Hydrogen  Peroxide,  alone  or  in 
the  Presence  of  Animal  and  Vegetable  Amylases.  C.  Gerber 
{Compt.  rend.,  1912,  154,  1543 — 1545). — Hydrogen  peroxide  even  in 
dilute  solutions  (1  part  perhydrol  in  1000 — 3000  water)  has  a  powerful 
hydrolysing  effect  on  starch,  the  products  being  maltose  and  dextrins. 
in  more  concentrated  solutions,  oxidation  of  the  maltose  occurs.  This 
hydrolysis  is  more  closely  allied  to  diastatic  action  than  is  the  case 
with  acids,  maltose  and  not  dextrose  being  the  sugar  formed.  Rise  in 
temperature  increases  the  rate  of  the  reaction  very  considerably. 

A  solution  of  perhydrol  {\  :  8000)  has  a  powei'fui  retarding  influence 
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on  the  amylase  of  Ficus  carica,  but  has  no  effect  on  that  of  Brous- 
sonetia  papyrifera,  a  strength  of  1  :  25  being  necessary  to  cause 
retardation  with  this  amylase."!  With  the  amylase  of  trypsin,  a  solution 
1  :  1000  has  a  slight  accelerating  effect,  whilst  a  solution  1  :  25  has  a 
marked  retarding  influence.  W.  G. 

Acid  of  Oxalic  Acid  on  Cellulose.  Cellulose-oxalic  Acid 
Ester.  John  F.  Briggs  {J.  Soc.  Ghem.  Ind.,  1912,  31,  520—522).— 
Cellulose  is  converted  by  oxalic  acid,  slowly  at  the  ordinary  tempera- 
ture, more  rapidly  at  higher  temperatures,  partly  into  a  hydrocellulose 
and  partly  into  a  compound  which  is  probably  an  acid  oxalate  of  a 
hydrocellulose.  The  ester  has  not  yet  been  isolated ;  it  exhibits,  even 
in  the  form  of  a  sodium  salt,  a  strong  affinity  for  basic  dyes. 

W.  H.  G. 

Physical  and  Chemical  Properties  of  Some  Organic 
Amalgams.  Herbert  N.  McCoy  and  Franklin  L.  West  (/.  Physical 
Chem,,  1912,  16,  261—286.  Compare  McCoy  and  Moore,  Abstr., 
1911,  i,  270). — The  method  of  preparing  tetramethylammonium 
amalgam  previously  described  has  been  improved  by  carrying  out  the 
electrolysis  of  alcoholic  tetramethylammonium  chloride  in  a  vessel 
cooled  to  -  34°  by  liquid  ammonia.  The  electrolytic  efficiency  of  the 
process  was  about  15%  with  ethyl  alcohol  and  somewhat  higher  with 
propyl  alcohol  and  acetonitrile  as  electrolytes.  , 

The  amalgam  was  filtered  by  suction  from  the  excess  of  liquid 
mercury,  and  the  silver-white,  granular,  crystalline  amalgam,  having 
been  washed  with  carbon  tetrachloride,  could  be  preserved  under 
carbon  tetrachloride  at  0°  for  several  hours.  The  crystals  contained 
upwards  of  5%  of  their  mercury  in  combination,  as  estimated  from 
the  proportion  of  colloidal  mercury  obtained  when  water  was  added. 
The  crystals  float  on  liquid  mercury,  densities  as  low  as  10*6  being 
recorded.  The  electrical  conductivity  falls  off  as  the  percentage  of 
amalgam  increases. 

Tetramethylammonium  amalgam  spontaneously  emits  negative 
electricity  as  it  decomposes,  and  the  residual  amalgam,  if  insulated, 
acquires  a  positive  charge,  attaining  in  one  case  3*8  volts  in  a  few 
minutes.  A  positively  charged  electroscope  is  discharged  by  the 
emission  at  a  rate  which  is  greater  the  higher  the  temperature  of  the 
amalgam  and  the  nearer  it  is  to  the  electroscope.  The  emission  is 
without  effect  on  a  photographic  plate,  and  is  unable  to  pass  through 
0*04-4:  mm.  of  aluminium,  but  may  be  carried  by  a  current  of  air 
through  a  layer  of  glass  wool  or  a  long  narrow  tube.  The  conclusion 
is  drawn  that  the  phenomenon  is  not  one  of  radioactivity,  but  consists 
of  the  emission  of  ionised  molecules  of  the  gaseous  decomposition 
products. 

Ammonium  amalgam  emits  positive  electricity  as  observed  by  Coehn, 
and  also  negative  in  about  l/50th  to  l/20th  the  amount. 
Monomethylammonium  amalgam  also  gives  both  kinds  of  ion,  the 
proportions  being  similar.  Tetramethylammonium  amalgam  is 
peculiar  in  that  it  emits  no  positive  ions.  The  gas  escaping  from  the 
mercury  in  minute  bubbles  is  negatively  electrified  just  as  in  the  case 
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of  air  bubbled  through  mercury,  as  noticed  by  Lenard  (1892).  The 
phenomenon  is  distinct  from  that  shown  by  potassium  and  sodium 
amalgams,  in  tthat  ultra-violet  light  is  not  necessary,  and,  in  fact,  has  no 
appreciable  influence. 

The  decomposition  of  tetramethylammonium  amalgam  at  25° 
appears  to  take  place  according  to  the  equation  : 

4Hg,(CH3),N  -->  4{CH,\-N  +  2CU,-^G,n,  +  xRg, 
although  the  authors  consider  that  this  is  not  definitely  established. 
The  rate  at  which  gas  is  evolved  at  27°  indicates  that  the  action  is 
unimolecular,  so  that  it  is  necessary  to  assume  that  it  takes  place  in 
stages.  It  is  calculated  that  only  one  ion  is  produced  per  10^^  molecules 
of  trimethylamine  evolved. 

The  preparation  of  monomethylammonium  amalgam  was  also 
investigated.  It  was  found  that  there  is  no  better  electrolyte  than 
water  in  this  case,  and  there  is  no  advantage  in  working  at  -  34°  instead 
of  0°  R.  J.  C. 

Precipitating  Reagents  for  Amino-acids.  Carl  Neubeeg  and 
Johannes  Kerb  {Biochem.  Zeitsch.,  1912,  40,  498 — 512). — Mercuric 
acetate  precipitates  amino-acids  in  the  presence  of  carbonates. 
The  mercuric  salts  are  not  the  normal  salts  of  the  acids,  but  appear 
to  be  the  salts  of  the  carbamic  acids,  formed  by  the  action  of  the 
carbonate  on  the  amino-acids ;  thus  glycine,  for  example,  appears  to 
react  as  Sollows  :  C02H-CH2-NH2  +  NaaCOg  =  C02Na-CH2-NH-C02Na. 
Mercuric  acetate  acting  on  compounds  of  this  description  gives  rise  to 
basic  mercuric  salts  of  the  corresponding  acid ;  the  reasons  for  these 
suppositions  are  the  following  :  (1)  The  normal  mercuric  salts  of 
amino-acids  which  are  known  have  different  properties  to  those 
obtained  in  the  above  reaction,   some  of  them  being  easily  soluble. 

(2)  Glucosamine  which  contains  no  carboxyl  group  also  gives  a  pre- 
cipitate when  treated   with   sodium   carbonate  and  mercuric  acetate. 

(3)  Sodium  carbonate  is  essential  for  the  reaction,  and  cannot  be 
replaced  by  sodium  hydroxide.  (4)  On  decomposition  of  the  salts 
with  hydrogen  sulphide,  carbon  dioxide  is  evolved.  (5)  Similar 
precipitates  could  be  obtained  directly  from  the  corresponding 
carbamic  acids  prepared  by  Siegfried's  method.  The  authors  give 
full  details  for  carrying  out  the  reaction.  S.  B.  S. 

Creatinine.  Ernst  Schmidt  {Apoth.  Zeit.^  1912,  Reprint  3  pp. 
Compare  Abstr.,  1911,  i,  20). — The  product  obtained  by  the  action  of 
sodium  nitrite  on  a  nitric  acid  solution  of  creatinine  is  not  a  nitroso- 
compound,  but  an  oxime ;  on  treatment  with  hydrochloric  acid,  it 
gives  hydroxylamine  and  an  acidic  substance,  which  proves  to  be 
methylparabanic      acid,     so     that     its     constitution     probably      is 

C0<^        ®   I  *  ,  that  is,  the  oxime  of  methylparabmiic  acid. 

The  "  nitrosocreatinine  "  of  Kramm  (Abstr.,    1899,  i,  85),  obtained 

by  the  action  of  sodium  nitroprusside  on  creatinine,  is  probably  the 

xTTj-r./NMe-C:N'OH         ^^  ,.,         ,       -  , 
£;uanidine    analogue,    lNrl.C<s.  i  .         unlike    the      above 

^  ^  NH— CO 
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oxime,  it  possesses  basic  properties.  On  hydrolysis  with  hydrochloric 
acid,  it  yields,  amongst  other  products,  hydroxylamine  and  methyl- 
parabanic  acid  ;  on  reduction  with  tin  and  hydrochloric  acid,  it  gives 
a  considerable  quantity  of  methylguanidine.  D.  F.  T. 

Oxidation  of  Potassium  Cyanate  by  means  of  Hydrogen 
Peroxide.  Alexander  P.  Lidoff  (/.  Buss.  Phys.  CJiem.  Soc,  1912, 
44^  527—528.  Compare  Abstr.,  1911,  i,  429,  618).— In  neutral 
solution  the  reaction  between  potassium  cyanate  and  hydrogen 
peroxide  seems  to  proceed  according  to  the  equation :  2KCN0  + 
HgOg  =  KgCNOg  +  CNO  +  HgO.  Not  only  the  gas  from  the  salt 
remaining  in  solution,  but  also  that  evolved,  which  is  mainly  soluble  in 
alkali  hydroxide  and  gives  a  precipitate  with  barium  hydroxide 
solution,  possesses  a  less  weight  than  carbon  dioxide.  In  presence  of 
sodium  hydroxide,  which  must  be  free  from  carbonate,  the  reaction  is 
expressed  by  the  equation  :  2KCN0  +  2NaOH  +  2H2O2  =  KgCNOg 
^-NagCNOg  +  SHgO.  Also,  in  presence  of  concentrated  alcohol, 
which  annuls  the  hydrolysing  action  of  the  water,  the  oxidation 
proceeds  without  generation  of  gas.  T.  H.  P. 

Formation  of  Oxycyanates  on  Heating  Potassium  Cyanate 
with  Copper  Oxide  or  on  Combustion  of  Potassium  Cyanate  in 
Oxygen.  Alexander  P.  Lidoff  (/.  Buss.  Phys.  Chem.  Soc,  1912,  44, 
529 — 532.  Compare  preceding  abstract). — When  potassium  cyanate 
is  heated  with  a  small  quantity  of  an  oxide  or  of  a  finely  divided  metal, 
for  example,  copper,  it  undergoes  energetic  oxidation  according  to  the 
equations  :  2KCN0  +  CuO  =  KgCNOg  +  CNO  +  Cu  and  2KCN0  +  Cu  = 
KgCNOg  +  CN  +  Cu.  The  quantities  of  gas  evolved  do  not  correspond 
exactly  with  these  equations,  owing  to  secondary  reactions  occurring 
to  a  slight  extent.  T.  H.  P. 

Synthesis  of  Carbamide  by  the  Oxidation  of  Ammonia  and 
Carbohydrates,  Glycerol,  or  Formaldehyde.  Robert  Fosse 
{Cojnpt.  Bend.,  1912,  154,  1448— 1450).— Contrary  to  the  statement  of 
Hofmeister  (Abstr.,  1897,  ii,  335),  carbamide  is  formed  inconsiderable 
quantities  when  dextrose,  Isevulose,  sucrose,  dextrin,  inulin,  starch, 
glycerol  or  formaldehyde  are  oxidised  in  the  presence  of  ammonium 
salts  by  means  of  potassium  permanganate.  The  permanganate  is 
added  slowly  to  the  ammoniacal  sugar  solution,  and  the  mixture  is  then 
heated  at  50 — 60°  until  the  permanganate  is  all  destroyed.  After  the 
addition  of  acetic  acid,  the  liquid  is  filtered  and  the  carbamide  is 
precipitated  by  the  addition  of  an  alcoholic  solution  of  xanth-hydrol. 

W.  G. 

Preparation  of  Carbamic  Esters  of  Tertiary  Alcohols. 
Vereinigte  Chininfabriken  Zimmer  &  Co.  (D.R.-P.  245491). — The 
carbamic  esters  of  tertiary  alcohols  are  readily  prepared  by  the  action 
of  a  metal  on  a  mixture  of  the  alcohol  and  carbamyl  chloride,  Amylene 
carbamate,  NHg'COg'C^Hi,,  colourless  needles,  m.  p.  83 — 86°,  with  a 
camphor-like  odour  was  prepared  by  treating  a  cooled  mixture  of 
amylene  hydrate  (88  parts),  benzene  (600  parts),  and  sodium  (23  parts) 
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with  carbamyl  chloride  (79*5  parts) ;  the  solution  was  acidified, 
filtered,  the  benzene  removed  by  distillation,  and  the  oily  residue 
crystallised  from  alcohol.  This  reaction  can  also  be  carried  out  by 
Grignard's  method. 

MethyldieUiylcarbinylurethane,  colourless  needles  with  a  camphor- 
like odour,  was  obtained  by  adding  methyl  ethyl  ketone  (1  mol.)  to 
magnesium  ethyl  chloride  (prepared  by  Grignard's  reaction),  followed 
when  the  action  moderated  by  carbamyl  chloride  to  the  well  cooled 
solution.  F.  M.  G.  M. 

Addition  of  Ethylidenebisurethane  to  Acetylacetone.  II. 
G.  BiANcni  (Gazzetta,  1912,  42,  i,  499— 502).— Replacement  of  the 
aromatic  aldehyde  previously  employed  (Abstr.,  1911,  i,  977)  by 
acetaldehyde  shows  that  alkylidene-urethanes,  as  well  as  arylalkylidene- 
urethanes  give  the  additive  reaction  with  /8-carbonyl  compounds. 

Urethanoethylideiieacetylacetone,  CHAcg'CHMe'NH'COgEt,  prepared 
by  the  interaction  of  acetylacetone,  urethane,  and  acetaldehyde  (the 
last  two  compounds  first  reacting  to  give  ethylidenebisurethane),  forms 
radiating  masses  of  white  needles,  m.  p.  77°,  gives  the  normal  molecular 
weight  in  boiling  benzene,  exhibits  neither  acid  nor  basic  reaction,  and 
is  highly  stable  towards  mineral  acids.  T.  H.  P. 

Chlorocamphornitrilic  Acid.  Johann  Scheiber  and  Max 
Knothe  {B&r.,  1912,  45,  1551—1553.  Compare  Bredt,  this  vol., 
i,  411). — Camphornitrilic  acid  is  converted  by  aqueous  sodium 
carbonate  into  camphanonitrile  and  camphanamide.  Hydrogen  cyanide 
is  also  produced,  but  camphonic  acid  could  not  be  detected. 

Chlorocamphornitrilic  acid  when  placed  in  a  bath  at  180 — 190° 
melts,  becoming  solid  again  on  continued  heating  with  the  appear- 
ance of  melting  at  240°,  followed  by  decomposition.  When  heated 
slowly,  beginning  at  the  ordinary  temperature,  it  sinters  at  170°. 
The    product   formed    on    heating    at    200°    is   chlorocamphorimide, 

CHj-CCl^ -CO. 

I  ^CMon        /NH,  which  crystallises  in  needles  or  platelets, 

CHg-CMe/ CO/ 

decomp.  above  280°.  This  is  also  obtained  from  chlorocamphor- 
nitrilic acid  on  treatment  with  concentrated  hot  hydrochloric  acid. 

E.  F.  A. 

Carbon  Pernitride.     Georges  Darzens  {Compt.  rend.,  1912,  154, 

1232 — 1234). — The  formation  and  properties  of  carbon  pernitride  are 

described. 

N 
Carbon  pernitride,    N:C-N<n    or   N:C-N:N:N,   m.    p.   35-5—36°, 

formed  by  the  action  of  cyanogen  bromide  on  a  well-cooled  solution 
of  sodium  azoimide  in  water,  forms  colourless,  odourless  needles, 
soluble  in  water,  alcohol,  ether,  or  benzene,  sparingly  soluble  in  light 
petroleum.  It  sublimes  slightly  above  its  m.  p.  in  a  vacuum, 
but  at  70°  begins  to  decompose,  and  between  170°  and  180°  explodes 
with  great  violence.  It  is  particularly  sensitive  to  shock,  and  should 
only  be  prepared  in  small  quantities.     It  is  stable  when  pure,  but  in 
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presence  of  traces  of  bromine  passes  into  a  polymeride  insoluble  in 
ether ;  in  aqueous  solution  it  undergoes  hydrolysis,  furnishing  event- 
ually azoimide  and  carbon  dioxide.  Its  heat  of  formation  determined 
in  a  calorimetric  bomb  was  -92'6  cal.,  and  that  of  the  polvmeride, 
-82  2cal.  T.'A.  H. 

The  Composition  of  Potassium  Perrocyanide  Gold-Baths. 
Ernst  Beutel  {Zeitsch.  angew.  Ghmn.^  1912,  25,  995 — 998). — 
Potassium  ferrocyanide  gold-plating  baths  always  contain  alkali 
(sodium  or  potassium  carbonate)  to  prevent  the  formation  of  Prussian- 
blue.  Having  previously  studied  the  reaction  between  chlorauric  acid 
and  potassium  ferrocyanide  (Abstr.,  1910,  i,  723),  the  author  has  now 
investigated  the  effect  of  the  addition  of  potassium  carbonate  in  order 
to  account  for  the  phenomena  observed  with  the  above-mentioned 
bath.  The  action  which  takes  place  when  the  solution  is  boiled  for  a 
long  time,  oxygen  being  blown  through  the  solution  at  intervals,  is 
represented  quantitatively  by  the  equation :  HHAuCl^  -H  10  K^FeCgNg  -f 
ISKgCOg-l-SO  -i-  IOH2O  =  UKAUC4N4  -f  56KC1  +  4HCN  4-  I5OO2  + 
10Fe(OH)3.  If  the  ferrocyanide  is  in  excess,  the  following  reaction 
takes  place,  some  ferricyanide  being  formed  :  I4IIAUCI4  -I- 
UK^FeCgNg  +  I3K2CO3  -f  70  +  lOH^O  =  UKAuC^N^  ^  56K01  -i- 
4HCN4-13CO2  4-10Fe(OH)3  4-  4K3FeC6Ng.  In  both  these  reactions 
the  formation  of  the  potassium  auricyanide  takes  place  slowly,  and 
prolonged  boiling  is  necessary. 

The  above  results  show  that  the  ferrocyanide  plating-bath  is  really 
one  of  potassium  auricyanide.  The  fiery,  yellowish-green  colour  which 
it  possesses  is  not  due  fco  the  presence  of  gold,  as  has  usually  been 
supposed  to  be  the  case,  but  to  the  presence  of  potassium  ferricvanide. 

T.  S.  P. 

Reduction  of  Ethyl  Diazoacetate.  August  Darapsky  and 
MoRESHWAR  Prabhakar  (J?e2'.,  1912,  45,  1654 — 1665). — It  was  found 
previously  that  ethyl  hydrazinophenylacetate  is  converted  by  nitrous 
acid  into  ethyl  nitrosohydrazinophenylacetate,  and  this  by  sulphuric 
acid  into  ethyl  triazophenylacetate  (Darapsky,  Zeitsch.  angew.  Ghem.^ 
1910,  23,  2320),  whereas  Traube  and  Hoffa  (Abstr.,  1898,  i,  235) 
found  that  ethyl  hydrazinoacetate  gave  ethyl  diazoacetate.  The  present 
paper  describes  better  methods  for  the  production  of  this  ester,  which 
forms  a  well-defined  hydrochloride,  and  shows  that  the  expected 
analogy  with  the  phenylated  compounds  does  also  exist. 

The  hydrochloride  of  ethyl  hydrazinoacetate  is  obtained  in  40% 
yield  by  the  interaction  of  hydrazine  hydrate  and  monochloroacetic  acid 
in  alcohol,  but  a  still  better  process,  giving  90%  yields,  is  the  reduction 
of  ethyl  diazoacetate  by  means  of  sodium  amalgam.  Energetic 
reduction  of  this  substance  yields  glycine,  whilst  ferrous  sulphate 
produces  the  unstable  ethyl  hydraziacetate,  the  presence  of  this  inter- 
mediate stage  being  also  shown  in  the  present  process.  The  authors 
suggest  that  these  reactions  are  best  explained  by  adopting  the  open 
diazonium  formula  of  Angeli  and  J.  Thiele  (Abstr.,  1911,  i,  845  ;  1912, 
^^  16)  for  fatty  diazo-compounds.     Hydraziacetic  acid  is  therefore  the 
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hydrazone  of  glyoxylic  acid^  which  further  reduction  converts  into  the 
corresponding  hydrazine ; 

N-NICH-CO^H  _t"4  NH2-N:CH-C02H  _tl!^  NHg-NH-CHg-CO^H. 
An  analogous  case  is  the  reduction  of  diazomethane  to  methyl  hydrazine 
(Pechmann,  Abstr.,  1895,  i,  328).  The  free  hydrazinoacetic  acid 
(compare  Traube  and  Hoffa,  loc.  cit.)  may  be  obtained  from  the  ester 
by  means  of  baryta. 

When  the  ester  is  treated  with  two  molecules  of  nitrous  acid,  it 
breaks  down  into  ethyl  diazoacetate,  a  reaction  which  recalls  the 
formation  of  a  benzenediazonium  salt  by  the  action  of  nitrous  acid  on 
phenylhydrazine  (Thiele,  Abstr.,  1908,  i,  927).  Curtius  and  Jay 
(Abstr.,  1889,  340),  by  the  reduction  of  ethyl  diazoacetate  with  zinc 
and  acetic  acid,  also  obtained  what  are  now  regarded  as  indications  of 
the  formation  of  ethyl  hydrazinoacetate,  which  shows  another  analogy 
between  fatty  and  aromatic  diazo-compounds,  being  comparable  with 
E.  Fischer's  reduction  of  diazobenzene  to  phenylhydrazine. 

When  the  hydrochloride  of  ethyl  hydrazinoacetate  is  treated  with 
one  molecular  proportion  of  sodium  nitrite,  tke  intermediate  ethyl 
nitrosohydrazinoacetate,  NH2'N(NO)*CH2*C02Et,  can  be  extracted 
with  ether,  which  does  not,  however,  effect  complete  extraction,  as  the 
substance  is  very  soluble  in  water.  It  is  a  faint  yellow  oil  producing 
a  violet  colour  with  ferric  chloride.  It  partly  decomposes  on 
heating  under  reduced  pressure,  completely  in  the  air,  into  nitrous 
oxide  and  ethyl  aminoacetate ;  nitrous  acid  converts  it  into  ethyl 
diazoacetate,  and  dilute  sulphuric  acid  into  ethyl  triazoacetate. 

J.  C.  W. 

Conversion  of  cT/cZoHexane  into  Benzene.  Richard 
WiLLSTATTER  and  David  Hatt  {Ber.,  1912,  45,  1464— 1471).— The 
authors  have  applied  the  method  of  fission  of  ammonium  bases  at 
greatly  reduced  pressure  (this  vol.,  i,  17)  to  the  introduction  of  three 
double  bonds  into  c^/c/ohexane. 

For  the  preparation  of  cyc^ohexene,  cyc^ohexanol  was  heated  with 
oxalic  acid  (Zelinsky  and  Zelikoff,  Abstr.,  1902,  i,  2).  The  yields 
were  unsatisfactory,  owing  to  the  formation  of  considerable  quantities 
of  cyclohexyl  oxalate^  m.  p.  42".  Better  yields  of  ci/c^ohexene  were 
obtained  from  cycfehexanol  and  potassium  hydrogen  sulphate  (compare 
Brunei,  Abstr.,  1905,  i,  268),  from  which  also  small  quantities  of 
cyciohexyl  ether,  b.  p.  239—2407727  mm.,  97—98-578  mm.,  were 
isolated.  For  some  unexplained  reason,  the  latter  compound  is  not 
identical  with  the  cyciohexyl  ether  prepared  by  Ipatieff  and  Philipoff 
(Abstr.,  1908,  i,  342).  cyc^oHexene  was  converted  into  its  dibromide, 
from  which,  after  heating  with  dimethylamine  in  benzene  solu- 
tion, dimethylamino-^'^-cjclohexene,  b.  p.  160-5 — 16257725  mm., 
89 — 91 '5780  mm.,  was  prepared.  Its  platinichloride,  m.  p.  185° 
(decomp.),  and  methiodide,  m.  p.  173 — 174°,  were  analysed.  The 
corresponding  ammonium  base  when  heated  under  diminished 
pressure  yielded  trimethylamine  and  A^'^-cyc^ohexadiene,  b.  p. 
78-3— 78-8°/727  mm.,  Df  0-8404,  n'^  1-47439,  nf  1-47025,  nf  1-48516, 
nf  1*49491.  In  the  presence  of  platinum,  it  readily  absorbed  two 
molecules  of  hydrogen. 
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An  examination  of  cycZohexadiene  obtained  from  c^/cZohexene- 
dibromide  and  quinoline  (Crossley,  Trans.,  1904,  85,  1403)  showed  it 
to  be  contaminated  with  cycloheKene  (compare  Harries  and  von  Splawa- 
Neymann,  Abstr.,  1909,  i,  218),  bromoc?/cZohexene  (compare  Zelinsky 
and  Gorsky,  Abstr.,  1911,  i,  847),  and  benzene. 

From  the  product  of  the  action  of  dibromoci/cZohexene  on  di- 
methylamine  in  cold  benzene  solution,  tetramethyldiamino-^^-cyc\ohexenef 
b.  p.  90-5— 92-5710  mm.,  219-5— 22357725  mm.,  DJ  0-920,  was 
isolated.  Its  platinichloride,  darkening  at  about  240°,  m.  p. 
259 — 260°  (decomp.),  and  methiodide,  m.  p.  236°  (decomp.),  were 
examined.  The  corresponding  quaternary  base  yielded  tri- 
methylamine  and  benzene  on  decomposition,  this  occurring  at 
98— 104°/atmospheric  pressure,  40— 45°/20  mm,,  and  -  3  to  +57 
0-008 — 0-02  mm.  The  benzene  so  obtained  readily  absorbed  three 
molecules  of  hydrogen,  and  was  in  all  respects  identical  with  ordinary 
pure  benzene.  H.  W. 

Hydrogenation  of  Aromatic  Compounds  by  means  of 
Platinum  and  Hydrogen.  Richard  Willstatter  and  Daniel 
Hatt  {Ber.,  1912,  45,  1471 — 1481). — The  quantitative  hydrogenation 
of  a  variety  of  aromatic  compounds  has  been  studied.  Full  details  of 
the  method  of  preparing  the  platinum  and  of  the  arrangement  of 
apparatus  are  given.  In  general,  aromatic  substances  absorb  hydrogen 
more  slowly  than  do  hydroaromatic  or  olefinic  compounds,  and  hydro- 
genation appears  to  take  place  without  the  formation  of  intermediate 
compounds. 

Chemically  pure  benzene  is  readily  hydrogenated  when  dissolved  in 
glacial  acetic  acid.  In  the  absence  of  a  solvent,  it  appears  to  possess 
a  retarding  influence  on  the  activity  of  the  platinum.  The  presence  of 
a  trace  of  thiophen  completely  inhibits  absorption  of  hydrogen. 
Thiophen  itself  could  not  be  hydrogenated.  Commercial  toluene  and 
xylene  are  readily  converted  into  methyl c?/c^ohexane  and  dimethylc^/c^- 
hexane  respectively.  Durene  is  converted  into  1:2:4:  6-tetramethyl- 
cyclohexane,  b.  p.  169— 170-57711  mm.,  D^  0-825,  D^^"  0-811,  ng^  1-44260, 
<  1-44511,  rif  1-45064,  <  1-45524.  The  purest  commercial 
naphthalene  could  not  be  hydrogenated  in  glacial  acetic  acid  solution, 
and  was  found  to  contain  0-25%  sulphur.  Pure  naphthalene,  on  the 
other  hand,  readily  absorbs  hydrogen  in  ethereal,  or  more  rapidly  in 
glacial  acetic  acid,  solution,  with  the  formation  of  decahydronaphtha- 
line,b.  p.  188-5— 190-5°/717mm.  (compare  Leroux,  Abstr.,  1904,  i,  987). 
Phenol  is  converted  into  a  mixture  of  cyc^ohexanol  and  c?/c^ohexane. 
The  reduction  of  aniline  leads  to  the  formation  of  ammonia,  amino- 
c^/cZohexane,  and  dicyc^ohexylamine,  the  aurichloride  of  which  is  de- 
scribed. Benzoic  acid  is  readily  reduced  to  c^/c^ohexanecarboxylic  acid. 
m-Chlorotoluene,  dissolved  in  glacial  acetic  acid,  readily  reacts  with 
hydrogen,  but  reaction  ceases  after  the  absorption  of  IJ  atoms, 
hydrogen  chloride  being  simultaneously  formed.  The  behaviour  of 
allyl  bromide  is  similar.  Pure  pyrrole  is  reduced  to  pyrrolidine  in 
glacial  acetic  acid,  but  not  in  ethereal  solution,  whilst  pyrrole  which 
contains  a  trace  of  sulphur  compounds  is  not  so  reducible. 
isoHsemopyrrole  can  also  be  similarly  hydrogenated.  H.  W. 
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Bromination  of  Some  Hydroaromatic  GompouDds.  Fernand 
BoDROUX  and  Felix  Taboury  (Compt.  rend.,  1912,  164,  1514 — 1515. 
Compare  Abatr.,  1911,  i,  633). — Bromine  acting  in  the  presence  of 
aluminium  bromide  attacks  l-chloro-2-iodo-,  l-chloro-l  :  2-dibromo-, 
and  1  :  2-dichlorocyc/ohexane  and  various  liquid  di-,  tri-,  and  tetra- 
chlorocyc/ohexanes,  forming  in  all  cases  hexabromobenzene.  Chloro-A^- 
cycZohexene  behaves  in  the  same  way  towards  bromine.  Tetrachloro- 
cyc/ohexane,  m.  p.  173°,  is,  however,  unacted  on  under  the  same 
conditions.  A  hydrocarbon,  b.  p.  80 — 81°,  obtained  by  the  action  of 
quinoline  on  1  : 2-dibromocyc/ohexane,  yields  hexabromobenzene  when 
submitted  to  the  above  method  of  bromination.  In  cold  chloroform 
solution,  however,  it  yields  a  tetrabromocyclohexane,  m.  p.  85 — 86°. 
which  is  only  slowly  attacked  by  bromine  containing  1%  aluminium. 

W.  G. 

Sulphoxide  and  Sulphone  Groups.  Oscar  Hinsberq  (J.  pi'. 
Chem.j  1912,  [ii],  86,  337 — 352). — Trimethylenetrisulphoxide  and 
diphenylsulphoxidemethane  possess  acid  properties  and  yield  con- 
densation products  with  diazonium  salts ;  from  this  the  conclusion  is 
drawn  that  the  sulphoxide  group  is  an  ionogen  of  the  second  order 
(compare  Abstr.,  1911,  ii,  873). 

Ti'imethylenetHaulphoxide,  SO^QTj^.gQ^CHg,  prepared  by  oxidising 

trimethylene  trisulphide  with  30%  hydrogen  peroxide  in  glacial  acetic 
acid  solution,  crystallises  from  water  in  colourless  needles,  which 
become  brown  at  235°,  and  have  m.  p.  about  270°  (decomp.).  It 
decomposes  explosively  when  rapidly  heated,  and  is  reduced  by 
hydriodic  acid  or  sodium  hydrogen  sulphite  to  the  original  trisulphide. 

When  warmed  with  alcoholic  sodium  ethoxide,  it  yields  a  sodium 
salt,  C3H503S3Na,  which  forms  a  heavy,  sandy  powder  and  explodes  at 
120 — 130°.  The  sulphoxide  dissolves  in  hydrochloric  acid,  forming  an 
unstable  hydrochlwide,  and  condenses  with  benzaldehyde  in  the 
presence  of  sodium  hydroxide,  yielding  an  unstable,  white,  amorphous 
substance,  m.  p.  155 — 165°  (decomp.).  The  condensation  products  with 
benzenediazonium  chloride,  ^-naphthalenediazonium  chloride,  and 
diazotised  y3-naphthylamine-2  :  7-disulphonic  acid  are  also  described. 

Diphenylsulphoxidemetliane  {diphenylsulphinylmethane), 

CH2(SO-CeH5)2, 
prepared  by  oxidising  diphenylthiolmethane  with  hydrogen  peroxide 
in  acetic  acid  solution  at  0°,  crystallises  in  prism."?,  m.  p.  194°,  and 
decomposes  at  a  slightly  higher  temperature  into  diphenyl  disulphide 
and  formic  acid.  It  dissolves  in  concentrated  hydrochloric  acid  and 
also  in  alcoholic  sodium  ethoxide.  It  condenses  with  benzenediazonium 
chloride,  yielding  a  brick  -  red  substance^  C(S0Ph)2lN*NHPh  or 
CH(S0Ph)2-N:NPh. 

Fhenylsulphoocidepfieni/lsulpli07iemethane,  ISOgPh'CHg'SOPh,  is  ob- 
tained by  oxidising  diphenylthiolmethane  with  30%  hydrogen  peroxide 
and  glacial  acetic  acid  at  the  ordinary  temperature.  It  forms  thin, 
colourless  prisms,  m.  p.  163°  (decomp.). 

With  respect  to  the  sulphone  group,  ISOg,  it  is  pointed  out  that  this 
differs  from  the  other  ionogeuic  groups  of  the  second  order  in  not 
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exerting  a  reactivating  influence  on  adjacent  methylene-hydrogen 
atoms  ;  thus  y8-disulphones  possess  marked  acid  properties,  but  the 
methylene  groups  are  not  reactive.  This  difference  is  referred  by 
the  author  to  the  difficulty  with  which  the  sulphones  pass  into 
the  aci-form.  F.  B. 

Preparation  of  Phenylc?/c^ohexane  and  DicydoheKjl ;  Direct 
Hydrogenation  of  Diphenyl.  Paul  Sabatier  and  Marcel  Murat 
(Compt.  rend.,  1912,  154,  1390— 1392).— Eykman  (Abstr.,  1904,  i,  26) 
obtained  only  phenylc^/c^ohexane  by  direct  hydrogenation  of  diphenyl 
in  the  presence  of  reduced  nickel.  The  authors  have  repeated  this 
experiment  and  find  that  this  is  the  first  step  in  the  reduction,  and 
that  on  submitting  this  product  to  further  hydrogenation  with  a  large 
excess  of  hydrogen  at  160°,  dic^/c^ohexyl  is  obtained  in  a  nearly  pure 
state,  Phenylcyc^ohexane  and  dici/c^ohexyl  are  best  distinguished  from 
one  another  by  the  action  of  a  mixture  of  sulphuric  and  nitric  acids  in 
the  cold.  The  former  is  violently  attacked,  giving  solid  nitro-compounds, 
whilst  the  latter  is  hardly  acted  on.  W.  G. 

Passage  of  the  Nitro-group  from  an  Aliphatic  Carbon  Atom 
to  the  Benzene  Nucleus.  Giacomo  Ponzio  (Gazzetta,  1912,  42, 
i,  525 — 527). — The  author  has  previously  described  two  cases  of  intra- 
molecular rearrangement  in  which  the  nitro-group  passes  from  aliphatic 
carbon  to  the  benzene  nucleus;  the  CH'NOg  group  was  originally 
united  in  one  case  to  a  phenyl  and  a  nitro-group,  and  in  the  other 
to  a  phenyl  group  and  a  cyanogen  group  (Abstr.,  1910,  i,  192,  194). 

A  similar  rearrangement  is  now  found  to  occur  with  w-nitrodiphenyl- 
methane.  On  addition  of  a  dilute  aqueous  solution  of  the  potassium 
derivative  of  w-nitrodiphenylme thane  (1  mol.)  to  a  well-cooled  dilute 
solution  of  benzenediazonium  chloride  (1  mol.)  containing  excess  of 
sodium  acetate,  an  amorphous,  yellow  precipitate  immediately  separates, 
which  must  be  regarded  as  the  azo-compound,  NO^'CPhg'Ng-^^-  ^^^ 
this  is  unstable  and  undergoes  intramolecular  transposition  into 
benzophenone-jt?-nitrophenylhydrazone  (compare  Hyde,  Abstr.,  1899,  i, 
688).     Such  rearrangement  favours  the   structure  IGINO'OH  rather 

than  !C<^Y  for  the  aci-nitrohydrocarbons  (compare  Steinkopf  and 

JUrgens,  this  vol.,  i,  152). 

The  tendency  of  the  nitro-group  to  pass  from  the  complex  lOH'NOg 
to  the  benzene  nucleus  is  shown  also  by  the  grouping  'NK'NOg,  for 
example,  nitroanilide,  CgH^'NH'NOg  or  OgHg'NINOgH,  readily  giving 
;)-nitroaniline ;  here,  too,  the  nitro-group  passes  preferably  to  the 
para-position.  T.  H.  P. 

New  Synthesis  of  Ohrysene.  Richard  Weitzenbock  and  Hans 
LiEB  {Monatsh.y  1912,  33,  549 — 565). — On  condensation  of  sodium 
1-naphthylacetate  with  o-nitrobenzaldehyde  in  presence  of  acetic 
anhydride,  a-1-naphthyl-o-nitrocinnamic  acid, 

CioH7-C(C02H):CH-C6H4-N02, 
is   obtained,  which,  when   reduced,    gives    the    corresponding    amino- 
compound.     When  this  is  diazotised  and  the  diazonium  sulphate  solu- 
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tion  shaken  with  copper  powder,  a  new  six-carbon  ring  is  formed, 
namely,  chrysene-6-carV)oxylic  acid.  On  distillation,  carbon  dioxide  is 
eliminated  and  chrysene  obtained. 

From  2-naphthylacetic  acid  by  a  similar  series  of  reactions  a  hydro- 
carbon, m.  p.  158 — 160°,  in  all  probability  3  :  4  benzphenanthrene,  has 
been  obtained.  All  five  isomeric  hydrocarbons,  CjgHjg,  composed  of 
four  benzene  rings  with  not  more  than  two  carbon  atoms  in  common, 
are  now  known. 

a-\-Naphtkyl-o-nitrocinnamic  acid  crystallises  in  yellow  needles  or 
granules,  m.  p.  173—174°. 

a-l-N^aphthyl-o-aminociiinamic  acid  forms  almost  colourless  needles, 
m.  p.  175—176°. 

Chrysene-Q-carhoxylic  acid  separates  in  almost  colourless  needles, 
m.  p.  222—223°. 

a-2-N'aphthyl-o-nitrocinnamic  acid  crystallises  in  yellow  needles, 
m.  p.  177—178°. 

a-^-Naphthyl-o-aminocinnamic  acid  also  forms  yellow  needles,  m.  p. 
191—192° 

3  :  ^-Benzphenanthrene-l-carhoxylic  acid,  purified  by  sublimation  in  a 
vacuum,  crystallises  in  needles,  m.  p.  243°.  When  sublimed  at  the 
ordinary  pressure,  the  hydrocarbon,  m.  p.  158 — 160°,  is  obtained  ; 
it  forms  colourless  platelets  after  crystallisation  from  alcohol. 

E.  F.  A. 

Preparation   of    Phenylbenzyldimethylanimoniumsulphonic 
^^  Acid.     Farbwerke  vorm.  Meister,  Lucius  & 


K  Bruning    (D.R.-P.    2i5b35).—P/ienylbe7iz7/ldi- 

I        I  ^NMcgPh      methylammoniumsulphonate  (annexed  formula) 

\/     CH  ^^   obtained    by    the    methylation    of    calcium 

2  benzylmethylanilinesulphonate  by  the  methods 

previously  described  for  the  corresponding  disul phonic  acid  (Abstr., 
1911,  i,  852).  F.  M.  G.  M. 

Some  Physical  Constants  of  cycZoHexanol.  Robert  de 
Forcrand  {Compt.  rend.,  1912,  154,  1327— 1330).— The  considerable 
variation  in  the  m.  p.  ascribed  to  cyclohexB,no\  is  attributed  to  the 
facility  with  which  this  substance  absorbs  moisture.  Dry  cyclo- 
hexanol  has  b.  p.  160-9°  (corr.)/766  mm.,  m.  p.  22-45°,  Df  0-9471. 
It  crystallises  in  well-defined,  quadratic  octahedra.  At  11°,  100  parts 
of  c2/cfehexanol  dissolve  11-27  parts  of  water,  whilst  100  parts  of  water 
dissolve  567  parts  of  c^/c^ohexanol.  H.  W. 

New  Colouring  Matters  Derived  from  jt?-AminodipheDyl 
Ether.  Alphonse  Mailhe  {Compt.  rend.,  1912,  164,  1240—1242).— 
The  dyes  obtained  by  diazotising  the  jt?-aminodiphenyl  ether  described 
already  (this  vol.,  i,  346)  and  treating  the  product  with  various 
amines,  phenols,  etc.,  are  described. 

/?-Aminodiphenyl  ether  yields  a  hydrocMm'idey 
CeH,.0-C6H,-NH2,HCl, 
m.  p.  222°,  and  an  acetyl  derivative,  m.  p.  99°,  crystallising  in  pearly 
leaflets.     The  diazotised  product  yields  the  following  derivatives  :  with 
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aniline,  it  gives  the  a2;o  compound,  CgHj^'O'CgH^'NIN'CgH^'NHg,  m.  p. 
88°,  crystallising  from  alcohol  in  colourless  needles,  and  giving  red 
salts  with  acidd.     Diphenylamine  gives  the  a;so-derivative 

CgHs-O-CgH^-NIN-CeH^-NHPh, 
m.  p.  38°,  crystallising  in  yellow  leaflets  and  giving  in  alcohol  an 
intensely  bluish- violet  solution  with  acids,  which  turns  green  with 
excess  of  acid,  and  then  deposits  green  crystals,  m.  p.  78°.  With 
dimethylaniline,  the  product  obtained  crystallises  in  green  lamellae, 
m.  p.  68°,  and  forms  a  carmine-red  solution  with  hydrochloric  acid,  a 
yellow  solution  with  sulphuric  acid,  and  dyes  silk  or  wool  a  golden- 
yellow  in  acid  solution,  a-  and  /8-Naphthylamines  yield  a  reddish- 
black  powder,  m.  p.  75°,  and  a  red  powder,  m.  p.  115°,  which  in 
alcoholic  solution  are  coloured  violet  and  carmine-red  respectively  by 
sulphuric  acid.  With  phenol  the  compow?ic?,  CgH^'O'CgH^'NIN'OgH^'OH, 
m.  p.  118°,  yellow  lamellae,  is  formed;  this  gives  a  brown  mono- 
sulphonate,  which  dyes  silk  or  wool  a  dull  brown.  Resorcinol  gives  a 
p7'oduct,  m.  p.  75°,  crystallising  in  red  needles,  ^-Naphthol  yields  a 
substance  crystallising  in  yellow  spangles.  The  naphtholsulphonic 
acids  give  red  dyes,  which  dye  cotton  or  wool  directly  carmine-red  in 
acid  baths. 

In  general,  the  azo-dyes  derived  from  jo-aminodiphenyl  ether 
(phenoxyaniline)  have  a  brighter  tint  than  the  corresponding  aniline 
products,  and  melt  at  somewhat  lower  temperatures.  T.  A.  H. 

Preparation  of  a  Mercurous  Salt  of  Di-iodophenol-jt?-sulphonic 
Acid.  H.  Trommsdorff  (D.R.-P.  245534). — Mercurous  di-iodophenol-p- 
sulphonate  (annexed  formula)  is  obtained  as  a  microcrystalline  powder 

^TT         when  mercurous  nitrate  (524  parts)  dissolved  in  cold  nitric 

yv    °      acid  is  treated  with  sodium  di-iodophenol-jo-sulphonate  (484 

Ij        |I       parts)  j   it  has   a  neutral  reaction,  arid  differs  in  mercury 

1       J         content,    therapeutic    action,    and    in    other  respects  from 

SO  TT  ^^^  previously  prepared  mercuric  di-iodophenol-jo-sul- 
^  ^  phonate.  The  temperature  must  not  rise  above  30° 
during  the  reaction.  F.  M.  G.  M. 

Separation  of  m-  and  ^-Cresols.  F.  Hoffmann-La  Roche  &  Co. 
(D.R.-P.  245892). — Numerous  methods  for  separating  p-  and  m-cresols 
have  previously  been  advocated.  It  is  now  found  that  if  the  crude 
sulphonated  mixture  (after  suitable  dilution)  is  extracted  with  benzene 
at  about  50°,  a  separation  is  effected ;  the  unsulphonated  jt?-cresol  is 
recovered  from  the  benzene  by  evaporation,  whilst  any  unsulphonated 
m-cresol  is  separated  from  the  crystallised  m-cresolsulphonic  acid  by 
treatment  with  steam.  F.  M.  G.  M. 

4-Amino-o-tolyl  Mercaptan.  Theodor  Zincke  and  Heinrich 
RoLLHAUSER  {Ber.,  1912,  45,  1495 — 1511). — The  preparation  and 
reactions  of  4-amino-o-tolyl  mercaptan  have  been  investigated. 

Acetyl-T^-toluidine-2-sulphonic  acid,  NHAcCgHgMe'SOgHjHgO,  was 
prepared  by  the  sulphocation  of  aceto-^-toluidide  with  fuming  sulphuric 
acid.  Its  potassium  salt,  NHAc*C(5H3Me*S03K,H20,  was  analysed. 
The   latter,   after   being    dehydrated,   was    transformed    by  means   of 
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phosphorus  pentachloride  into  acetyl-'p-ioluidine-2-8ulphonyl  chloridey 
m.  p.  124°,  from  which  the  corresponding  anilide,  m.  p.  220 — 221°, 
was  obtained.  By  reduction  with  zinc  dust,  the  chloride  was  con- 
verted into  \-acetylamino-o-tolyl  mercaptan,  m.  p.  95°.  The  acetyl 
group  was  eliminated  from  the  latter  by  means  of  boiling  hydro- 
chloric acid,  whereby  the  hydrochloride  of  4-amino-o-tolyl  mercaptan 
was  obtained,  which,  when  treated  with  sodium  sulphide,  yielded  the 
free  base,  m.  p.  47°  (Hess,  Abstr.,  1881,  596,  gives  m.  p.  42°),  the 
sulphate  and  diacetyl  derivative,  m.  p.  125°,  of  which  were  also 
examined. 

4-Acetylamino-o-tolyl  mercaptan  was  oxidised  by  ferric  chloride  to 
4  :  M -diacetylaminoditolyl  2  : 1'  disulphide,  m.  p.  220 — 221°,  which, 
when  boiled  with  aqueous-alcoholic  hydrochloric  acid,  yielded  the 
hydrochloride  of  4  : 4'-diaminoditolyl  2  : 2'-di8ulphide,  from  which  the 
free  base,  m.  p.  94°,  was  liberated  by  means  of  ammonia. 

4-Acetylamino-o-tolyl  mercaptan  was  converted  by  methyl  sulphate 
into  i-acetylamino-2-methylthioltoluene,  m.  p.  126 — 126°.  The  acetyl 
group  was  removed  by  hydrochloric  acid,  whereby  4:-amino-2-methyl- 
thioltoluene,  m.  p.  47°,  was  obtained,  the  hydrochloride  and  sulphate  of 
which  were  examined. 

By  the  action  of  methyl  iodide,  4-amino-2-methyl  thiol  toluene  was 
transformed  into  2-methylthiol-^tolyltri'methylammonium  iodide,  m.  p. 
200 — 202°  (decomp.),  which  combined  with  bromine  to  yield  a  per- 
bromide,  Cj^HjgNSlBrg,  m.  p.  132°  (decomp.),  and  with  iodine  to  yield 
tvTO  per  iodides,  CjjHjgNSI,l2  and  CjiH^gNSIjI^.  When  chlorinated  in 
glacial  acetic  acid  solution,  it  formed  a  compound,  m.  p.  168 — 170° 
(decomp.),  the  composition  of  which  is  approximately  that  required  by 
the  formula  Cj^HjgNSI,Cl4 ;  when  boiled  with  water,  this  deposited 
yellow  needles,  m.  p.  161°  (decomp.),  which  corresponded  approxi- 
mately with  the  formula  CjjH^gNSI,Cl2.  2-Methylthiol-^-tolyltrimethyl- 
ammonium  chloride,  m.  p.  134 — 137°  (decomp.),  was  obtained  when 
an  aqueous  solution  of  the  corresponding  iodide  was  heated  with 
silver  chloride.  When  the  iodide  was  heated  above  its  m.  p.,  it 
decomposed  with  the  formation  of  A:-dimethylamino-2-methylthiol- 
toluene,  b.  p.  159°/17  mm.,  the  hydrochloride  of  which  was  also 
analysed. 

4-Amino-2-methylthioltoluene,  when  acted  on  by  bromine  in  chloro- 
form solution,  yields  a  red  bromine  addition  product,  which,  when 
dried  and  recrystallised  from  glacial  acetic  acid,  was  transformed  into 
the  hydrobromide  of  5-bromo-4-amino-2-methylthioltoluene,  from  which 
the  free  base,  m.  p.  72 — 73°,  was  liberated  by  alkali.  Its  acetyl 
derivative,  m.  p.  122 — 123°,  was  prepared  by  the  action  of  bromine  in 
glacial  acetic  acid  solution  on  4-acetylamino-2-methylthioltoluene,  and 
when  hydrolysed  by  hydrochloric  acid  yielded  the  hydrochloride  of  the 
above  bromo-compound. 

4-Acetylamino-2-methylthioltoluene  was  converted  by  nitric  acid 
(D  1*4)  in  glacial  acetic  acid  solution  into  5-nitro-4:-acetylamino-2- 
methylthioltoluene,  m.  p.  163 — 164°  from  which  b-nitro-^-amino-2-methyl- 
thioltoluene,  m.  p.  163°,  was  readily  obtained.  Stannous  chloride 
reduced  the  latter  to  a  diamine,  which  condensed  with  benzil  to  a 
quinoxaline  derivative,  m.  p.  211 — 212°. 
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Hydrogen  peroxide  oxidised  a  solution  of  4-acetylamino-2-methyl- 
thioltoluene  in  glacial  acetic  acid  to  acetyl-p-toluidine-2-methylsul- 
phoxide,  which  separated  from  water  +IH2O,  m.  p.  about  150°.  The 
anhydrous  substance  has  m.  p.  150 — 151°.  Potassium  hydroxide 
transformed  it  into  Tp-toluidine-2-methylsulphoxide,  which  crystallised 
from  water  +  IHgO,  m.  p.  90 — 95°,  and  from  benzene  in  needles,  m.  p. 
120 — 121°.  Fuming  hydrobromic  acid  converted  each  of  the  above- 
mentioned  substances  into  an  unstable  perSromicfe,  which  readily  passed 
into  the  hydrobromide  of  5-bromo-4-amino-2-methylthioltoluene. 

Acetyl-^-toluidi7ie-2-methylsulphone,  m.  p.  171°,  was  obtained  by  the 
oxidation  of  4-acetylamino-2-methylthioltoluene  by  excess  of  hydrogen 
peroxide  or  potassium  permanganate.  Hydrochloric  acid  hydrolysed  it 
to  ip'toluidine-2-methylsulphone,  m.  p.  91°.  When  the  above  oxidation 
was  accomplished  by  means  of  potassium  permanganate,  ^-acetylamino- 
2-methylsulphonebenzoic  acid^  CjoH^^OgNSjHgO,  m.  p.  260 — 261°,  was 
also  formed.  Oxidation  of  4-amino-2-methylthioltoluene  in  glacial 
acetic  acid  solution  by  means  of  hydrogen  peroxide  yielded  2  :  2'-methyl- 
sulphone-4:  :  ^' -azoxy toluene,  m.  p.  213 — 215°. 

4-Amino-2-methylthioltoluene  was  readily  diazotised.  Its  diazonium 
chloride  had  m.  p.  70 — 72° ;  its  diazonium  dichr ornate  was  orange 
coloured.  The  former  was  readily  transformed  into  ^-Gyano-2-methyl- 
thioltoluene,  m.  p.  57 — 58°,  which  yielded  the  corresponding  a&idf  m.  p. 
169°,  on  saponification.  i-Iodo-2-methylthioltoluene,h.^.  176°/16  mm., 
D  1-53,  was  obtained  from  the  diazonium  chloride  and  potassium 
iodide.  When  treated  with  bromine  in  chloroform  solution  it 
yielded  hydrobromic  ;^acid,  together  with  a  perhromide  crystallising 
in  red  needles,  which,  on  exposure  to  moist  air,  was  converted 
into  a  mixture  of  b-hromo-i-iodotolyl-2-methylsulphoxide,  m.  p.  184°, 
and  b-hromo-i-iodo-2-methylthioltoluene,  m.  p.  72°.     The  latter  was  more 

pTT  readily    prepared     by  the    action    of    chloroform     and 

3  bisulphite  on  the  perbromide. 

jS-CClg  4-Iodo-2-methylthioltoluene,  when  dissolved  in  chloro- 

form and  treated  with  dry  chlorine,  yielded  2-trichloro- 

TPl  melhylthioltolyl  ^-iodochloride  (annexed  formula),  which, 

2  when    shaken    with    chloroform  and   potassium  iodide, 

yielded  ^-iodo-2-trichloromethylthioltoluene,  m.  p.  44 — 45°.  Aniline  trans- 
formed the  latter  into  triphenylguanidine  and  4i-iodo-o-tolyl  mercaptan, 
m.  p.  33—34°. 

Syntheses  in  the  Patty  Aromatic  Series.  IV.  Mercaptans. 
Julius  von  Braun  (Ber.,  1912,  45,  1563--1567.  Compare  Abstr. 
1911,  i,  968) — Homologues  of  benzyl  mercaptan  were  prepared  in 
order  to  study  the  influence  of  the  fatty-aromatic  group  on  the  odour 
of  the  compound  ;  the  results  prove  that  the  sulphydryl  group  has  by 
far  the  larger  influence,  even  when  the  relatively  small  effect  of  the 
hydrocarbon  residue,  CgH^'CHg.  is  reinforced  by  increasing  the  number 
of  methylene  groups. 

P-Phenylethyldithiourethane,  CHgPh-CHg'S'CS'NHg,  prepared  by 
interaction  of  )8-phenylethyl  bromide  with  ammonium  dithiocarbamate, 
crystallises  in  large,  odourless  platelets  with  silvery  lustre,  m.  p.  66°. 
On  heating  under  reduced  pressure,  ^-phenylethyl  mercaptan  is  formed. 
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This  is  better  prepared  by  warming  the  dithiourethane  with  sodium 
hydroxide.  It  forma  a  colourless  liquid,  b.  p.  l05°/23  mm.,  with 
a  more  disagreeable  odour*  than  benzyl  mercaptan.  The  benzoyl 
derivative  and  disulphide  are  both  oily. 

y-Vhenyljyropyldithiourethane^  C HgPh'CHg'CHg'S'CS'NHg,  crystal- 
lises in  colourless,  odourless  platelets,  m.  p.  71°. 

y-Phenylpropyl  mercaptan  is  a  transparent  liquid,  b.  p.  109°/10  mm., 
very  similar  to  the  lower  homologue. 

€- Phenylamyldithiourethane  forms  a  colourless,  solid  mass,  m.  p.  75°. 

€-Fhenylamyl  mercaptan  has  b.  p.  132 — 134°/10  mm.  The  odour  is 
exceptionally  disagreeable.  E.  F.  A. 


Preparation  of  Acylarylaminonaphtholsulphonic  Acids. 
Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.K.-P.  245608). — 
Q-Formylanilino-l-naphthol-3-8ulphonic  acid  is  readily  prepared  by 
the  action  of  formic  acid  on  6-anilino-l-naphthol-3-sulphonic  acid; 
it  is  isolated  as  a  greyish-white  mass ;  the  sodium  salt  can  be 
crystallised  from  dilute  alcohol. 

7-Formylanilino-l-naphthol-3-sulphonic  acid  is  prepared  in  a  similar 
manner  from  the  isomeric  aminonaphthol  acid  as  a  grey,  resinous 
mass ;  these  compounds  combine  readily  with  diazonium  salts,  but  do 
not  react  with  nitrous  acid.  F.  M.  G.  M. 


Some  cyc^oPentane  Glycols.  Marcel  Godchot  and  Felix 
Taboury  {Compt.  rend.,  1912, 154,  1625—1627.  Compare  Abstr.,  1911, 
i,  385  ;  this  vol.,  i,  34). — c^/c/oPentan-l  :  2-diol,  already  obtained  by 
Meiser  (Abstr.,  1899,  i,  741),  can  be  obtained  by  converting  the 
dibromide  into  the  diacetate  and  hydrolysing  this  by  alcoholic  potash. 
It  can  also  be  obtained  from  the  iodohydrin,  which  is  prepared  by  the 
action  of  iodine  and  mercuric  oxide  on  c^/cZopentene,  by  hydrolysis  in 
the  cold  with  potassium  hydroxide,  which  produces  the  internal  ether  ; 
this  can  be  hydrated  to  the  alcohol  by  heating  with  water  for  several 
hours  at  125°.  The  latter  method  of  preparation  indicates  a 
CIS-configuration. 

The  irans-stereoisomeride  can  be  obtained  by  the  oxidation  of 
c2/c?opentene  with  potassium  permanganate;  it  has  b.  p.  130°/20  mm., 
m.  p.  10°;  diphenylur ethane,  m.  p.  195°. 

The  dehydration  of  cyc^opentanylc^/cZopentanol,  CgHg'C^Hg'OH 
(Godchot  and  Taboury,  Abstr.,  1911,  i,  385),  by  distillation  with  zinc 
chloride  yields  a  cyc\opentanyhjc\opentene,  h.  p.  190°,  D^^  0*9183, 
n^^  1*4953.  Treatment  with  bromine  in  the  presence  of  aluminium 
bromide  converts  this  substance  into  a  derivative,  CjoH^Brg,  m.  p. 
308 — 309°.  The  hydrocarbon  with  bromine  in  carbon  disulphide 
solution  gives  the  dibromide,  m.  p.  160°,  which  can  be  hydrolysed  by 
potassium  carbonate  to  cyc\opentanylcyc\opentan-\  :  2-diol,  b.  p. 
189—190°,  m.  p.  87—88°.  As  this  is  also  obtainable  from  the 
c^/cZopentanylci/c^opentene  by  the  action  of  iodine  and  mercuric  oxide 
with  subsequent  hydrolysis  of  the  resultant  iodohydrin  by  potassium 
carbonate,  it  is  probably  of  m-configuration.  D.  F.  T. 
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Nitro-derivatives  of  Diphenylene  Oxide.  Alphonse  Mailhe 
(Compt.  rend.,  1912,  154,  1515 — 1517). — Diphenylene  oxide  is 
attacked  by  fuming  nitric  acid,  giving  a  viscous,  brown  mass  ;  this 
on  treatment  with  ether  goes  to  a  yellow  powder,  which  by  treatment 
with  benzene  and  then  with  alcohol  can  be  separated  into  three  nitro- 

C  TT  'NO 
compounds  :  Dinitrodiphenyle^ie  oxide,  0<^  '  ^^  ^r\*   ^'   P*    245°,    in 

which   the  nitro-groups  are  probably  ^;cwa  to  the  oxygen,  tetranitro- 

diphenylene     oxide,    0<^ '^^^    ^^^,    m.    p.     168°,    and  pentanitrodi- 

phenyltne    oxide,     0<;' i  ^        ^^  ,  m.    p.     122°,    the  first  being  the 

CgH2(JN02)2 
principal  product.     The  dinitro-derivative  on  reduction  with  iron  and 
acetic  acid  yields  a  diamine,  m.  p.  125°,  which  gives  a  red  coloration 
with  ferric  chloride. 

Further  nitration  of  the  polynitro-derivatives  by  means  of  a 
mixture  of  sulphuric  and  fuming  nitric  acids  gives  hexanitrodiphenylene 

oxide,  ^<C^)^^,^r\\>  ^'  P-  ■^^^°      -^^  higher  nitro-compound   could 

be  obtained,   but  the  hexanitro-compound  on  warming   with  fuming 
sulphuric  acid  yields  hexanitrodisulphodiphenylene  oxide, 


o< 


a(N02)3-S03H 


^C6(N02)3-S03H' 
a  white  powder,  m.  p.  215°. 

Nitration  of  diphenylene  oxide  in  acetic  acid  solution  yields  the 
mononitro-derivative  already  described  by  Borsche  and  Bothe  (Abstr., 
1908,  i,  528).  W.  G. 

Preparation  of  Homopiperonylamine.  Fakbenfabriken  voem. 
Friedr.  Bayer  &  Co.  (D.R.-P.  245523.  Compare  Abstr.,  1908, 
i,  901;  1911,  i,  483).— Homopiperonylamine  (Abstr.,  1906,  i,  421), 
finds  employment  in  the  preparation  of  hydrastinine ;  it  is  now  found 
that  it  can  be  readily  prepared  by  the  reduction  of  homopiperonal 
oxime  with  sodium  amalgam  in  a  mixture  of  equal  parts  of  alcohol 
and  acetic  acid,  and  that  the  foregoing  oxime  can  be  obtained  by  the 
reduction  of  methylenedioxy-w-nitrostyrene  (obtained  by  the  action  of 
nitrome thane  on  piperonal)  with  zinc  dust  in  alcoholic  acetic  acid 
solution.  F.  M.  G.  M. 

Action  of  Sodium  Methoxide  on  Trinitroveratrole.  Jan  J. 
Blanksma  {Chem.  Weekblad,  1912,  9,  440—441). — The  constitution  of 
the  compound  with  m.  p.  152°  obtained  from  trinitroveratrole  by  the 
action  of  sodium  methoxide  (Abstr.,  1905,  i,  277)  is  proved  to  be 
5  :  Q-dinitro-1  :  2  :  ^-trimethoxyhenze^ie.  There  is  simultaneously  formed 
the  isomeride  with  m.  p.  92°,  3  :  5-dinitro-l  :  2 :  4-trimethoxybenzene, 
the  proportion  of  the  first  isomeride  to  the  second  being  as  3:1. 

The  diethyl  ether  of  3  :  4  : 5-trinitrocatechol  is  converted  by  sodium 
ethoxide  into  5  ;  Q-dinitro-l  :2  \  A^-triethoxy benzene,  m.  p.  133°. 

A.  J.  W. 
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Optically  Active  Phenylmethylcarbinols.  Robebt  H.  Pickabd 
and  Joseph  Kenyon  {Ber.,  1912,  45,  1592—1593.  Compare 
Holoiberg,  this  vol.,  i,  448). — The  value  for  the  optical  rotatory  power 
of  rf-phenylmethylcarbinol  given  by  Holmberg  indicates  that  much 
racemisation  had  occurred  in  his  material  (compare  Pickard,  Trans., 
1911,99,  45). 

The  two  secondary  octyl  alcohols,  [a]n  ±  9*9°,  are  converted  quantita- 
tively into  the  corresponding  bromo-com  pounds,  [a]^  ±  27*5°,  from 
which  by  means  of  moist  silver  oxide  the  alcohols  can  be  recovered. 
Some  octyiene  is  also  formed.  E.  F.  A. 

Search  for  Cholesterol  in  Java  Petroleum.  Wilhelm 
Steinkopf,  a.  K.  Koss,  and  S.  Liebmann  {Chem.  Zeit.,  1912,  36, 
653—654.  Compare  Molinari  and  Fenaroli,  Abstr.,  1908,  i,  933,  and 
Koss,  Abstr.,  1911,  i,  761). — Application  of  Windaus'  digitonin  test 
for  cholesterol  to  the  Isevorotatory  fractions  of  Java  petroleum  show 
that  these  do  not  contain  cholesterol.  It  is  further  shown  that  on 
distilling  petroleum  containing  cholesterol,  the  latter  does  not  pass 
over  in  the  lower  fractions,  so  that  if  it  occurs  in  petroleum  it  will 
probably  be  found  in  the  portions  boiling  at  about  300°  under  reduced 
pressure.  These  results  show  that  the  Isevorotation  of  the  lower 
boiling  fractions  of  Java  petroleum  cannot  be  due  to  the  presence  of 
unchanged  cholesterol,  although  it  may  be  due  to  its  decomposition. 

T.  A.  H. 

New  Halogen  Derivatives  of  Cholesterol.  Richard  Kolm 
(Monatsh.,  1912,  33,  447 — 450). — Cholesteryl  bromide,  prepared  by  the 
action  of  phosphorus  tribromide  on  cholesterol  in  benzene  solution, 
crystallises  in  nacreous  platelets,  m.  p.  98°.  A  particularly  fine  play  of 
colour  is  obtained  on  melting  it  and  allowing  it  to  cool  again.     It  has 

It  reacts  with  bromine  in  acetic  acid  to  form  tHhromocholestan, 
CgYH^gBrg,  which  crystallises  in  well-formed,  short  prisms,  m.  p. 
111—112°,  [aji?  -49-82°  without  mutarotation. 

Cholesteryl  iodide  has  also  been  obtained.  E.  F.  A. 

Preparation  of  Glycol  Esters.  Farbenfabriken  vorm.  Friedr. 
Bayer  «fe  Co.  (D.K.-P.  245532). — When  halogenated  glycols  are  heated 
with  benzoic  or  substituted  benzoic  acids  (with  the  exception  of 
salicylic  acid),  esterification  readily  occurs ;  the  following  compounds 
have  been  prepared. 

Ethylene  o-toluate,  h.  p.  15  8°/ 10  mm. ;  ethylene  benzoate,  b.  p. 
176 — 180°/20  mm.,  m.  p.  45°,  is  prepared  by  heating  sodium  benzoate 
and  ethylene  glycol  chlorohydrin  together  during  three  to  four  hours 
at  145,  or  by  heating  /3-chloroethyl  benzoate  during  one  or  two 
hours  with  a  concentrated  solution  of  sodium  acetate  at  130°. 

Ethylene  o-chlorobenzoate,  b.  p.  205°/20  mm.,  is  obtained  in  a  similar 
manner  from  ethylene  dichloride  and  sodium  o-chlorobenzoate,  and 
ethylene  p-nitrobenzoate,  m.  p.  63°,  from  jt?-nitrobenzoic  acid  and  glycol 
in  the  presence  of  sulphuric  acid.  F.  M.  G.  M. 
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Condensation  of  Alkyl-o-toluidines  with  Carbonyl  Chloride. 
Berthold  Rassow  and  Otto  Reuter  (/.  'pr.  GJiem.y  1912,  [ii],  85, 
489 — 497). — A  record  of  unsuccessful  attempts  to  prepare  tetramethyl- 
diaminodi-o-tolyl  ketone  by  the  interaction  of  carbonyl  chloride  and 
dimethyl-o-toluidine.  When  heated  at  160°  in  the  presence  of 
aluminium  chloride,  these  substances  react,  yielding  (1)  methyl  chloride; 
(2)  s-di-o-tolyldimethylcarbamidey  CO(NMe*C7H7)2,  which  crystallises 
in  lustrous,  silvery  leaflets,  m.  p.  90°,  and  yields  a  tetranit7'o-deriva,tive 
.as  a  yellow  powder  sintering  at  80°  (decomp.  110 — 115°) ;  (3)  dimethyl- 
aminO'O-toluo-N -methyl -o-toluidide,  NMeg'CgH^Me'CO'NMe'CgH^Me, 
which  forms  rhombic  platelets,  and  yields  a  picrate, 

crystallising  in  needles,  m.  p.  158°. 

s-Bi-o-tolyldiethylcarbamidef  CO(NEt'07H^)2,  prepared  by  heating 
iV^-ethyl-o-toluidine  with  carbonyl  chloride  in  the  presence  of  aluminium 
chloride,  has  m.  p.  37—39°,  b.  p.  188°/12  mm.  F.  B. 

aa'-Ethylenebisimino-acids.  N.  Schlesinger  (Ber.^  1912,  45, 
I486 — 1493.  Compare  Abstr.,  1911,  i,  427). — aa-Ethylenehisimmo- 
phenylacetonitrile,  C2H4(NH-CHPh-CN)2,  m.  p.  122—123°,  is  prepared 
by  the  addition  of  benzaldehyde  to  a  methyl  alcoholic-aqueous  solution 
of  potassium  cyanide  and  ethylenediamine  hydrochloride.  Its  hydro- 
chloride decomposes  at  about  148 — 154°.  Boiling  dilute  mineral  acids 
transform  the  nitrile  into  benzaldehyde,  hydrogen  cyanide,  and  ethylene- 
diamine.  Hydrolysis  to  the  corresponding  acid  can  be  effected, 
however,  by  treatment  of  the  nitrile  with  a  mixture  of  concentrated 
sulphuric  acid  and  fuming  hydrochloric  acid  at  the  ordinary  tempera- 
ture and  subsequent  boiling  of  the  diluted  solution.  It  undergoes  no 
apparent  change  when  heated  to  250°.  Its  hydrochloride  is  very 
sparingly  soluble  in  water.  Its  copper  salt,  CigHjgO^NgCu,  was 
analysed.  Its  methyl  ester,  prepared  by  the  Fischer-Wpeier  method, 
forms  a  viscous,  yellow  liquid,  which  decomposes  when  heated,  even 
under  diminished  pressure,  and  has  Df  1'1501,  n^^  1-5448.  The  similar 
ethyl  ester  has  Df  1*1091,  n^  1*5320,  and  forms  a  crystalline  hydro- 
chloride when  its  ethereal  solution  is  treated  with  dry  hydrogen 
chloride. 

aa -Ethylenehisiminopropionitrile  hydrochloride,  Q^^^ ^^21^Q\,  is 
obtained  when  dry  hydrogen  chloride  is  passed  into  a  dry  ethereal 
solution  of  the  product  of  the  reaction  of  ethylenediamine  hydro- 
chloride, acetaldehyde,  and  potassium  cyanide.  Aqueous  acids 
hydrolyse  it  completely.  A  mixture  of  concentrated  sulphuric  acid 
and  fuming  hydrochloric  acid  converts  it  into  the  corresponding  acid^ 
m.  p.  about  262°  (decomp.),  from  which  the  hydrochloride,  m.  p. 
about  214°  (decomp.),  copper  salt,  CgHj^O^NgCu,  and  ethyl  ester  were 
prepared.  The  latter  has  b.  p.  170°/14  mm.,  Df  10297,  ri^  1*4483,  and 
appears  to  be  slightly  impure. 

In  a  similar  manner,  aa'ethylenebisimino-a-phenylpropionitrile, 
C2H4(NH-CMePh-CN)2,  m.  p.  108—109°  (decomp.),  is  formed  by  the 
reaction  of  ethylenediamine  hydrochloride,  potassium  cyanide,  and 
acetophenone.  A  mixture  of  concentrated  sulphuric  and  fuming 
hydrochloric  acids  transforms  it  into  the  corresponding  acid,  the  hydro- 
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chloride  and  copper  salt  of  which  are  also  described.     This  acid  cannot 
apparently  be  esterified  by  the  Fischer-Speier  method. 

aa-Ethtjlenehisiminodiphenylacetonilrile,  C2H4(NH*CPh2'CN)2,  is 
slowly  formed  in  poor  yield  when  ethylenediamine  hydrochloride, 
benzophenone,  and  potassium  cyanide  react  at  the  ordinary  tempera- 
ture in  aqueous-methyl  alcoholic  solution.  It  melts  indefinitely  at 
158 — 163°  (decomp.).     Its  hydrolysis  has  not  been  effected.     H.  W. 

Diphenylisopropylacetic  [aa-Diphenyl-)8-methylbutyric]  Acid. 
(Mme.)  Paulink  Eamart-Lucas  {Compt.  rend.,  1912, 154, 1617—1620). 
— The  acid  obtained  earlier  (Ramarb-Lucas,  this  vol.,  i,  449)  is  monobasic, 
giving  a  silver  salt,  Cj^Hj^Og  Ag,  and  on  treatment  with  thionyl  chloride 
gives  an  acid  chloride,  Ci^Hj^OCl,  m.  p.  95 — 96°;  this  is  converted  by 
ammonia  into  the  amide,  needles,  m.  p.  149°.  It  is  therefore  possibly 
a  diphenyldimethylpropionic  acid  or  aa-diphenyl-^-methylbutyric  acid  ; 
the  properties  do  not  agree  with  those  of  the  ^yS-diphenyl-aa-di- 
methylpropionic  acid  already  described  by  Nef  (Abstr.,  1902,  i,  8), 
and  so  attempts  were  made  to  synthesise  aa-diphenyl-)8-methylbutyric 
acid  for  the  purpose  of  comparison. 

The  condensation  of  dimethylpyruvic  acid  with  benzene  gives  an 
acid,  m.  p.  150 — 151°,  which  proves  to  be  identical  with  the  dimethyl- 
atropic  acid,  CMeglCPh'COgH,  of  Blaise  and  Courtot  (Abstr.,  1906,  i, 
794) ;  it  is  evidently  produced  here  by  the  elimination  of  a  molecule  of 
water  from  the  primarily  formed  a-isopropylmandelic  acid. 

By  the  action  of  diphenylacetyl  chloride  on  excess  of  benzene  in  the 
cold,  the  main  product  obtained  is  triphenylvinyl  alcohol,  CPhglCPh'OH 
(compare  Biltz,  Abstr.,  1893,  i,  718),  but  in  the  warm  the  product  is 
the  ketonic  isomeride  diphenylacetophenone,  CHPh2*C0Ph  (oxime, 
m.  p.  180°;  compare  Kohler,  Abstr.,  1906,  i,  756).  All  endeavours  to 
introduce  the  wopropyl  group  into  either  of  these  substances  were 
unsuccessful,  the  sodium  amide  causing  scission  into  diphenylmethane 
and  benzamide. 

By  treating  diphenylacetonitrile  with  sodium  amide  and  isopropyl 
iodide  in  benzene,  aa-diphenyl'l^-methylhutyronitrile  is  obtained  as  a 
viscous  liquid,  b.  p.  193 — 195°/ 15  mm.,  which  can  be  hydrolysed  by  a 
mixture  of  hydrochloric  and  acetic  acids  to  aa-diphenyl-(3-'niethylbutyric 
acid,  m.  p.  163°,  and  the  anhydride,  m.^p.  166°;  a  neutral  substance, 
CjgHjgOg,  m.  p.  109 — 110°,  is  obtained  as  a  by-product.  The  acid  is 
not  identical  with  the  acid  the  constitution  of  which  is  under 
investigation.  D.  F.  T. 

Preparation  of  Acetonechloroform  Acetylsalicylate 
[o-Acetoxybenzoate].  Richard  Wolffenstein  (D.R.-P.  245533). — 
Acetonechloroform  o-acetoxyhenzoate,  fine  needles,  m.  p.  54 — 57°  (sinter- 
ing about  49°),  b.  p.  about  185°/  in  a  vacuum,  with  partial  decomposi- 
tion, is  readily  prepared  by  heating  acetonechloroform  with  o-acetoxy- 
benzoyl  chloride  in  the  presence  of  a  tertiary  base,  such  as  quinoline ; 
it  is  of  therapeutic  value.  F.  M.  G.  M. 

Preparation  of  Menthyl  Acetylsalicylate  [o-Acetoxybenzo- 
ate].  KoNTOR  Chemischer  Praparate  Ernst  Alexander  (D.R-.P. 
244787). — Menthyl   o-acetoxybenzoate,    an    odourlesb,    tastelejis    liquid. 
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D^^  1-0635,  b.  p.  212—215714  mm.,  is  obtained  by  treating  menthyl 
salicylate  (prepared  from  menthol  and  salicylic  acid)  with  the  ordinary 
acetylating  agents.  The  following  yields  are  obtainable :  with  acetyl 
chloride  in  xylene,  75% ;  acetic  acid  with  sulphuric  acid,  60%,  and  with 
acetic  anhydride,  90—95%.  F.  M.  G.  M. 

[Preparation  of  3  :  4-Dichlorophenylthiolacetic  Acid.]  Kalle 
&  Co.  (D.E-.-P.  245633). — 3  :  i- Dichlorophenylthiolacetic  acid,  colour- 
less needles,  is  prepared  from  3  :  4-dichloroaniline  by  methods  described 
previously ;  when  treated  with  fuming  sulphuric  acid,  it  furnishes  a 
dye  in  the  form  of  a  violet  powder.  F.  M.  G.  M. 

Preparation  of  4-Chloro-o-tolylthiolaoetic  Acid.    Kalle  &  Co. 

S-OH  -CO  H  (^•^•"^-  245631.    Compare  this  vol.,  i,  S64:).—4:-Ghloro- 

yx         2        2     0-tolylthiolacetic    acid    (annexed     formula),    colourless 

/      jCHg  needles,  is  prepared  from  /?-chloro-o-toluidine ;  the  dye 

I      ]  it  furnishes  with  sulphuric  acid  is  a  bluish-red  powder 

\^  and  suitable  for  wool  or  cotton.  F.  M.  G.  M. 

• 

[Preparation  of  4-Ohloro-m-tolylthiolacetic  Acid.]  Kalle  &  Co. 
(D.R.-P.  245632). — 4:-Chlo7'o-m-tolylthiolacetic  acid,  colourless  needles, 
is  prepared  from  jo-chloro-m-toluidine ;  when  treated  with  fuming 
sulphuric  acid  it  furnishes  a  reddish-violet  powder,  the  tinctorial 
properties  of  which  are  described  in  the  original.  F.  M.  G.  M. 

[Preparation    of    i/^-Cumylthiolacetic    Acid.]      Kalle   &    Co. 

^jj  (D.R.-P.  245630.     Compare  this  vol.,  i,  354). 

yv^^  ^  — ^-Cumylthiolacetic  acid  (annexed    formula), 

/     jS'CHg'COgH     colourless  needles,  is  prepared  by  previously 

CH3I       ]  described  methods  from  i^-cumidine ;  the  dye 

\<Tx  formed   by  treating    it  with   concentrated  or 

3  fuming  sulphuric  acid  is  a  dark  violet  powder, 

which  dyes  cotton  a  bluish-violet  shade,  and  wool  a  violet-red  tone. 

F.  M.  G.  M. 

Derivatives  of  Benzilic  Acid  and  of  Chlorodiphenylacetio 
Acid.  Heinrich  Klinger  (Annalen,  1912,  389,  253—264). — 
a-Chlorodiphenylacetanilide,  CPh2Cl*C0'NHPh,  m.  p.  88°,  is  pre- 
pared from  aniline  and  chlorodiphenylacetyl  chloride  in  ether.  Its 
chlorine  is  very  reactive,  and  is  easily  substituted  by  boiling  methyl 
or  ethyl  alcohol,  yielding  a-methoxydiphenylacetanilide, 

OMe-CPhg-CO-NHPh, 
m.  p.  149—150°,  rhombic  crystals  [a  :6  :  c  =  0'64344  : 1  :  0-48788],  or 
a-ethoxydiphenylacetanilide,  m.  p.  130 — 131°.  a-Anilinodiphenyl- 
acetanilide,  NHPh-CPhg-CO-NHPh,  m.  p.  181—182°,  obtained  by 
warming  chlorodiphenylacetanilide  and  aniline  (4  mols.)  on  the  water- 
bath,  yields  by  hydrolysis  henzilaiiilide,  OH'CPhg'CO'NHPh,  m.  p. 
175°,  monoclinic  crystals  [a  :6  :  c  =  0*97296  : 1  :  0-89641 ;  0  =  86°16'47"]. 
a-p-Toluidinodiphenykiceto-p-toluidide,  C^Hy'NH'CPhg'CO'NH'C^Hy, 
.  p.  168°,  obtained  from  a- chlorodiphenylacetyl  chloride  and 
^toluidine  at  125 — 130°,  is  converted  into  henzUo-p-toluidide, 

OH-CPhg-CO-NH-C^H^, 
I     VOL.  CII.  i.  q  q 
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m.  p.  189 — 190°  by  boiling  concentrated  hydrochloric  acid.  When 
gently  warmed  and  finally  heated  at  150°,  a-chlorodiphenylacetyl 
chloride  and  methylaniline  (4  mols.)  yield  a-methylanilinodiphenylaceto- 
fMthylanilide,  NMePh-CPha-CO-NMePh,  m.  p.  212°. 

Ethyl  a-cblorodiphenylacetate  and  inelhyl  a-chlorodiphenylacetate 
(impure),  obtained  by  passing  hydrogen  chloride  into  an  ethyl  or 
methyl-alcoholic  solution  of  benzilic  acid,  yield  with  /?-toluidine  on  the 
water-bath  ethyl  a-ip-toluidinodiphenylacetatej  C^H^'NH'CPhg'COaEt, 
m.  p.  137°,  monoclinic  crystals  [a  :6  :  c  =  1-4383  :  1  :  09503  ;  (3  = 
48°25'68"],  or  the  methyl  ester,  m.  p.  134 — 135°.  a-^-Toluidinodiphenyl- 
acetic  acid,  obtained  by  the  hydrolysis  of  the  preceding  esters,  has 
decomp.  160°.  C.  S. 


DiphenyleneglycoUic,  a-Chlorodiphenyleneacetic,  and 
a-Bromodiphenyleneacetic  Acids.  Heinrich  Klinger  (Annalen, 
1912,  389,  237— 253)— DiphenyleneglycoUic  acid  is  obtained  in  94% 
yield  by  heating  phenanthraquinone  with  10  parts  of  20%  sodium 
hydroxide  for  two  and  a-half  to  three  liours  at  70 — 80°  in  a  current 
of  air.  It  has  m.  p.  166 — 167°,  and  forms  a  methyl  ester,  m.  p.  159°. 
This  ester  or  the  ethyl  ester  is  obtained  by  passing  a  little  hydrogen 
chloride  into  a  dilute  methyl  or  ethyl  alcoholic  solution  (I  :  25)  of 
the  acid  ;  with  more  concentrated  solutions,  at  higher  temperatures, 
and  with  an  increased  quantity  of  hydrogen  chloride,  the  alcoholic 
hydroxy  1  group  of  the  acid  is  replaced  by  chlorine  ;  thus  a  solution  of 
the  acid  in  methyl  alcohol  (1  : 5),  saturated  at  0°  with  hydrogen 
chloride  and  then  heated  at  100°  for  six  hours,  yields  methyl  a-chloro- 

C  H 

diphenyleneacetate    [9-chloro/luorene-9-carboxylate],     I  ^    *^CC1*  COgMe, 

Ogtl4 

m.  p.  113°,  which  is  also  prepared  by  the  action  of  chlorodiphenylene- 
acetyl  chloride  on  cold  methyl  alcohol.  Chlorodiphenyleneacetatnide, 
obtained  from  the  chloride  and  cold  ethereal  ammonia,  has  m.  p.  194°. 
Chlorodiphenyleneacetyl  chloride  and  aniline  (2  mols.)  in  ether  yield 
chlorodiphenyleneacetanilide,  which  is  converted  into  a-ethoxydiphenyl- 

eneacetanilide,  i^^>C(OEt)-CO-NHPh,  m.  p.  129°,  by  prolonged  boil- 

ing  with  alcohol.     The  chloride  and  aniline  (4  mols.)  in  ether  yield 


-anilinodiphenyleneacetanilidei     i^^]>'C(NHPh)*CO*NHPh, 

199 — 200°,  which  is  scarcely  attacked  by  boiling  concentrated  hydro- 
chloric acid,  but  is  converted  into  dip/ienyleneglycoUanilide,  m.  p. 
247°,  by  hydrochloric  acid  at  110—120° 

a-Bromodiphenyleneacetyl  bromide,  i  ^^^CBr'COBr,m.p.  137 — 138°, 

yellow  prisms,  obtained  from  diphenyleneglycollic  acid  and  phosphorns 
pentabromide,  is  converted  into  methyl  a-hromodiphenyleneacetate,  m.  p. 
108-5—109°,  or  the  ethyl  ester,  m.  p.  76°,  by  cold  methyl  or  ethyl 
alcohol,  into  a-bromodiphenyleneacetamide,  m.  p.  175°,  by  ammonia  in 
benzene,  and  into  a-bromodiphenyleneacetanilidey  m.  p.  166°,  by  aniline 
in  cold  benzene.  C.  S. 
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Methylcarbonato-derivatives  of  Phenolcarboxylic  Acids 
and  their  Use  for  Synthetic  Operations.  VI.  Partial 
Methyiation  of  Phenolcarboxylic  Acids.  Emil  Fischer  and 
Otto  Pfeffer  (Annalen,  1912,  389,  198 — 214.  Compare  Abstr., 
1911,  i,  874). — The  ortho-methylated  derivatives  of  gentisic,  )8-resor- 
cylic,  and  phloroglucinolcarboxyhc  acids  have  been  obtained  by  treat- 
ing the  methylcarbonato-derivatives  with  diazomethane  and  bydrolysing 
the  products. 

5-Methylcarbonato-2-hydroxybenzoic  acid  is  converted  by  cold 
ethereal  diazomethane  by  rapid  treatment  into  methyl  5-methylcar- 
honato  -  2  -  hydroxyhenzoate^  C02Me'0'CgH3(OH)-C02Me,  colourless 
needles,  m.  p.  75 — 76°  (corr.)  (reddish-violet  coloration  with  alcoholic 
ferric  chloride),  and  by  prolonged  treatmeut  (twenty  hours  at  25°)  into 
methyl  b-methylcarbonato-2-methoxybenzoatef  m.  p.  92 — 93°  (corr.).  The 
latter  does  not  develop  a  coloration  with  ferric  chloride,  and  in  alcoholic 
solution  is  converted  by  2A^-sodium  hydroxide  on  the  water-bath,  and 
subsequent  acidification,  into  5-hydroxy-2-methoxybenzoic  acid,  m.  p. 
155 — 156°  (corr.).  In  a  similar  manner,  by  prolonged  treatment  with 
ethereal  diazomethane  at  25°,  4-methylcarbonato-2-hydroxybenzoic  acid 
yields  methyl  i:-methylcarbonato-2-methoxybenzoate,  m.  p.  64 — 65° 
(corr.),  the  hydrolysis  of  which  by  2iV^-sodium  hydroxide  (4  mols.)  at 
25°  for  twenty-four  hours  and  subsequent  acidification  followed  by 
treatment  of  the  product  with  8%  potassium  hydrogen  carbonate  ields 
4:-hydroxy -2 -methoxy benzoic  acid,  m.  p.  185 — 187°  (decomp.  corr.). 
Methyl  4:-methylcarbonato-2  :  6-dimethoxybenzoate,  m.  p.  105 — 106° 
(corr,),  obtained  from  4-methylcarbonato-2 : 6-dihydroxybenzoic  acid 
and  ethereal  diazomethane,  is  hydrolysed  by  2iV^-sodium  hydroxide  at 
25°,  yielding  methyl  4:-hyd7'oxy-2  :  6-dimethoxybenzoate,  m.  p.  189°  (corr.), 
which  is  then  hydrolysed  by  concentrated  sulphuric  acid  at  25°  to 
4:'hydroxy-2  :  Q-dimethoxy benzoic  a«c?,  decomp.  175°  (corr.).  By  direct 
hydrolysis  with  cold  concentrated  sulphuric  acid,  methyl  4-methyl- 
carbonato-2  :  6-dimethoxybenzoabe  yields  4:-methylcarbonato-2  :  Q-di- 
methoxybenzoic  acid,  m.  p.  160°  (corr.).  It  has  been  found  that  the 
methylcarbonato-derivatives  of  other  phenolcarboxylic  acids  are 
stable  to  cold  concentrated  sulphuric  acid. 

Methyl  3  :  b-dimethylcarbonatoA-methoxybenzoatey  m.  p.  66 — 67°, 
obtained  from  3 : 5-dimethylcarbonato-4-hydroxybenzoic  acid  and 
diazomethane,  is  hydrolysed  by  2iV"-sodium  hydroxide  at  40°  in  an 
atmosphere  of  hydrogen,  yielding  after  acidification  3  :  5-dihydroxy- 
4-methoxy benzoic  acid.  C.  S. 

Phthalyl  Chloride.     Johannes  Soheiber   {Annalen,    1912,   389, 

121— 168).— The  asymmetric  constitution,  C6H4<^^£>0,  of  phthalyl 

chloride  is  based  on,  amongst  other  evidence,  its  behaviour  on  reduction, 
its  interaction  with  benzene  to  form  phthalophenone  in  the  Friedel- 
Crafts'  reaction,  the  formation  of  diethylphthalide  from  the  chloride 
and  zinc  ethyl,  and  its  condensation  with  the  sodium  derivatives  of 
substances  containing  the  group  •CHIC(OH)*,  such  as  ethyl  malonate, 
ethyl  acetoacetate,  ethyl  benzoylacetate,   ethyl  cyanoacetate,  benzoyl- 

1^  5^2 
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acetone,  and  acetylacetone,  to  form  compounds  of  the  types  : 

Co<f eH^C[CH(CO,Et)J,     and    ^'^i^^^^^^^  (taking    ethyl 

njalonate  as  an  example). 

The  author  is  of  opinion,  however,  that  this  evidence  is  by  no  means 
conclusive.  The  formation  of  phthalophenoue  from  phthalyl  chloride, 
benzene,  and  aluminium  chloride  is  conditioned  by  the  temperature, 
since  in  cold  carbon  disulphide  the  chief  product  of  the  reaction  is 
benzoylbenzoic  acid,  the  formation  of  which  is  evidence  in  favour  of 
the  symmetric  constitution  of  phthalyl  chloride.  Again,  the  formation 
of  the  preceding  three  types  of  condensation  products  has  been 
regarded  as  proving  the  asymmetric  constitution  of  phthalyl  chloride 
(compare  Biilow,  Abstr.,  1905,  i,  529).  The  constitutions  of  these 
products  are  deduced  from  their  behaviour  on  hydrolysis,  on  reduction 
by  zinc  and  acetic  acid,  and  additive  behaviour  with  sodium  ethoxide. 
The  author  shows,  however,  that  the  properties  and  behaviour  of  the 
three  types  of  condensation  products  are  in  better  harmony  with  the 

formul.  :  CA<^>C(CO,Et),  [or  0 A<^2-g:^  J,^  j, 

p  „  ^CO-CH(C02Et)2 
^6^4^CO-CH(C02Ety 

and  Cf,B..<C^fX\fSf^J^jr,J.'^]^0,  which  represent  the  products  as  deriv- 

atives  of^a  phthalyl  chloride  of  symmetric  structure.  The  only  way  in 
which  products  of  the  first  type  can  be  derived  from  a  phthalyl 
chloride  of  asymmetric  structure  is  for  the  initially  formed  phthalide 
derivatives  to  change  to  substituted  indandiones  by  a  process  similar 
to  that  whereby  benzylidenephthalide  is  converted  into  2-phenyl- 
indandione.  This  rearrangement,  however,  requires  the  presence  of 
alcohol  (Eibner,  Abstr.,  1906,  i,  588).  The  author  shows  that  in 
ethereal  solution  benzylidenephthalide  is  unchanged  by  ethyl  sodio- 
acetoacetate,  and  acetonylenephthalide  is  not  rearranged  to  2-acetyl- 
indandione  by  sodioacetylacetone. 

The  proposed  new  formulae  of  substances  of  the  first-mentioned  type 
explain  the  behaviour  of  these  substances  on  hydrolysis,  particularly 
the  formation  of  phthalamide  by  hydrolysis  with  ammonia.  With 
regard  to  the  action  of  zinc  and  acetic  acid,  Wislicenus  regards  the 

change    CO<^«^^^C:C(C02Et)2  — >    C02H-C6H4-CH2-CH(C02Et)2 

as  conclusive  evidence  of  the  constitution  of  ethyl  phthalylmalonate. 
It  is  open  to  question,  however,  whether  substances  with  such  constitu- 
tions undergo  reduction  and  fission  as  indicated ;  for  example, 
benzylidenephthalide  is  unchanged  by  zinc  and  acetic  acid.  The  author 
represents  the  reduction  of   ethyl  phthalylmalonate  by  the  scheme : 

CgH,<^^C(C02Et)2    — >    C02H-C6H4-CH(OH)-CH(C02Et)2    --> 

C02H-C6H4-CH:C(C02Et)2  — >  C02H-C6H4-CH2-CH(C02Et)2,  and 
in  favour  of  this  view  finds  that  ethyl  benzoylmalonate  is  reduced,  in 
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part,  to  ethyl  beDzylmalonate  by  zinc  and  boiling  acetic  acid.     The 

r\  XT 

constitution,  CO<C_Q_i>CICAcBz,  of  phthalylbenzoylacetone  cannot 

be  regarded  as  definitely  proved  by  the  reduction  of  the  substance  to 
phthalidylbenzoylacetone  (Billow  and  Koch,  Abstr.,  1904,  i,  321), 
because  the  similarly  constituted  compounds,  ethyl  phthalylmalonate 
and  ethyl  phthalylacetoacetate,  do  not  yield  phthalidyl  derivatives  by 
reduction  ;  the  former  yields  a  little  ethyl  o-carboxybenzylmalonate, 
whilst  the  latter  is  converted  partly  into  an  isomeride,  m.  p.  96 — 97° 
(see  below),  partly  into  ethyl  o-carboxybenzylacetoacetate. 

The  fact  that  the  additive  compound  of  ethyl  phthalylmalonate  and 
sodium  ethoxide  yields  by  acidification  a  substance  which  develops  an 
intense  red  coloration  with  ferric  chloride,  is  in  favour  of  the  author's 
new  constitution  of  ethyl  phthalylmalonate,  which  permits  of  the 
production  of  an  additive  compound,  C02Et'CgH4'CO'CH(C02Et)2  or 
C02Et-CgH4-CO-C(C02Et):C(OH)-OEt,  containing,  or  giving  by  enolisa- 
tion,  a  hydroxyl  group.  The  properties  of  the  additive  compound  of 
sodium  ethoxide  and  ethyl  phthalylacetoacetate  are  explained  best  by 

ascribing    to    the    latter   the    constitution    CgH4<^p^]^CAc*C02Et, 

rather   than    C0<^^i>C:CAc-C02Et.       Bulow's   phenylhydrazone, 

m.  p.  236°,  of  ethyl  phthalylacetoacetate  (Abstr.,  1905,  i,  529)  is 
shown  to  be  a  pyrazole  derivative.  Also  the  so-called  bishydrazones 
obtained  by  Billow  and  Koch  from  phthalylbenzoylacetone  and  phenyl- 
hydrazine,  ;?-nitrophenyl  hydrazine,  and  ^-bromophenylhydraziue  re- 
spectively in  boiling  acetic  acid  {loc.  cit.)  are  proved  to  be  anilino- 

phthalimides,  CgH4<Cip^^N*NHAr,  since  the   same   substances  are 

produced  from  phthalic  anhydride  and  the  corresponding  hydrazine. 
The  fission  which  phthalylbenzoylacetone  must  have  undergone  to 
yield  these  anilinophthalimides  is  also  experienced  by  ethyl  phthalyl- 
malonate and  by  ethyl  phthalylcyanoacetate  under  similar  conditions. 
Both  substances  are  converted  into  phthalylhisphenylhydrazidey 

C6H4(CO-NH-NHPh)2, 
m.  p.  161°,  by  phenylhydrazine ;  the  former,  however,  in  cold  glacial 
acetic  acid  solution  yields  aniiinophthalimide.  Phthalyldihemoyl- 
methane,  CggHj^O^,  m.  p.  162°,  prepared  from  sodiodibenzoylmethane 
and  phthalyl  chloride  in  cold  ether,  reacts  with  phenylhydrazine  in 
acetic  acid  or  ether  to  form  a  substance,  m.  p.  234 — 236°,  yellowish- 
red  crystals,  which  receives  the  constitution 

C02H-C6H4-CO-CHBz-CPh:N-NHPh, 
because  it  is  soluble  in  sodium  carbonate  and  develops  a  red  coloration 
with  ferric  chloride,  but  does  not  respond  to  Billow's  reaction. 

Ethyl  phthalylmalonate  and  ethyl  phthalylacetoacetate  do  not  react 
additively  with  bromine  or  with  ethyl  diazoacetate.  Ethyl  a-cyano- 
cinnamate  and  ethyl  diazoacetate  react  at  100°  to  form  nitrogen  and 
ethyl  a-cyano-y-pkenylcyclopropan-apdicarboxylate,  a  viscous  oil. 

By  treatment  with  boiling  glacial  acetic  acid  for  two  hours,  ethyl 
phthalylacetoacetate,  m.  p.  124°,  is  converted  into  an  isomeride^  m.  p. 
96 — 97°,  colourless  needles,  which  is  reconverted  into  the  original  sub- 
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stance  by  a  suspension  of  etbyl  sodioacetoacetate  in  boiling  etber.  Both 
isomerides  yield  the  same  pyrazole  and  behave  alike  towards  sodium 
etboxide    and    towards    zinc     and    acetic    acid.     The    constitutions 

C.H,<^^>CAc-CO,Et  and  C,H,<^Q.Q.nj^^  ^      are    propoBed   tor 

the  esters,  m.  p.  124°  and  96 — 97°  respectively.     In  a  similar  manner, 

phthalylbenzoylacetone,  m.  p.  175°,  CgH4<ClpXx*"CAcBz,  is  converted 

pQ PR7 

into  an  isomeride,  m.  p.  102°,  ^6H4<Cpo.r).rl]VT  •  ^^®  ^^°  known 
forms  of  ethyl  phthalylcyanoacetate,  m.  p.  190—192°  and  140—141° 
respectively,  are  represented  by  the  formulae  CgH4<[QQ^C(CN)*C02Et 

PQ C*CN 

and  ^6^4<CpQ.Q.r!.OEt*  ^^^^^  phthalylmalonate,  phthalylacetyl- 
acetone,  and  phthalyldibenzoylmethane  have  been  obtained  only  in 
one   form ;   the  first   and   the   last   are    respectively   represented    by 

the  formula  C6H^<^^>C(C02Et)2  and  C«H4<^^CBz2,  whilst 
phthalylacetylacetone  is  probably  the  OC-derivative, 

r  H  ^CO— CAc 

Billow  and  Deseniss  obtained  phthalylacetylacetone  in  50%  and 
1  :  S-diketo-2-acetylhydrindene  in  15 — 20%  yield  by  adding  phthalyl 
chloride  (1  mol.)  to  an  ethereal  suspension  of  sodioacetylacetone 
(2  mols.)  (Abstr.,  1905,  i,  42).  The  yields  are  75%  and  5—10% 
respectively  when  the  order  of  the  addition  is  reversed ;  the  yield  of 
d)ketoacetylhydrindene  is  increased  by  working  at  a  higher  tempera- 
ture and  by  lessening  the  proportion  of  phthalyl  chloride.  Phthalyl 
chloride  and  ethyl  sodioacetoacetate  in  ether  react  to  form,  in  the 
proportions  1:1  or  1:2,  the  two  forms,  m.  p.  124°  and  96 — 97° 
respectively,  of   ethyl    phthalylacetoacetate,  in   the   proportions  1  : 3, 

ethyl  phthaloxydiacetoacstate,  ^6^4"^n/*nAc'CO^Et(^^'  ^'  ^'  ^^^°* 
and  in  the  proportions  1  :  4,  ethyl  phthalyldiacetoacetate. 

[With  P.  Oppebmann.] — As  an  additional  argument  in  favour  of  the 
symmetric  structure  of  phthalyl  chloride,  the  authors  advance  the  fact 
that  its  ultraviolet  absorption  spectrum  is  similar  to  those  of  ethyl 
phthalate  and  wophthalyl  chloride.  C.  S. 

The  Met hyl-1 : 2- benzanthraquinone  Series.  II.  Roland  Scroll 
and  Walther  Neubebqer  [with  Walter  Tritsch  and  Julius 
Potschiwauscheg]  (Monatah.y  1912,  33,  507 — 533.  Compare  SchoU 
and  Tritsch,  this  vol.,  i,  36). — Unsuccessful  attempts  were  made  to 
condense  2-amino-l-methylnaphthalene  or  its  acetyl  or  phthaloyl 
derivatives  with  phthalic  anhydride  or  with  o-cyanobenzoyl  chloride. 

From  2-methoxy-l-methylnaphthalene,  phthalic  anhydride,  and 
aluminium  chloride,  2-mothoxy-l-methylnaphthalene-6-phthaloylic  acid, 
COgH-CgH^-CO-CioHjMe-OMe,  is  obtained.  This  is  more  easily 
sulphonated  than  condensed  by  concentrated  sulphuric  acid,  but  the 
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reduction  product,  6-methoxy-5-methyl-2-naphthylphenylmethane-2'- 
carboxylic  acid,  COgH'CgH^'CHg'CjoHgMe'OMe,  was  converted  into 
3-methoxy-4-methyl-l  :  2-benzanthraquinone, 

^6^4<co>^ioH4Me-OMe. 

This  compound  can  be  demethylated  by  hydrogen  bromide  in  acetic 
acid  to  3-hydroxy-4-methyl-l  :  2-benzanthra- 
quinone (annexed  formula),  which  could  not, 
however,  be  converted  into  the  corresponding 
amine.  2  -  Hydroxy  -  1  -  methylnaphthalene  -  6  - 
phthaloylic  acid,  COgH-CgH^-CO-CioHsMe-OH, 
prepared  either  from/3-l-methylnaphthol,  phthalic 
anhydride,  and  aluminium  chloride,  or  from  the 
2  -  methoxy-1-methylnaphthalene  -  6  -  phthaloylic 
acid,  is  converted  by  Buchner's  method  into  2-amino-l-methyl 
naphthalene-6-phthaloylic  acid,  COgH'CgH^'CO'CioHgMe'NHg,  and  this 
by  the  stages  3-amino-4-methyl-l  :  2-benzanthraquinone  and  3-iodo- 
4-methyl-l  :  2-benzanthraquinone  into  1  :  l'-dimethyl-5  :  6  :  5'  :  6'-diphth- 
aloyl-2  : 2'-dinaphthyl, 

CeH,<^°>Ci„H,Me-C,„H,Me<g^>0,H^ 

which  could  not  be  condensed  to  a  dibenzpyranthrone. 

From  3-chloro-4-methyl-l :  2-benzanthraquinone,  on  fusion  with 
potassium  ethoxide,  a  compound, 

C6H4<^Q>CioH4<(^jj2>OioH4<^^C6H4, 

and  a  hydro-derivative  are  obtained. 

\-Methyl-2-naphthylphthalimidey      CgH^-C^p^^^N'CioIIgMe,      forms 

crystals,  m.  p.  200 — 201°.  2- Amino-! '7mthylndphtkcdene-l^ -phthaloylic 
acid  is  a  colourless,  crystalline  precipitate,  decomposing  at  180 — 190° 
into  the  above  phthalimide. 

o-Cyanohenzoyl  chloride  separates  in  lustrous  needles,  m.  p.  73° ;  it 
has  a  mild,  aromatic  odour. 

2-Methoxy-l'inethylnaphthalene-6-phthaloylic  acid  hsiS  m.  p.  161 — 163°; 
it  gives  at  first  a  brown  solution  in  concentrated  sulphuric  acid,  which 
soon  becomes  violet  or  blue. 

Q-Methoxy'5-methyl-2-naphthylp?ienylmetha7ie-2'-carhoxylica>cid  cry  stal- 
lises  in  colourless  platelets  or  slender  needles,  m.  p.  166°.  In  con- 
centrated sulphuric  acid  the  coloration  is  at  first  yellow,  and  then 
becomes  red. 

Q-Hydroxy-6-methylnaphthylphenylmethane*2''Carboxylic  acid  forms  a 
granular,  crystalline  mass  sintering  at  165°,  m.  p.  179 — 181°. 

3-Methoxy-4:-methyl-\  :  2-benzanthraquinone  is  prepared  by  the  action 
of  sulphuric  acid  on  the  naphthylphenylmethane  derivative,  whereby 
3-methoxy-4-methyl-l  :  2-henzanthrone-9  is  formed,  and  subsequent 
oxidation  with  chromic  anhydride.  It  crystallises  in  glistening, 
yellowish-red  or  brownish-red  needles,  m.  p.  235 — 236°.  When 
oxidised  with  potassium  permanganate,  anthraquinone-1  :  2-di  car  boxy  lie 
acid  is  obtained. 

d-HydroxyA-methyl- 1  :  2-benzanthraquinone    crystallises    in    stellate 
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aggregateR    of   needles,    which    begin    to    sublime    at   275°,    m.    p. 

283 284°.     The  solution   in  sodium  hydroxide  changes  colour  with 

increasing  concentration  from  reddish-violet  through  bluish-violet  and 
blue  to  bluish-preen. 

I'Hydroxy-X-msthylnaphthalene-^-phthaloylic  acid  crystallises  in 
small,  colourless,  silky  platelets,  m.  p.  264 — 265°,  with  frothing.  The 
coloration  in  concentrated  sulphuric  acid  rapidly  changes  from  yellowish- 
brown  to  a  deep  bluish-violet. 

2-Amino-l  methybiaphthalene-Q-phthaloylic  acid  forms  lustrous,  yellow, 
crystalline  splinters;  it  begins  to  decompose  into  the  amide  at  170°, 
sinters  at  206°,  m.  p.  212—213°  (decomp.). 

^- Amino- ^-methyl-l  :  2-benzanthraquinone  crystallises  in  brownish- 
red,  prismatic  platelets,  which  begin  to  sublime  at  180°,  m.  p. 
261—265°  (some  decooip.). 

3-Iodo-4:-'methyl-l  :  %henzanthraquinone  separates  in  golden-yellow, 
long,  prismatic  plates,  m.  p.  276—277° 

1  :  V-Dimethyl-b  :  6  :  5' :  Q'-diphthaloyl-2 :  2' -dinaphthyl  is  an  insoluble, 
amorphous,  dark  yellow  powder,  which  sinters  about  360°. 

E.  F.  A. 

Aromatic  Aldehydo-acids.  Hugo  Simonis  [with  Alfred  Boehme 
and  J.  Benenson]  jBcr.,  1912,45,  \bM—\b^2).—L—\%QPht}ialaldehydic 
Add. — By  the  action  of  bromine  on  phthalaldehyde,  the  acid 
bromide  of  phthalaldehydic  acid,  CHO'CgH^'COBr,  is  obtained  as  an 
intermediate  product,  and  undergoes  internal  condensation  to  mono- 

bromophthalide,  CgH4<CpTT^P>0.  This  when  hydrolysed  yields  phthal- 
aldehydic acid.  Bromine  is  without  action  on  the  isomeric  isophthalalde- 
hyde  and  terephthalaldehyde  at  the  ordinary  pressure,  but  on  heating 
in  sealed  tubes  at  140°  or,  on  a  large  scale,  in  an  enamel-lined 
autoclave,  the  corresponding  aldehydic  acids  are  obtained. 

isoPhthalaldehydic  acid  (compare  Reinglass,  Abstr.,  1891,  1344) 
crystallises  in  colourless  needles  from  water,  m.  p.  175°,  or  in 
glistening  platelets  from  chloroform.  The  methyl  ester,  m.  p.  53°, 
forms  an  oxime^  m.  p.  104°;  the  ethyl  ester  is  a  colourless  liquid 
of  agreeable  odour,  solidifying  at  —10°  to  large,  colourless  prisms, 
b.  p.  278°,  D18  1-093. 

The  chlwide^  an  oily  liquid,  b.  p.  130°/20  mm.,  on  treatment  with 
dry  ammonia  gas  in  benzene  yields  an  amide  crystallising  in  colourless 
prisms,  decomp.  190°. 

The  oxime,  COgH'CgH^'CHIN'OH,  separates  in  colourless,  micro- 
scopic needles  (compare  Eeinglass,  loc.  cit.),  m.  p.  188°.  On  heating 
at  this  temperature,  wophthalamic  acid  is  formed. 

The  anil  forms  stellate  groups  of  colourless  prisms,  m.  p.  156°.  The 
compound  with  j9-toluidine  has  m.  p.  165°,  with  a-naphthylamine, 
m.  p.  164°,  and  with /3-naphthylamine,  m.  p.  210°;  they  all  form  colour- 
less needles  or  plates. 

The  semicarbazone  has  m.  p.  265°.  The  phenylhydrazone  forms 
colourless,  flat,  lustrous  needles,  m.  p.  265°. 

m-Aceiylstyrene-m-carhoxylicacid^  COgH'CgH^'CHICH'CO'CHg,  forms 
yellow  needles  which  intumesce  at  185°,  m.  p.  194 — 196°.  The  solution 
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in  alkali  hydroxide  is  yellow,  that  in  concentrated  sulphuric  acid  is 
brownish -red. 

m-Carhoxycinnamic  acid,  C02H'CgH4*CHICH'C02H,  prepared  by 
heating  isophthalaldehydic  acid  with  sodium  acetate  and  acetic 
anhydride,  has  m.  p.  264°. 

The  leuco-base  of  Y>,p'-tetramethyldiaminotriphenylmethane-m-car  boxy  lie 
acid,  C02H*CgH4'CH(C(5H4*NMe2)2,  from  isophthalaldehyde  acid  and 
dimethylaniline,  crystallises  in  pointed,  colourless  prisms,  m.  p.  233°. 
On  oxidation,  malachite-green-m-carboxylic  acid  is  obtained. 

II. — Terephthalaldehydic  acid,  COH'CgH^'COgH,  crystallises  in 
colourless,  rhombic  prisms  or  flat,  streaked  needles,  m.  p.  256°.  The 
methyl  ester  forms  stellar  aggregates  of  colourless  needles,  m.  p.  60°, 
b.  p.  265°.  The  ethyl  ester  is  a  liquid.  The  chloride  has  b.  p.  258° 
and  forms  colourless  prisms,  m.  p.  48°. 

The  anil  forms  rhombic  prisms,  m.  p.  222° ;  the  o-chloroanil 
separates  in  light  yellow  crystals,  m.  p.  217 — 218°;  the  m-nitroanil 
consists  of  yellow  needles,  m.  p.  268  ;  the  p-^oZiZ  crystallises  in  lustrous, 
pale  yellow  platelets,  which  soften  at  237°,  m.  p.  261—263°;  the 
^-acetylanil  forms  pale  yellow,  microscopic  platelets,  m.  p.  215° 
(decomp.)  ;  the /S-naphthil  forms  yellow  platelets,  m.  p.  240 — 241°;  the 
isomeric  a-naphthil  gives  pointed  prisms,  m.  p.  235°. 

Terephthalaldehydic acid-m.-aminoanil,  QO^'O^^'OW.^'Q^^'^^^* 
is  a  canary-yellow,  granular  precipitate,  m.  p.  above  300° ;  it  forms  a 
diazonium  salt,  which  couples  with  /?-naphthol  in  alkaline  solution  to  a 
bluish-red  dye. 

With  p  phenylenediamine,  yellow,  microscopic  prisms  of  1  :  4-Jis- 
[^-carhoxyhenzylideneaminoyyenzene,  \Q0t^'G^^'OS.\l^\Q^^,  are 
obtained  having  m.  p.  above  300°;  analysis  of  the  silver  salt  confirms 
the  structure  as  a  dicarboxylic  acid. 

Terephthalaldehydicacid  azine,  C02H-CgH4-CH:N-N:CH-C6H4-C02H, 
is  a  bright  yellow,  sandy  powder,  m.  p.  above  280°. 

2-Phenylbenziminazole-ip-carboxylic  acid, 

C'6H4<C^^j£^C'CgH4'C02H, 

crystallises  in  yellow,  microscopic  plates  or  six-sided  prisms. 

Mandelonitrile-p- car  boxy  lie  acid  is  obtained  on  heating  the  bisulphite 
compound  of  the  aldehyde  acid  with  potassium  cyanide  solution.  On 
the  addition  of  acid,  a  yellow,  granular  precipitate  is  obtained,  which 
decomposes  when  heated. 

^-Garboxycinnamic  acid  is  obtained  on  heating  terephthalaldehyde 
acid  with  sodium  acetate  and  acetic  anhydride  in  a  stream  of  carbon 
dioxide  at  150 — 160°;  it  forms  an  insoluble,  colourless,  crystalline 
powder.  E.  F.  A. 

Terephthalyldicarbamide  and  Terephthalyldinitrodicarb- 
amide.  Michael  Pfannl  and  Otto  Dafert  (Monatsh.,  1912,  33, 
485 — 505). — Terephthalyldicarbamide  is  prepared  with  a  good  yield  by 
heating  terephthalyl  chloride  with  excess  of  carbamide.  It  gives  no 
biuret  reaction,  and  is  remarkably  stable  towards  acids,  96%  sulphuric 
acid  only  hydrolysing  it  above  55°.  It  is  also  resistant  to  ring 
formation,  and  when  heated  in   a  stream  of  hydrogen  chloride  in    a 
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▼acuum  it  is  degraded  only  to  nitrile.  It  is  colourless  and  amorphous, 
subliming  above  200°  (decomp.). 

TerephthcUyldinitrodicarbamidfi,  CgH4(CO*NH'CO'NH»N02)2,  is 
remarkable  in  containing  two  labile  nitroamine  groups  in  the  molecule. 

It  is  decomposed  by  water  in  a  manner  analogous  to  nitrocarbamide, 
forming  amine,  carbon  dioxide,  water,  and  nitrous  oxide.  There  is  no 
difference  in  colour  between  the  sodium  salt  and  the  acid  ;  they  possibly 
exist  in  tautomeric  modifications,.  The  sodium  salt  crystallises  in 
colourless,  stellar  aggregates  of  needles;  the  free  acid  is  colourless,  and 
explodes  when  heated.  E.  F.  A. 

Tannin.  Karl  Feist  {Ber.,  1912,  45,  1493— U94).— The  author 
points  out  that  he  has  demonstrated  the  glucosidic  nature  of  tannin 
previous  to  the  work  of  Fischer  and  Freudenberg  (this  vol.,  i,  471). 

H.  W. 

Constitution  of  Tannin.  Rodgeb  J.  Manning  and  Maximilian 
NiERENSTEiN  (Ber.,  1912,  45,  1546 — 1551.  Compare  this  vol., 
i,  468). — Manning  has  shown  (Abstr.,  1910,  i,  851)  that  tannin  on 
esterification  forms  two  pentaethyl  esters  of  pentagallolylglucoside ; 
this  behaviour  is  not  in  agreement  with  the  constitution  ascribed  to 
tannin  by  Fischer  and  Freudenberg  (this  vol.,  i,  471).  Tannin 
(Schering)  yields  only  ethyl  gallate  when  esterified  and  no  sugar. 
The  change  in  rotation  of  tannin  solutions  on  boiling  in  a  stream  of 
hydrogen  has  been  followed,  measurements  being  made  also  of  the 
tannin  and  non-tannin  matter  present.  In  twelve  hours  the  rotation 
falls  from  \a\  4-68-22°  to  +5984°,  the  amount  of  tannin  falls  from 
0-4274  to  0'3986,  and  the  amount  of  non-tannin  rises  from  0*0244  to 
0  0532;  it  is  always  optically  inactive,  which  excludes  the  possibility 
of  dextrose  being  eliminated.  E.  F.  A. 

The  Behaviour  of  Acetonylacetone  towards  /S-Dialdehydes. 
William  J.  Hale  {Bei\,  1912,  45,  1596—1603.  Compare  Abstr., 
1908,  i,  634). — The  condensation  of  acetonylacetone  with  nitro- 
malonaldehyde  in  presence  of  small  quantities  of  sodium  hydroxide 
yields  some  4-nitro-2-acetonylphenol,  but  also  four  times  as  much  of  a 
second  product.  The  possibility  of  this  being  a  diphenol  was  previously 
discredited  by  the  fact  that  nitroacetonylphenol  and  nitromalonalde- 
hyde  only  condense  in  excess  of  alkali  or  piperidine,  and  a  second 
suppo.sition,  that  the  nitroacetonylphenol  itself  undergoes  condensation 
to  a  cumarone  derivative,  is  now  shown  to  be  improbable,  for  such  a 
change  can  only  be  brought  about  by  means  of  sulphuric  acid  or  zinc 
chloride.  Since  the  reaction  takes  place  between  equimolecular  pro- 
portions, there  remains  the  explanation  that  the  two  aldehyde  groups 
condense  with  the  two  methylene  groups,  producing  5-nitro-2 : 3- 
diacetylcyc^opentadiene,  and  this  substance  is  actually  obtained  on 
adding  hydrochloric  acid  to  the  mother  liquor  after  the  acetonylnitro- 
phenol  has  been  precipitated  by  carbon  dioxide. 

b-Nitro-2  :  S-diacetylcyc\opentadiene,  N02*C5H3(COMe)2,  is  a  faintly 
coloured  substance,  crystallising  from  ethyl  acetate  in  glistening 
needles,  m.  p.  195°.     It  is  fairly  acid,  does  not  absorb  bromine,  but 


ORGANIC   CHEMISTRY.  i.    567 

is  readily  attacked  by  permanganate  or  concentrated  nitric  acid. 
Ai-Nitro-lmethylcumarone^  NOg'CgH^OMe,  is  obtained  quantitatively 
from  4-nitro-2-acetonylphenol  by  condensation  with  zinc  chloride  in 
glacial  acetic  acid  (compare  Stoermer,  Abstr.,  1900,  i,  650).  It  separates 
in  short  needles,  m.  p.  97°,  from  diluted  alcohol,  gives  a  deep  red 
solution  in  sulphuric  acid,  and  is  converted  by  nitric  acid  into 
4 :  Q-dinitro-l-tnethylcumaroney  CgH30Me(N02)2j  which  may  also  be 
obtained  from  4  : 6-dinitro-2-acetonylphenol  (Abstr.,  1908,  i,  634)  in 
colourless  needles,  m.  p.  165°.  Improvements  in  the  production  of 
ace  tony  Iphenols  will  render  this  cumarone  synthesis  valuable. 

J.  C.  W. 

Oxalyl  Chloride.  IV.  The  Priedel  and  Crafts'  Reaction  with 
Oxalyl  Chloride  and  Oxalyl  Bromide.  Hermann  Staudinger 
[with  E.  Anthes  and  Max  Scholler  (Ber.,  1912,  45,  1594—1596).— 
The  action  of  oxalyl  chloride  on  aromatic  hydrocarbons  under  the 
influence  of  aluminium  chloride  results  usually  in  the  formation  of 
moDO-ketoces  (compare  Abstr.,  1909,  i,  905),  but  Liebermann  has 
shown  that  some  highly  reactive  aromatic  compounds  produce  the 
expected  diketones  (compare  Abstr.,  1911,  i,  656).  This  is  explained 
by  the  fact  that  the  decomposition  of  oxalyl  chloride  by  aluminium 
chloride  into  carbonyl  chloride  and  carbon  monoxide  takes  place 
more  slowly  than  the  condensation  with  these  reactive  substances,  and 
in  support  of  this  view  it  is  shown  that  anisole  is  converted  into 
anisil,  and  that  in  the  presence  of  carbon  monoxide  under  a  pressure 
of  150  atmospheres,  dimethylaniline  can  be  converted  into  tetramethyl- 
diaminobenzil. 

Oxalyl  bromide,  b.  p.  103—105°,  which  will  be  described  in  a  future 
paper,  decomposes  most  easily  in  presence  of  aluminium  chloride  into 
bromine  and  carbon  monoxide,  but  it  condenses  even  more  readily 
with  benzene,  so  that  benzil  may  be  obtained  and  not  merely  benzo- 
phenone  or  bromobenzenes.  It  seems,  therefore,  more  suitable  than 
the  chloride  for  the  preparation  of  diketones.  J.  C.  W. 

Bromination  of  c^/c/oHexanone  and  cyc^oHexanol.  Fern  and 
BoDROux  and  Felix  Taboury  {Compt.  rend.,  1912,  154,  1509—1511*). 
— The  tetrabromo-derivative  obtainedj  by  the  action  of  bromine  in  the 
presence  of   aluminium  bromide  on  c^/cZohexanone    (compare  Abstr., 

1911,  i,  779)  is  identical  with  that  obtained  by  Wallach  {Annalen, 
1905,  343,  133).  It  is,  however,  best  prepared  by  the  action  of 
bromine  in  carbon  tetrachloride  solution.  The  liquid  obtained  by  its 
decomposition  on  heating  to  120 — 125°  is  a  mixture  of  several 
monobromophenols  and  2  :  6-dibromophenol. 

c2/cZoHexanol  when  treated  with  bromine  in  carbon  tetrachloride 
yields  tetrabromoc^/cZohexanone  and  dibromocz/cZohexane.  Temperature 
and  duration  of  the  reaction  do  not  affect  the  result.  Bromine  in 
boiling  acetic  acid  converts  both  the  ketone  and  the  alcohol  into 
2:4:  6-tribromophenol.  W.  G. 

Terpenes  and  Ethereal  Oils.     CIX.     Otto  Wallach  (Annalen, 

1912,  389,  169— 184).— [With    Walther    OsT.]—cycloIIex^\-2-Gyclo- 

*  and  Bull.  Soc.  chim.,  1912,  [iv],  11,  658—665. 
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hexanonoxime    (Abetr.,   1911,  i,   473),  unlike  methyl-S-cycZohexanou- 

oxime    (Abstr.,    1906,    i,   514),    yields    by    treatment    with    diluted 

sulphuric  acid  (5  :  IHgO)  on  the  water-bath  for  five  minutes  only  one 

N  H~C  0~  CH 
i9o-oxime,  CgH,,'CH<'  '     ^  m.  p.  145 — 146°,  which  is  con- 

L- Jig*  O  Jig*  Cilg 

verted  by  25%  hydrochloric  acid  at  130 — 140°  into  e-amino-e-cjclO' 
hexyUiexoic  acid,  CfiHii-CH(NH2)-[CH2]4-0O2H,  m.  p.  203°  (decomp.) 
{benzoyl  derivative,  m.  p.  228°).  By  oxidation  with  5%  potassium 
permanganate  in  faintly  alkaline  solution,  the  amino-acid  yields 
8-hexahydrobenzoyl valeric  acid,  identical  with  that  obtained  by  the 
direct  oxidation  of  c2/c/ohexyl-2-c?/cfohexanone  {loc.  cit.).  The  con- 
stitution of  this  ketonic  acid  is  definitely  proved  by  treating  an 
ethereal  solution  of  its  oxime  with  phosphorus  pentachloride,  whereby 
the  isomeric  amide,  (^^M^^'^H'QO'lQn^^'QO^Yl,  m.  p.  133—134°,  is 
produced,  which  is  hydrolysed  to  cycfohexylamine  and  adipic  acid  by 
25%  hydrochloric  acid  at  140°.  The  reduction  of  S-hexahydrobenzoyl- 
valeric  acid  by  sodium  and  boiling  alcohol  yields,  after  purification  of 
the  product  by  distillation  in  a  vacuum,  the  lactone, 

m.  p.  56°,  b.  p.  175°/12  mm.,  of  i-hydroxy-€-cyc\ohexylhexoic  acid.  The 
hydroxy-acid  itself,  which  is  an  oil  and  is  also  obtained  by  the  action 
of  nitrous  acid  on  c-amino-e-ci/cZohexylhexoic  acid,  is  converted  by 
boiling  dilute  sulphuric  acid  into  an  unsaturated  acid,  CjgHgoOg, 
b.  p.  182 — 186°/20  mm.  This  acid,  which  is  more  easily  obtained 
from  the  preceding  lactone  and  boiling  dilute  sulphuric  acid,  is  oxidised 
to  8-hexahydrobenzoylvaleric  acid  by  successive  treatment  with  faintly 
alkaline  2%  potassium  permanganate  and  with  chromic  and  sulphuric 
acids. 

The  dicyclic  ketone  obtained  by  the  auto-condensation  of  1-methyl- 
3-cyc/ohexanone  is  reduced  by  Paal's  method  to  dimethyldicyclohexyl- 
hexcmone,  Cj^Hg^O,  b.  p.  146 — 148°/12  mm.,  which  forms  a  semicarfta^jone, 
m.  p.  163°,  and  an  oxime,  m.  p.  95 — 96°,  and  yields  by  oxidation  a 
ketonic  acid,  b.  p.  222 — 225°/14  mm.  {silver  salt,  Cj^HggOgAg;  semi- 
carbazone,  m.  p.  169 — 171°). 

c?/c^Pentene-2-C2/c?opentanone  is  reduced  quantitatively  by  Paal's 
method  to  C2/c?opentyl-2-c3/c^opentanone  (Godchot  and  Taboury,  Abstr., 
1911,  i,  385),  b.  p.  232—233°,  D2i  0-9745,  w^  1-4763  (oxime,  m.  p. 
78—79°,  and  its  hydrochloride,  m.  p.  112—113°),  which  forms  a 
benzylidene  derivative,  m.  p.  97 — 98°,  and  is  oxidised  by  chromic  acid 
to  S-keto-S-cyc\opentylvaleric acidyC^Hg'CO'lG'BL^^'CO^H.  {semicarbazone, 
m.  p.  181 — 183°).  This  oily  acid  is  also  readily  obtained  by  oxidising 
C2/c/opentyl-2-c2/c^opentanone  with  cold  2%  potassium  permanganate. 

2-cyc\oPentylcyc\opentanol,  CsHg-CgHg-OH,  b.  p.  235—236°, 
D17  0-9785,  nU  1-4884  {phenylurethane,  m.  p.  88—89°),  obtained  by 
reducing  c2/c^opentyl-2-c2/cZopentanone  by  sodium  and  alcohol,  is 
converted  by  zinc  chloride  at  150°  into  cy dopentyl- A' -cyclopentene, 
CsHg-CgH^,  b.  p.  196-5—198°,  W  0-9080,  w^  1*4938,  which  forms  a 
nitrosochloride,  m.  p.  113 — 114°. 

The  yellow  1  :  3-dicyc^opentene-2-c?/c.?opentanone,  which  is  obtained 
in  12 — 13%  yield  by  the  action  of  alcoholic  sodium  ethoxide  on  cyclo- 
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pentanone,  is  reduced  by  Paal's  method  to  1  :  3-diGyclopentyl-2-cyc\0' 
pentanoney  CgHg'CgHgO'CgHg,  which  is  colourless,  has  b.  p. 
165— 170712  mm.,  D^^  0-9925,  and  <^  1*4956,  forms  a  semicarbazone, 
m.  p.  188—190°,  and  an  oxime,  m.  p.  «5— 86°  and  is  oxidised  by 
chromic  acid  to  8-keto-aH-dicyclopentylvaleric  add, 

C5H9-CO-CH2-CH2-CH(05H,)-C02H 
(semicarbazone f  m.  p.  195  —  196°). 

2  : 5-Dioyc\opentylcyc\opentanol,  C5Hj)*C5Hg(OH)'C5Hg,  m.  p.  68°, 
b.  p.  2 10°/ 100  mm.,  obtained  by  reducing  the  dic2/c^pentylcyc^o- 
pentanone  by  sodium  and  alcohol,  is  converted  into  1  : 3-dicyclopentyl- 
M-cyc\opente7ie,  b.  p.  210°/100  mm.,  D^"  0*939,  n^  1*5065,  by  zinc 
chloride  at  150—200°.  C.  S. 

Terpenes  and  Ethereal  Oils.  CX.  Otto  Wallach  {Annalen^ 
1912,  389,  185— 198).— [With  Walther  Ost.]— In  accordance  with 
expectation,  nitrosopinene  in  methyl  alcohol  is  reduced  by  hydrogen 
in  the  presence  of  a  little  colloidal  palladium,  the  addition  of  hydrogen 
occurring  at  the  ethylenic  linking.  However,  the  product  is  not 
pinocamphonoxime  itself,  but  a  stereoisomeric  pinocamphonoxime,  m.  p. 
87°;  the  ketone  obtained  by  its  hydrolysis  by  acids  yields  a  semi- 
carbazone and  an  oxime  identical  with  those  from  pinocamphone. 
When  pinocarveol  (from  pinylamine)  is  reduced  by  Paal's  method  and 
the  resulting  saturated  alcohol  is  oxidised,  the  ketone  obtained  yields 
an  oxime  and  a  semicarbazone  identical  with  those  of  pinocamphone. 
It  follows,  therefore,  that  pinene,  pinocarvone,  carvopinone,  and  pino- 
camphone are  mutually  related  as  represented  by  the  formulae 
previously  ascribed  to  these  substances  by  the  author. 

[With  Walter  N.  Haworth.] — It  has  already  been  shown  that  the 
halogen  in  the  nitrosochlorides  of  unsaturated  hydrocarbons  can  be 
replaced  by  the  acetoxy-group  (A.bstr.,  1910,  i,  569)  and  that  the 
nitrosochlorides  can  be  reduced  directly  to  saturated  bases  and 
ketones  by  zinc  and  acetic  acid  (Abstr.,  1911,  i,  469).  These 
processes  have  now  been  applied  in  the  following  cases.  Ethylidene- 
c2/c^ohexane  nitrosochloride,  m.  p.  132°  (Abstr.,  1908,  i,  402),  is  con- 
verted by  sodium  acetate  and  glacial  acetic  acid  at  60 — 65°  into  the 
oxime  of  X-acetoxycyclohexyl  methyl  ketone,  OAc*CgHjQ*CMeINOH,  m.  p. 
103°,  the  hydrolysis  of  which  by  2%  sulphuric  acid  yields  A^-tetra- 
hydroacetophenone  and  \-hydroxycyc\ohexyl  methyl  ketone^ 

OH-CgHjo-COMe, 
b.   p.   125 — 126°/50  mm.   {semicarbazone,  m.  p.  196°).      The  reduction 
of  ethylidenecyc^ohexane  nitrosochloride  by  zinc  and  acetic  acid  yields 
hexahydroacetophenone  and  a-cyc\ohexylethylamine,  CgHii'CHMe'NHg 
(platinichloride,  2C8Hi^N,H2PtClg,  m.  p.  218°  [decomp.]). 

The  reduction  of  l-methyl-3-ethylidenec?/c^ohexane  by  zinc  and 
acetic  acid  yields  a  base  (unexamined)  and  X-methylcyclohexyl  methyl 
ketone,  CgH^oMe'COMe,  b.  p.  196 — 197°  {semicarbazone,  m.  p. 
180—181°). 

[With  Max  Behnke.] — When  heated  with  potassium  hydroxide, 
monocyclic  ketones  tend  to  form  condensation  products  (Abstr.,  1909, 
i,  811);  their  oximes,  however,  undergo  fission  of  the  ring;  thus 
menthoneoxime  and  potassium   hydroxide,  heated  at  220°  for  thirty- 
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six  hours  in  an  autoclave,  yield  ammonia,  thymol,  /S^- dime  thy  1- 
octoic  acid,  CHMe2;[CH2]3-CHMe-CH2-C02H  (Abstr.,  1897,  i,  428), 
and  lower  fatty  acids.  The  decoic  acid  forms  a  methijl  ester,  b.  p. 
212-215°,  amijl  ester,  b.  p.  265—266°,  clUoride,  b.  p.  106—109°/ 
20  mm.  (anilide,  m.  p.  91—92°),  and  amide,  m.  p.  108—109°,  from 
which  is  prepared  the  7iitrile,  b.  p.  220—225°,  D^J  0-821,  n'^  1-4276. 
By  reduction,  the  nitrile  yields  yrj-dimethyloctylamine, 
CHMe2-[CH2l3-CHMe-CH2-CH2-NH2, 
b.  p.  202—203°,  D'^  0-791,  n'i^  1-4316,  which  forms  a  phenylthiocarh- 
amide,  m.  p.  78 — 79°,  and  oxamide,  m.  p.  76 — 77",  and  is  converted 
by  nitrous  acid  into  yrj-dimethyloctyl  alcohol,  b.  p.  100 — 102°/13  mm., 
and  a  decylene,  CioHgo,  b.  p.  152—165°,  D^»  0-744,  <  1-4213.    C.  S. 

Action  of  Sodamide  and  Alkyl  Halides  on  Benzoyl- 
cyc^opropane.  Albin  Haller  and  Eugene  Benoist  (Compt.  rend., 
1912,  154,  1567 — 1570). — An  investigation  for  the  comparison  of  the 
behaviour  of  ketones  containing  a  trimethylene  ring  with  that  of 
ordinary  ketones. 

Ethyl  ben zoylc2/c^opropanecarboxy late  {oxime,  m.  p.  162° :  Perkin, 
Trans.,  1885,  47,  840)  is  converted  successively  into  the  corresponding 
acid  and  benzoylcyc^o propane  (oxime,  m.  p.  95 — 96°). 

A  more  convenient  method  of  preparation  is  by  the  series  of  changes 
trimethylene  chlorobromide — >-trimethylene  chlorocyanide— >cyc/o- 
propanecarboxylonitrile — ^c^/o'Zopropanecarboxylic  acid  ;  the  acid(b.  p. 
181 — 182°/760  mm.)  is  converted  by  thionyi  chloride  into  the  acid 
chloride,  which  condenses  with  benzene  in  the  presence  of  aluminium 
chloride,  giving  benzoylcyc^opropane. 

When  warmed  with  sodamide  in  dried  benzene,  benzoyl  cyclopropane 
gives  a  sodium  derivative,  but  in  moist  benzene,  cycZopropane  is 
evolved  and  benzamide  remains.  When  sodium  benzoylcycZopropane 
is  treated  in  warm  benzene  with  methyl  iodide,  1 -benzoyl- i-methy ley c\o- 

riTT 

j9ro?)awe,  COPh-CMe<  I     2  is    obtained,  b.    p.    127— 128°/18    mm.; 

oocime,  m.  p.  116°  (decomp.) ;  ^'nitrophenylhydrazone,  orange  leaflets, 
m.  p.  112°.  From  these  properties  the  substance  is  evidently  distinct 
from  that  obtained  by  Blaise  and  Herman  (Abstr.,  1911,  i,  881); 
when  warmed  with  sodamide  and  benzene,  methylcycZopropane  and 
benzamide  are  obtained. 

I'Benzoyl-l-allylcyclopropane,  obtained  in  an  analogous  manner  to 
the  above  methyl  compound,  has  b.  p.  136 — 137°/16  mm.  ;  a  mixture  of 
sodamide  and  benzene  is  without  effect  on  this  substance. 

\-Benzoyl-l-bemylcyc\opropane,h.  p.  203 — 204°/20  mm.,  crystallises  in 
tablets,  m.  p.  33-5° ;  when  heated  with  sodamide  and  moist  benzene 
it  undergoes  scission  into  benzene  and  the  amide  of  benzylcyclopropane- 
carboxylic  acid  (m.  p.  84°),  which  is  easily  hydrolysed  to  the  corre- 
sponding free  acid  (cubes,  m.  p.  103°). 

Oxidation  of  benzoylbenzylcycZopropane  by  chromium  trioxide  in 
acetic  acid  solution  gives  a  substance,  Cj^Hj^Og,  possibly  a  dibenzoylcycZo- 
propane,  crystallising  in  cubes,  m.  p.  87 — 88°. 

The  refractivities  of  benzoylci/cZopropane,  together  with  its  methyl 
and    benzyl    derivatives,   and   ethyl    benzoylc^/cZopropanecarboxylate, 
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are  given  for  the  a-,  Z>-,  j8~,  and  y-lines.  The  results  with  the  Z>-line 
indicate  that  in  these  substances  the  trimethylene  ring  exerts  a 
similar  effect  to  an  ethylenic  linking  in  causing  exaltation  when 
conjugated  with  a  ketonic  group.  D.  F.  T. 

mm'-Dinitrobenzil.  Heinrich  Klinger  and  Walter  Martinoff 
{Annaleuj  1912,  389,  232 — 237). — By  treatment  with  colourless  nitric 
acid,  D  1*53,  at  -  10°,  benzil  is  converted  into  mm -dinitrobenzily  m.  p. 
108 -5 — 109°,  yellow  needles.  Attempts  to  convert  it  into  dinitro- 
benzilic  acid  by  the  hydroxide  of  potassium,  sodium,  or  barium  have 
been  unsuccessful.  It  is  converted  into  m-nitrobenzoic  acid  by  boiling 
water  and  silver  oxide.  C.  S. 

Correction  Concerning  the  Formation  of  Cyananilic 
Acid.  M.  M.  RiCHTER  {Ber.,  1912,  45,  1682.  Compare  this  vol., 
i,  34). — The  formation  of  a  very  small  amount  of  **  cyananilic  acid" 
from  chloranilic  acid  was  due  to  the  presence  of  a  little  chloranil. 

J.  C.  W. 

Abnormal  Behaviour  of  Some  Anthraquinone  Derivatives 
towards  Alkaline  Reducing  Agents.  I.  Christian  Seer  [with 
E.  Karl]  (Monatsh.,  1912,  33,  535 — 548). — Most  anthraquinone 
derivatives  when  warmed  with  alkaline  reducing  agents  yield 
characteristic  coloured  solutions.  Certain  substituting  groups  attached 
near  the  carbonyl  groups  cause  steric  hindrance  and  render  the  com- 
pound indifferent  to  alkaline  reducing  agents ;  thus  1:3:5:7- 
tetramethylanthraquinone  is  quite  indifferent,  but  anthraquinone- 
1:3:5:  7-tetracarboxylic  acid  obtained  from  it  on  oxidation,  gives  an 
intense  violet-red  on  reduction. 

Further  substitution  in  1:3:5:  7-tetramethyl  anthraquinone,  pro- 
ducing 4  :  8-dinitro-  and  2:4:6:  8-tetranitro-derivatives,  still  results  in 
compounds  which  are  almost  indifferent  to  alkaline  reducing  agents. 
In  these  compounds,  also,  the  nitro-groups  are  reduced  to  amino-groups 
only  with  difficulty. 

1  :  5-Dibeozylaminoanthraquinone  is  equally  resistant,  but  the  com- 
poundformed  on  substituting  the  remaining  hydrogen  of  theamino-group 
by  the  benzoyl  radicle  gives  a  red  solution  with  alkaline  reducing 
agents,  the  negative  residues  evidently  acting  to  restore  the  activity  of 
the  carbonyl  groups. 

1 : 4-Dimethylanthraquinone  gives  a  red  solution  on  reduction; 
l-methyl-4-j3-tolylanthraq'ainone  is,  however,  indifferent. 

4  : 4'-DimethyJdiphenyl-3-phthaloylic  acid  is  not  converted  into  the 
anthraquinone  derivative  by  condensation  by  means  of  sulphuric  acid, 
zinc  chloride,  or  phosphorus  pentachloride.  The  reduction  product, 
5-jt?-tolyl-2-methyldiphenylmethane-2'-car  boxy  lie  acid,  is  converted  by 
means  of  zinc  chloride  into  1 -methyl -4-jt?-tolylanthr one,  from  which  the 
desired  1 -methyl- 4-/?-tolylanthraquinone  is  obtained  on  oxidation  with 
chromium  trioxide. 

Oxidation  with  ferric  chloride  converts  the  above  anthrone  into 
1  :  l'-dimethyl-4  :  4'-di-/>-tolyldianthrone  -  10:10'.  An  additional 
product  of  oxidation  with  chromium  trioxide  is  a  small  quantity  of 
4-^-carboxyphenylanthiaquinone-l-carboxylic    acid.       When    a    large 
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excess  of  the  oxidising  agent  is  used,  the  methyl  groups  are  oxidised  to 
car  boxy  1,  but  action  proceeds  beyond  the  dicar  boxy  lie  acid,  and  the 
benzene   ring  is   opened   wilh  the    formation    of   a    mixture  of   4-/?- 
carboxylphenylanthraquinone-1-carboxylic    acid    and    anthraquinone- 
1  :  4-dicarboxylic  acid  as  the  final  result.     The  dicarboxylic  acid  gives 
a  dark  red  coloration  with  alkaline  reducing  agents. 
5-p-  Tolyl-2-methyldip/ienylinethane-2'-carboxylic  acidf 
COaH-CgH^-CHg-CflHgMe-CeH^Me, 
crystallises  in  stellar  aggregates  of  colourless  needles,  m.  p.  163 — 164°. 
The   solution    in   concentrated    sulphuric    acid    is    yellow,    becoming 
reddish-violet  when  kept. 

l-Methyl-4-^-tolylanthrone-lO,  CQK^<C^£>CQH^Me'Gf^B.^M.ey  forms 

pale  yellow,  long  prisms,  m.  p.  145 — 146°,  dissolving  in  concentrated 
sulphuric  acid  with  a  reddish- brown  coloration. 

1  :  V' Dimethyl -4: :  4:'-di-p-tolyl-9  :  ^' -dianthrone-\0  :  10', 

crystallises  in  colourless,  glistening,  prismatic  platelets,  m.  p.  237°. 

1  -MethylA-'p-tolylanthraquinone,  CgH4<^p^]]>CgH2Me^CgH4Me,  crys- 
tallises in  yellow  needles,  m.  p.  212° ;  the  coloration  with  concentrated 
sulphuric  acid  is  red. 

4-^Carhoxyphenylanthraquinone- 1  -carhoxylic  acid, 

C(,H,<^g>C,H,(C0jH)-C,H,-C02H, 

forms    pale    yellow,    microscopic    needles,    soluble    in    concentrated 
sulphuric  acid  with  a  golden-yellow  coloration.  E.  F.  A. 

Binary  Mixtures  Containing  Camphor.  Jouniaux  {BvXl.  Soc. 
chim.f  1912,  [iv],  11,  546 — 552). — Camphor  forms  liquid  mixtures  with 
naphthalene,  a-nitronaphthalene,  yS-naphthylamine,  pyrogallol,  and 
benzoic  acid,  and  the  behaviour  of  the  camphor-naphthalene  mixture  on 
cooling  has  been  described  already  (this  vol.,  i,  198).  Binary 
mixtures  with  each  of  the  four  other  substances  mentioned  behave 
similarly,  and  a  general  curve  and  tables  illustrating  this  behaviour  are 
given  in  the  original. 

The  eutectic  mixtures  have  the  following  molecular  compositions, 
%:  a-nitronaphthalene  46,  )8-naphthylamine  36,  pyrogallol  31 
(m  p.  21°),  benzoic  acid  37  (m.  p.  27*2°),  the  rest  being  camphor.  In 
all  four  cases  the  first  crystals,  which  separate  on  cooling,  consist  of 
camphor,  so  long  as  the  second  constituent  does  not  form  more 
than  30  mols.  %  of  the  mixture.  The  addition  of  even  very 
minute  quantities  of  the  second  constituent  causes  a  remarkable 
lowering  in  the  temperature  of  commencing  solidification. 

T.  A.  H. 

Pinene  and  Camphor.  Mario  Mayer  (Chem.  Zentr.,  1912,  i, 
1312;  from  Ilabilitationschr.,  Florence,  1911,  61  pp.). — By  fractional 
crybtallisation  of  t-a-pinenehydroxylamineoxime  a-bromo-7r-camphor- 
sulphonate  the  author  has  separated  the  salt  into  three  fractions,  from 
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which  the  three  corresponding  bases  have  been  prepared  by  treatment 
with  sodium  carbonate.  The  constants  of  these  six  substances  are  as 
follows:  (1)  salt,  m.  p.  195°  (decomp.),  [a]D  +  79°:  base,  m.  p.  147° 
(decomp.),  [a]o  +  60-5°;  (2)  salt,  ra.  p.  172°  (decomp.),  [a]D  +  39°:  base, 
m.  p.  145°  (decomp.),  [a]D-59-6°;  (3)  salt,  m.  p.  175°  (decomp.), 
[a]D  +  52°:  base,  m.  p.  140°  (decomp.),  [ajp  0°. 

Theoretically  the  hydroxylamineoxime  should  exist  in  four  optically 
active  forms,  and  the  author  suggests  that  the  two  optically  active 
forms  described  above  may  be  mixtures.  A  full  discussion  of  the 
stereochemistry  of  pinene  is  given  in  the  original.  T.  A.  H. 

Constitution  of  3-Methylpulegene  (S-Methylmenthadiene). 
Hans  Rupe,  Heinz  Schobel,  and  Erwin  Abegg  {Ber.^  1912,  45, 
1528 — 1540). — Various  formulae  have  been  assigned  to  3-methyl- 
pulegene  by  Grignard,  Rupe  and  Emmerich  (Abstr.,  1908,  i,  556)  and, 
by  Auwers  and  Eisenlohr  (Abstr.,  1910,  ii,  365,  367).  On  oxidation 
with  ozone,  a  moderately  viscid,  greenish-yellow  oil  is  obtained,  which 
analysis  indicates  to  be  a  mixture  of  much  diozonide  with  a  little  mono- 
ozonide.  Hydrolysis  with  water  yields  acetone  in  small  quantities  and 
an  oil,  b.  p.  171°/14  mm.,  which  is  characterised  as  a  ketonic  acid  ;  it 
yields  a  semicarbazone  crystallising  in  slender,  colourless  needles,  m.  p. 
150°.  On  oxidation  of  this  acid  with  sodium  hypobromite,  y8-methyl- 
adipic  acid  is  obtained,  whilst  on  oxidation  with  nitric  acid,  a-methyl- 
glutaric  acid  is  formed.  This  behaviour  establishes  the  constitution 
of  the  acid  as  8-acetyl-y-methyl valeric  acid, 

CH3-CO-CH2-CHMe-CH2-CH2-C02H, 
but  it  does  not  enable  any  decision  to  be  made  between  the  alternative 
formulae  for  methylpulegene. 

A  further  product  of  the  oxidation  with  ozone  is  a  soluble  brown  oil, 
which  distils  at  130 — 140°  as  a  viscid,  yellow,  odourless  oil;  this  has 
the  properties  of  an  aldehyde,  C8Hj^02,  and  forms  a  semicarbazone, 
CjjHjjONg,  crystallising  in  colourless  platelets,  m.  p.  266°.  On 
oxidation  of  the  aldehyde  with  potassium  permanganate,  it  is  converted 
into  the  ketonic  acid. 

3-Methylpulegol,  obtained  as  a  by-product  in  the  preparation  of 
methylpulegene,  hasb.  p.  93 — 94°/10*5  mm.,  and  constitutes  a  colourless, 
mobile  oil  with  an  odour  of  menthone. 

Methylmenthone  (komomenthone),  a  further  by-product  of  the  pre- 
paration of  the  hydrocarbon,  has  b.  p.  94 — 97°/ 15  mm. ;  the  semi- 
carbazone crystallises  in  lustrous,  colourless  needles,  m.  p.  186°.  The 
ketone  prepared  from  this  has  b.  p.  93°/ll  mm.,  Df  0  905,  wg*  1-4642, 
[a]^  -H  43-98°.  E.  F.  A. 

The  Constituents  of  Essential  Oils,  Chemical  Identity  of 
Synthetic  and  Natural  Cedrene.  Ekiedrich  W.  Semmler  and 
K.  E.  Spornitz  (Ber.,  1912,  45,  1553—1557.  Compare  Semmler  and 
Mayer,  this  vol.,  i,  366). — Natural  cedrene  has  a  somewhat  higher 
boiling  point  and  considerably  lower  optical  activity  than  the  synthetic 
product,  and  the  identity  of  the  two  compounds  has  not  been 
established  previously.  On  oxidation  of  synthetic  cedrene  with  ozone, 
he  methylketonic  acid  formed  is  similar  to  the  acid  obtained  in  the 
VOL.  Oil.  ,  r  r 
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same  way  from  natural  cedrene,  and  is  converted  into  identically  the 
same  cedrenedicar  boxy  lie  acid.  Natural  cedrene  evidently  contains 
other  isomeric  sesquiterpenes  in  addition  to  the  strongly  Isevorotatory 
cedrene.  E.  F.  A. 

Essential  Oils.  III.  Basil  Oil.  Gustave  Lalouk  (Bull.  Soc, 
chim.t  1912,  [iv],  11,  491 — 494). — The  author  has  compared  the  basil 
oils  obtained  from  the  following  four  varieties  of  Ocimum  basilicum, 
cultivated  near  Grasse :  var.  thyrsi/lorum,  Benth.,  var.  purpurascenSf 
Benth.,  var.  album f  Benth.,  and  var.  o'ispum,  E.  G.  Camus. 
These  furnished  respectively  00855,  0-0370,  0-0780,  and  0-1285%  of 
oil,  so  that  the  fourth  is  the  best  for  cultivation.  The  four  oils 
yielded  respectively  35*19,  38*46,  39*66,  and  35*19%  of  total  alcohols, 
calculated  as  linalool,  and  their  constants,  which  are  tabulated  in  the 
original,  showed  very  little  variation.  The  amount  of  methoxyl  in 
all  four  oils  corresponded  with  about  55%  of  estragole.  T.  A.  H. 

Oil  of  the  Southern  Cypress.  Allan  F.  Odell  (J.  Amer. 
Chem.  Soc,  1912,  34,  824— 826).— In  an  earlier  paper  (Abstr.,  1911, 
i,  548)  it  was  shown  that  the  wood  of  the  cypress  (Taxodium 
distichum)  contains  an  aldehyde.  With  a  view  to  obtaining  larger 
quantities  of  this  compound,  an  examination  has  been  made  of  the 
volatile  oil  of  the  cones.  It  has  been  found,  however,  that  the  oil  does 
not  contain  any  aldehydes. 

Cones  collected  in  September  yielded  about  1%  of  a  yellowish-green 
oil  with  an  odour  of  pinene,  D  0*86,  and  aj,  + 18°  in  a  100  mm.  tube. 
Those  collected  later  in  the  year  furnished  1 J — 2%  of  an  oil  of  darker 
colour  and  citron-like  odour,  with  D  0  85  and  ud  +35*5°  in  a  100  mm. 
tube.  The  composition  of  the  oil  was  found  to  be  approximately  as 
follows :  c?-pinene,  85% ;  (i-limonene,  5% ;  a  i/^-terpene  alcohol 
(probably  sabinol),  2% ;  carvone,  3% ;  a  tricyclic  sesquiterpene,  3% ; 
the   remainder  consisted   of   substances   of   b.  p.    above   275°. 

E.  G. 

The  Oil  of  Douglas  Fir.  H.  K.  Benson  and  Marc  Darrin 
{J.  Ind.  Eng,  Chem,,  1911,  3,  818 — 820). — A  preliminary  investigation 
of  the  nature  and  properties  of  the  clear,  viscous,  yellow  oil  which  is 
left  after  removal  of  the  turpentine  from  the  distillation  products  of 
Douglas  fir.  The  oil  was  fractionated,  and  the  constants  of  each 
fraction  noted  and  compared  (as  were  those  of  the  crude  oil)  with  the 
constants  of  pine  oil  as  recorded  by  Teeple  (Abstr.,  1908,  i,  355)  and 
Walker  {Mass.  Inst.  Tech.  Bull,  Sept.  1905).  From  the  result  of  this 
and  numerous  chemical  tests  which  were  also  applied,  the  authors 
consider  that  not  less  than  one-third  of  fir  oil  consists  of  turpineol,  and 
that  it  closely  resembles  pine  oil  in  its  properties.  F.  M.  G.  M. 

New  Synthetic  Glucosides.  Ferdinand  Mauthner  {J.  pr.  Chem., 
1912,  [ii],  86,  564 — 568). — Tetraacetogluco-^-hydroxyacetophenone, 
C22H26O1J,  prepared  by  shaking  a  solution  of  jo-hydroxyacetophenone  in 
aqueous  sodium  hydroxide  with  an  ethereal  solution  of  yS-acetobromo- 
glucose,  crystallises  from  methyl  alcohol  in  colourless  needles,  m.  p. 
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172—173°,  and  is  hydrolysed  by  aqueous  barium  hydroxide  to  gluco-p- 
hydroxyacetophenone,  C^^HjgOi^,  which  forms  colourless  needles,  m.  p. 
195 — 196°,  and  has  [a]|?  -87-82°  in  aqueous  solution. 

Tetra-acetogluco-p-hydroxybenzaldehyde,  ^21-^24^11'  prepared  in  a 
similar  manner,  forms  colourless  needles,  m.  p.  144 — 145°,  and  is 
hydrolysed  to  gluco-^-hydroxyhenzaldehydef  CigH^gO^,  which  has  m.  p. 
157—158°,  and  [a]^'  -  94-45°  in  aqueous  solution.  F.  B. 

The  Relation  of  Merabers  of  the  Digitalin  Group  towards 
Enzymes.  Arnold  Holste  (Arch.  exp.  Path.  Pharm.,  1912,  68, 
323 — 332). — The  various  members  of  the  digitalin  group  are  all  more 
or  less  affected  by  digestive  enzymes,  also  by  diastase  and  emulsin, 
being  thus  rendered  inactive.  The  most  resistant  towards  pancreatin 
are  oleandrin,  digitoxin,  and  strophanthin.  Helleborein  is  easily 
affected.  A  good  deal  of  the  uncertainty  of  digitalis  therapeutics 
depends  on  these  facts.  W.  D.  H. 

Sphingosine.  Phoebus  A.  Levene  and  Walter  A.  Jacobs  {J.Biol. 
Chem.j  1912,  11,  547 — 554). — A  full  account  of  work  the  results  of 
which  have  already  been  described  (this  vol.,  i,  284).  W.  D.  H. 

Bilirubic  Acid,  a  New  Degradation  Product  of  Bilirubin. 
Hans  Fischer  and  Heinrich  Kose  {Ber.,  1912,  45,  1579— 1583).— On 
reduction  of  bilirubin  with  hydrogen  iodide  and  acetic  acid,  a  crystall  ne 
acid,  C-^>jE.t^fi^>2^  is  obtained.  It  forms  bunches  of  macroscopic 
platelets,  m.  p.  187°.  It  is  very  stable,  is  monobasic,  and  shows  no 
pyrrole  reaction.  It  is  very  resistant  towards  70%  sulphuric  acid  and 
towards  hydriodic  acid  and  red  phosphorus  at  125°.  On  oxidation, 
methyl    ethylmaleinimide    and    haematic    acid     are     obtained.      The 

constitution   CMe*^^^^    n  r.  U   ^xxT>C)Me   is   as- 

signed  to  bilirubic  acid  for  the  following  reasons :  the  degradation 
product  shows  it  to  contain  two  pyrrole  rings  in  which  the  position  of 
the  ^-substituting  groups  is  fixed.  It  is  obviously  a  tetra-substituted 
pyrrole,  since  it  gives  a  negative  reaction  with  dimethylaminobenz- 
aldehyde  and  no  pyrrole  reaction  or  azo-dye.  Accordingly,  the  four 
hydrogen  atoms  in  the  a- position  to  nitrogen  must  be  substituted,  for 
which  purpose  there  are  two  methyl  groups  and  oxygen  available ;  it 
is  assumed  that  the  two  pyrrole  groups  are  united  through  oxygen. 
This  is  in  agreement  with  the  resistance  to  hydrogen  iodide. 

Hemibilirubin  yields  20%  of  the  new  acid ;  compound  II  gives  9%. 
The  yield  of  methylethylmaleinimide  on  oxidation  of  hemibilirubin  is 
about  half  that  from  bilirubic  acid.  A  by-product  in  the  preparation 
of  bilirubic  acid  from  hemibilirubin  and  compound  II  is  a  pyrrole 
carboxylic  acid  which  couples  with  diazobenzenesulphonic  acid. 

E.  F.  A. 

Conversion  of  Oxindole  into  2-Ketodihydro-l-thionaphthen. 
("  Thio-oxindole ").  Charles  Makschalk  {Ber.,  1912,  46, 
1481 — 1485.  Compare  this  vol.,  i,  303). — o-ThioIphenylacetic  acid 
has  been  transformed  by  distillation  into  2-ketodihydro-l-thionaphthen. 

r  r  2 
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The   latter   condenses   with   ;;  dimethylaminobenzaldehyde   and    with 
a-isatinanilide  with  the  formation  of  dyes. 

o-Thiocyanophenylacetic  aci'I,  m.  p.  105 — 106°,  was  obtained  by 
the  addition  of  a  solution  of  o-diazophenylacetic  acid  to  a  warm 
solution  of  cuprous  and  potassium  thiocyanates.  When  dissolved 
in  sodium  hydroxide,  mixed  with  sodium  sulphide  and  evaporated 
to  dryness,  it  yielded,  after  acidification,  o-thiolphenylacetic  acid, 
m.  p.  96 — 97°,  which  was,  however,  more  readily  prepared  by  the 
addition  of  a  solution  of  o-diazophenylacetic  acid  to  a  cold  solution  of 
potassium  xanthate  and  subsequent  warming  of  the  compound  so 
formed  with  potassium  hydroxide  solution  and  liberation  of  o-thiol- 
phenylacetic acid  by  means  of  hydrochloric  acid.  When  heated, 
it  formed  ^-ketodifiydro-X-thionaphthen,  a  yellow  oil,  b.  p. 
260 — 264°/733  mm.,  which  solidified  when  cooled.  This  was  in- 
soluble in  cold  sodium  carbonate  solution,  but  dissolved  in  hot  sodium 
hydroxide  with  the  formation  of  the  sodium  salt  of  o-thiolphenylacetic 
acid.  It  condensed  with  jt?-dimethylaminobenzaldehyde  in  methyl 
alcoholic  solution  in  the  presence  of  piperidine  with  formation  of 
S-p-diniethylaminobenzylidene-2-ketothionaphthen,  m.  p.  164 — 165°, 
which  dyes  wool  and  silk  an  orange  colour  in  an  acid-bath.  When 
boiled  with  acetic  anhydride  and  a-isatinanilide,  thio-oxindole  formed 
2'-indoxyl-3-thionaphthen-2'-one  (compare  Bezdzik  and  Friedlander, 
Abstr.,  1908,  i,  673).  H.  W. 

Scopolamine.  Richard  Willstatter  and  Ernst  Hug  {Zeitsch. 
physiol.  Chem.,  1912,  79,  146 — 163). — It  is  supposed  generally  that 
scopolamine  undergoes  changes  on  keeping,  such  as  racemisation,  so  that 
the  optical  activity  vanishes,  hydrolysis  of  the  ester  group,  conversion 
into  an  a/^o-compound  analogous  to  apoatropine,  or  hydrolysis  of  the 
oxide  group.  Experiments  made  to  test  these  points  prove  that 
scopolamine  remains  unchanged  both  in  physical  and  chemical  char- 
acteristics on  keeping,  and  that  probably  also  the  physiological  action 
does  not  alter. 

The  alkaloid  remains  saturated  when  either  atropine  or  scopoline 
is  mixed  with  concentrated  sulphuric  acid,  and  it  is  stable  towards 
bromine  or  permanganate  on  dilution.  When  the  solution,  how- 
ever, is  made  neutral,  a/watropine  or  aposcopolamine  are  obtained 
quantitatively. 

When  the  solution  in  concentrated  sulphuric  acid  is  diluted  and 
neutralised  with  ammonia,  the  stilphuric  acid  ester  of  the  alkaloid 
separates.     It  is  an  internal  salt  of  the  composition 

;>co. 


so,<g: 


■CHg-CHPh' 
NH-O-CgH.g-O" 


apoScopolamine  can  also  be  obtained  by  means  of  hydrogen  chloride. 
On  treatment  of  scopolamine  with  thionyl  chloride  or  phosphorus 
pentachloride,  the  alcoholic  hydroxyl  is  replaced  by  chlorine,  and 
scopoleine  of  chlorohydrotropic  acid  is  obtained.  This  is  stable  in  acid 
solution,  but  when  isolated  and  the  ethereal  solution  evaporated, 
isomeric  change  takes  place  and  aposcopolamine  hydrochloride  is 
obtained. 

a/wScopolamine  sulphate  gives  in  aqueous   solution  with  bromine 
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only  a  flocculent  precipitate  of  perbromide,  but  in  concentrated 
sulphuric  acid  one  molecule  of  bromine  is  decolorised  without  the 
formation  of  perbromide.  This  enables  the  estimation  of  aposcoipol- 
amine  when  in  admixture  with  scopolamine. 

Scopoline  contains  two  oxygen  atoms,  the  one  in  an  hydroxyl  group, 
the  other  is  fixed  as  an  other-like  linking.  Scopoline  combines  with 
concentrated  sulphuric  acid  to  form  an  ester  acid,  but  chloroscopoline 
may  be  heated  with  this  acid  to  about  100°  without  change. 

Scopolamine  hydrobromide  has  [a]^  -  26° ;  the  commercial  product 
reacts  very  faintly  acid,  but  it  is  neutral  to  methyl-red  after 
purification. 

Atropropinesulphuric  acid  crystallises  in  lustrous,  colourless  prisms, 
m.  p.  238—239°. 

Scopolaminesulphuric  acid  crystallises  in  slender,  stellar  aggregates 
of  matted  needles,  m.  p.  244°  (decomp.). 

Homatropineaulphuric  acid  crystallises  in  rhombic  platelets,  m.  p. 
240°. 

Sipo Scopolamine  crystallises  in  long  needles  from  ether  or  in  well- 
formed  prisms  from  light  petroleum,  m.  p.  97°.  The  nitrate  forms 
nacreous  platelets,  m.  p.  157°;  the  aurichloride  separates  in  feathery 
clusters  of  needles  or  well-formed  thin  prisms,  m.  p.  183 — 184°;  the 
picrate  consists  of  slender  prisms,  m.  p.  217°,  whilst  the  methiodide 
crystallises  in  short,  stunted,  lustrous  prisms,  m.  p.  238°  (decomp.). 

[With  E.  P.  Hedley]. — Scopolyl  chloride  crystallises  from  ether 
in  long  prisms,  b.^  p.^,  102 — 103°/8  mm.  The  platinichloride  forms 
stunted  prisms,  m.  p.  229—230°  (decomp.).  E.  F.  A. 

Preparation  of  Quinine  Esters  of  Aromatic  Amino-acids. 
Vereinigte  Chininfabriken  Zimmer  k  Co.  (D.R.-P.  244741). — The 
quinine  esters  of  aromatic  amino-acids  have  not  previously  been 
prepared. 

ip-JVitrobenzoylquinine,  tasteless,  yellow  needles,  m.  p.  154°,  obtained 
from  quinine  and  jo-nitrobenzoyl  chloride,  when  reduced  with  stannous 
chloride  furnishes  ip-aminobenzoylquini7ie,  colourless  crystals,  m.  p. 
170°.  o-Nitrohenzoylquinine  forms  tasteless  needles,  m.  p.  164"5 — 166"5°, 
and  o-aminobenzoylquinine,  octahedra,  m.  p.  135 — 137*5°;  the  hydro- 
chloride ^Q^o^^z^  2^2'^^'^  f>^4.*^^2^'^^^^^  ^^  ^  yellow,  tasteless  powder 
with  anaesthetic  properties.  F.  M.  G.  M. 

Buphane  disticha  (Hsemanthus  toxicarius).  Louis  Lewin 
{Arch.  exp.  Path.  Fharin,  1912,  68,  333— 340).— Hsemanthine,  the 
alkaloid  obtained  from  this  plant,  is  a  narcotic.  Its  action  on  the 
heart  resembles  that  of  the  tropeines  ;  it  is  also  an  emetic. 

W.  D.  H. 

Trimethyldiajooharmine,  a  New  Base  Obtained  by  the 
Application  of  Hofmann's  Reaction  to  apoHarmine.  Victor 
Hasenfratz  {Gompt.  rend.,  1912,  154,  1520 — 1623.  Compare  this 
vol.,  i,  209,  383). — Hofmann's  reaction  when  applied  to  ajooharmine 
does  not  bring  about  its  degradation,  but  on  the  contrary  a  complex 
base  containing  four  atoms  of  nitrogen  is  formed. 
H  Methylajooharmine    unites    with    methyl    iodide,    forming    methyl 
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Apoharmine  methiodide,  CgH^NgMegl,  which  is  not  acted  on  by 
potftssium  hydroxide.  With  moist  silver  oxide,  it  yields  the  corre- 
sponding iiiethohydroxide,  GgHyNgMeg'OH,  which  in  solution  has  a 
very  alkaline  reaction  and  an  intense  blue  fluorescence.  On  evaporat- 
ing the  solution  under  reduced  pressure  and  distilling  the  residue, 
triniethj/ldia^oharmine,  Cj^H^gMegN^,  is  obtained  as  a  yellow  oil,  which 
finally  solidifies  and  crystallises  from  alcohol  or  ether  in  colourless 
plates,  m.  p.  74*5°.  It  yields  a  platinichloride,  C|9H22N4,H2PtClg,  and 
a  diniethiodide,  which  is  soluble  in  water  and  alcohol.  W.  G. 

Replacement  of  the  Halogen  in  Ohloro-a  methylmorphi- 
methine  by  Hydroxy!.  Robert  Pschorr  and  F.  Dickhauser 
{Ber.,  1912,  46,  1570— 1579).— When  the  halogen  in  chlorocodeine 
is  replaced  by  hydroxyl,  the  three  isoraerides  of  codeine  are  obtained, 
instead  of  codeine  itself.  Somewhat  analogous  behaviour  has  now 
been  observed  with  chloro-a-methylmorphimethine,  which  when  heated 
with  dilute  acids  forms  y-,  e-,  or  S-methylmorphimethine  respectively, 
with  the  elimination  of  hydrogen  chloride.  The  changes  causing  the 
isomerism  evidently  take  place  in  both  instances  in  the  reduced 
benzene  nucleus  of  the  phenanthrene  residue. 

When  chloro-a-methylmorphimethine  is  hydrolysed  above  100°,  a 
further  product  is  a  dihydrate  of  a  methylmorphimethine, 

Ci,H,30,N,2H,0, 
in  which  one  molecule  of  water  is  a  part  of  the  molecular  structure. 
This  hydrate  is  obtained  from  c-methylmorphimethine  on  heating  a 
solution  of  the  acetate,  and  it  can  be  converted  into  c-methyl- 
morphimethine by  heating  it  in  a  vacuum  at  80°.  The  dihydrate 
crystallises  in  lustrous  needles,  m.  p.  about  100° ;  the  monohydrate  is 
hygroscopic,  m.  p.  112°  (decomp.). 

When  heated  with  acetic  anhydride  and  precipitated  by  potassium 
iodide,  the  hydriodide  of  the  monoacetylated  hydrate  is  obtained  in 
prisms,  decomp.  170° ;  the  haae  forms  slender  needles,  m.  p.  130 — 131°. 

E.  F.  A. 

Metbylation  of  the  Alcoholic  Hydroxyl  in  the  Codeines 
II.  Methylation  of  iso-  and  »/^-Codeine.  Robert  Pschorr  and 
F.  Dickhauser  {Ber.,  1912,  45,  1567—1570.  Compare  Abstr.,  1911, 
i,  908). — The  method  of  methylation  of  codeine  previously  described 
(Jioc.  cit.),  that  is,  treatment  of  the  aqueous  alkaline  solution  or 
suspension  with  excess  of  methyl  sulphate  or  methyl  iodide,  is  extended 
to  iso-  and  j/^-codeine.  The  product  from  j/^-codeine  is  identical  with 
the  quaternary  salt  of  the  codeine  methyl  ether  obtained  by  Knorr 
and  Roth  (Abstr.,  1911,  i,  1014)  by  the  action  of  sodium  methoxide 
on  a-chlorocodide,  proving  that  in  this  reaction  of  Knorr  and  Roth 
conversion  into  the  j/^-series  has  taken  place. 

Methylisocodeine  methiodide  crystallises  in  lustrous  platelets,  which 
sinter  at  196°,  m.  p.  199 — 200°.  On  boiling  with  sodium  hydroxide, 
y-methyl77wrphimethine  methyl  ether  is  obtained,  crystallising  from  light 
petroleum  in  lustrous,  four-cornered  platelets,  m.  p.  41°.  The  hydro- 
iodide  formed  long,  lustrous  needles,  which  sinter  at  189°,  m.  p. 
192— 193°,  [a]^-!- 20-31°. 

When  the  hydrochloride  of  y-methylmorphimethine  methyl  ether  is 
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heated  with  sodium  acetate  in  a  sealed  tube  at  150°,  h-methyl- 
Tnorphimethine  methyl  ether  is  obtained  in  narrow  platelets,  m.  p. 
71—72°;  the  hydriodide  forms  broad  needles,  m.  p.  212°.  j8-Methyl- 
morphimethine  methyl  ether,  previously  described  as  an  oil,  has  been 
obtained  from  light  petroleum  in  colourless  prisms,  m.  p.  82°,  [a]© 
+  432°.     The  hydriodide  consists  of  prisms,  decomp.  243°. 

i/^-Codeinemethyl  ether  methiodide  crystallises  in  large,  stunted 
prisms,  m.  p.  270 — 271°  (decomp.). 

e-Methylmorphimethine  methyl  ether  crystallises  in  large  prisms, 
m.  p.  75°,  [ajn- 92*48°;  the  hydriodide  consists  of  platelets,  which 
sinter  at  200°,  decomp.  207°.  E.  F.  A. 

Preparation  of  Methylenedicotarnine.  Mabtin  Freund 
(D.R.-P.  24:5^22).— Methylenedinarcotine,  CH2(C22H2207N)2,  m.  p. 
215 — 216°,  is.prepared  by  the  action  of  formaldehyde  on  narcotine;  when 
treated  with  oxidising  agents,  it  furnishes  methylenedicotarnine^ 

CH2(C,,H,,0,N)„ 
m.  p.  132°  (decomp.')  ;  its  salts  are  yellow;  the  hydriodide  has  m.  p. 
235°    (decomp.),  and   the    hydrobromide   decomposes   at    about   240°. 
These  compounds  are  of  therapeutic  value.  F.  M.  G.  M. 

Oxidation  of  Sparteine  with  Potassium  Permanganate.  A. 
Germain  (Gazzetta,  1912,  42,  i,  447—450  ;  Boll.  Chim.  Farm.,  1912, 51, 
111— 113).— Bamberger  (Abstr.,  1887  162)  and  Ahrens  (Abstr., 
1887,  1056)  having  obtained  contradictory  results  in  studyiog  the 
oxidation  of  sparteine  with  permanganate,  the  author  has  investigated 
the  reaction  in  sulphuric  and  in  phosphoric  acid  solution. 

In  the  former  case,  no  change  takes  place  in  the  cold  for  a  longer  or 
shorter  time  according  to  the  concentration  of  the  acid,  but  if  this  is 
lowered  by  addition  of  increasing  quantities  of  an  alkali,  the  stability 
is  diminished  more  and  more,  until,  in  a  neutral  medium,  oxidation  is 
almost  instantaneous.  No  matter  what  the  concentration  of  the  acid, 
oxidation  proceeds  with  great  rapidity  as  soon  as  it  begins,  and  is 
accompanied  by  vigorous  evolution  of  carbon  dioxide.  The  principal 
product  of  the  reaction  is  oxalic  acid,  small  proportions  of  ammonia 
and  of  a  base  giving  a  picrate,  m.  p.  168 — 169°,  being  also  formed  ;  in 
no  case  was  a  precipitate  formed  with  copper  acetate. 

In  presence  of  phosphoric  acid  the  oxidation  commences  imme- 
diately, but  proceeds  very  slowly,  and  is  complete  only  after  about  a 
week.  The  main  product  is  succinic  acid,  so  that  the  presence  of  a 
four-carbon  atom  chain  must  be  assumed  in  the  sparteine  molecule,  and 
Moureu  and  Yaleur's  formula  (Abstr.,  1905,  i,  716)  requires  modifica- 
tion. Numerous  investigations  have  shown  that  the  nuclei  of 
sparteine  are  piperidinic  in  character,  and  hence  incapable  of  under- 
going oxidation  to  a  four-carbon  atom  chain,  which  must  hence  be 
assumed  to  form  the  connecting  lick  between  the  two  nuclei.  The 
conclusion  is  therefore  drawn  that  at  least  one  of  the  nuclei  has  only 
one  carbon  atom  in  its  bridge  :  but  the  formula : 

CHg— CH — CH2  CHo— OH — CH. 

OH. 
I     ^ 
CH2— N OH-OHg-CHg 
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is  less  by  OH^  than  that  of  sparteine,  which  is  to  be  regarded  as  a 
higher  homologue.  Confirmation  of  this  result  is  afforded  by  the 
behaviour  of  coniine,  which  gives  n-butyric  acid  on  oxidation. 

T.  H.  P. 

Preparation  of  Readily  Soluble  Double  Compounds  from 
Aminoacylphenetidines,OafiE'eine,  and  Mineral  Acids.  Chemische 
Werke  vorm.  Heinrich  Byk  (D.R.-P.  244740.  Compare  this  vol., 
i,  616). — The  aminoacylphenetidines  combine  with  caffeine  to  form 
readily  soluble  double  salts  analogous  to  those  furnished  by  dialkyl- 
aminodimethylpyrazolones ;  the  reaction  is  carried  out  with  equimole- 
cular  proportions  of  the  components  (or  their  salts)  in  either  aqueous 
or  alcoholic  solution. 

The  patent  describes  a  compound  obtained  from  caffeine  and 
aminoaceto-p-phenetidide  (OEt-CgH^-NH-CO-CHg-NHg)  in  dilute 
hydrochloric  acid  solution.  F.  M.  G.  M, 

Action  of  Ammonia  on  Derivatives  of  Piperidone,  Pyridone, 
and  Hydropyrone.  N.  Tsoneff  {J.  Rilss.  Phys.  Chem.  Soc,  1912, 
44,  662 — 664). — The  interaction  of  ethyl  or  methyl  diphenylpiperi- 
donedicar  boxy  late  with  a  small  quantity  of  alcoholic  ammonia  in  a 
sealed  tube  at  100°  yields  the  diamide, 

p^^CH(C0-NH2)-CHPh>.^ 
^'^^CH(C0-NH2)-CHPh^^^' 
m.  p.  245 — 247°.   With  the  esters  of  pyridonedicarboxylic  acid,  no  such 
reaction  occurs  with  ammonia. 

The  compound  obtained  by  heating  ethyl  1  :  5-diphenylhydropyrone- 
2  :  4-dicarboxylate  with  alcoholic  ammonia  in  a  sealed  tube,  melts  at 
125—126°,  and  has  the  constitution  NH:C<^^|^^2Et)-CHPh>v^(^  ^^ 

^^^■<^'S^4^'o^>0.  '  T.H.B. 

4 : 4-Dimethylpiperidine.  Gustav  Komppa  {An7i.  Acad.  Sci. 
Fennicae,  1911,  A,  3,  6  pp.  Compare  Chem.  ZeiL,  1906,  30,  1184).— 
/S)3-Dimethylglutarimide  (needles,  m.  p.  146°),  obtained  from  the 
corresponding  acid  anhydride  by  the  action  of  ammonia,  is  reducible 
by  sodium  and  alcohol  to  4  :  4:-dimethylpiperidine, 

b.  p.  145 — 146°;  hydrochloride,  needles,  m.  p.  220 — 221°;  platini- 
c/tZoWc^,  prismatic  crystals ;  aurichloride,  m.  p.  168°  (decomp.).  The 
base  reacts  with  phenylthiocarbimide,  giving  4  :  ^-dimethylpiperidyl- 
phenylthiocarhamide,  needles,  m.  p.  136°.  D.  F.  T. 

[Hsemopyrrole.]  Hans  Fiscuer  and  Erich  Bartholomaus 
(Zeitsch.  physiol.  Cliem.,  1912,  78,  420). — Polemical.  A  reply  to 
Marchlewski  (this  vol.,  i,  399).  E.  F.  A. 

Preparation  of  Dibromoisatin.  Kallb  &  Co.  (D.R.-P.  245042). 
Dibromoisatin  has  already  been  prepared  by  the  action  of  bromine  on 
isatin  in  acetic  acid  solution  at  high  temperatures.     It  is  now  found 
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that  the  reaction  goes  smoothly  and  at  a  lower  temperature  in  sulphuric 
acid  solution.  If  sulphuric  acid  (66  B6)  is  employed,  only  monobromo- 
isatin  is  formed,  whereas  dibromoisatin,  an  orange-yellow  powder,  m.  p. 
248 — 250,  is  obtained  in  quantitative  yield  when  isatin  (14-7  parts)  in 
150  parts  of  sulphuric  acid  (60°  Be)  is  treated  with  bromine  (32  parts), 
left  at  the  ordinary  temperature  during  twenty-four  hours,  then  slowly 
heated  to  40°,  and  subsequently  at  80°.  F.  M.  G.  M. 

Preparation  of  Dihydroisoquinoline  Derivatives.     Hermann 

Decker    (D.E,.-P.    245095.     Compare 

CHg  Trans.,  1910,  97,  1212;  Abstr.,  1911, 

/\prT  h     906).  —  Oxalylhispkenylethylamine, 

\^   2  glistening  needles,  m.  p.  186°,  is  pre- 

\/\^  pared  by  fusing  together  phenylethyl- 

C  amine    (2    mols.)     and     oxalic     acid 

(I.)       CO-NH-CHg-CH.-CgH^    (1  mol.);  when  treated  with  phosphoric 

oxide  in  toluene  solution  it  furnishes 
the  base  (formula  I)  \dihydro\^oquinoline-2-carhoxyp1ienylethyl- 
cmiide];    the  picrate^    O^^fi^x^)^^^    canary -green    needles,   has   m.    p. 

167 — 168°,    the   hydrochloride, 

/v  colourless      needles,       m.      p. 

^jj  ^0-^  YCHg-CHg-NH-CHO  191—193° ;  when  heated  under 

2^0-1       J  pressure    during    four     hours 

^T  \  OM  with  15%  hydrochloric  acid  at 

^    ''  ®  180°,    it    is    decomposed    into 

dihydroisoquinolineand  phenyl- 
ethylamine  hydrochlorides  with  evolution  of  carbon  dioxide. 

Forniyl  -  3  -  7nethoxy  -4:5-  methylenedioxyphenylethylaimine    (formula 

II)     has     m.     p.      105—106°,     and      when 

CHg  treated   with    phosphoryl  chloride    furnishes 

.  )/\/\n  I T        %-methoxy-  6 : 1 -methylenedioxy-^ :  4i-dihydro\&o- 

CH2<C_q|        j         |xT    2      ^'wiwo^tne  (formula  III),  a  dark  oily  base,  which 

\/\^  finally  solidifies,  but  hias  no  well  defined  m.  p. 

OMe  OH  (the  picrate  has    m.  p.  182—184°),  and  on 

(III.)  methylation  yields  cotarnine  hydriodide. 

F.  M.  G.  M. 

Condensation  Products  of  2 : 4-Diniethylquinoline  with 
Aldehydes.  Rosario  Spallino  and  A.  Cucchiaroni  {Gazzettay  1912, 
42,  i,  517 — 525). — In  view  of  the  readiness  with  which  a  methyl  group 
in  the  2-position  of  the  pyridine  or  quinoline  nucleus  reacts  with 
aldehydes,  the  authors  have  investigated  2  :  4-dimethylquinoline  in 
this  direction  in  order  to  ascertain  if  the  4-methyl  group  can  also  be 
made  to  react.  With  all  the  aldehydes  employed,  however,  it  was 
found  that  the  4-methyl  group  did  not  react,  even  when  an  excess  of 
the  aldehyde  was  employed  and  the  reaction  was  carried  out  in 
presence  of  zinc  chloride.  This  condensing  agent  has,  indeed,  a  harm- 
ful effect,  since,  in  addition  to  causing  resinification,  it  forms  compounds 
with  the  quinoline  derivatives,  from  which  the  latter  are  separated 
only  with  difficulty. 

With  chloral,  2  :  4-dimethylquinoline  forms  the  condensation  product 
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[i-fnethyl'2-tr%-y-chloropropenylquinoline]t  CgH^NMe'CHICH'CClg, 
which  formR  nacreous,  rectangular  plates,  m.  p.  124°,  exhibits  normal 
cryoscopic  behaviour  in  benzene,  and  combines  with  bromine,  giving 
4'm$thyl-24ri-y-chloro-aP-dibro7nopropylquinoline, 

C^HgNMe-CHBr-GHBr-CCIg, 
m.  p.  155°.  The  unsaturated  condensation  product  is  basic  in  character, 
its  hydrochloi'ide  having  m.  p.  152°  ;  it  is  readily  hydrolysed  by  alkali, 
giving  4c-methylquinoline-2-acrylic  acidj  C.^H^NMe'CHICH'COjH, 
which  begins  to  decompose  at  190°  and  melts  at  about  210°,  and 
readily  reduces  permanganate  and  absorbs  bromine. 

If  the  reaction  between  2 : 4-diraethylquinoline  and  chloral  is 
arrested  before  its  completion,  the  result  is  an  aldol  condensation 
productf  C9H5NMe*CH2*CH(OH)*CCl8,  which  forms  white,  prismatic 
needles,  m.  p.  67°,  and  gives  the  unsaturated  product,  m.  p.  124°,  when 
heated. 

With  henzaldehydey  2  : 4-dimethylquinoline  yields  the  condensation 
product  \2-styryl-i-methylquinoline\,  CgHgNMe'CHICHPh,  which  forms 
thick,  lemon-yellow  needles,  m.  p.  122 — 123°,  gives  a  hydrochloride , 
m.  p.  259°  (decomp.),  and  a  dibromide,  m.  p.  162°,  decolorises 
permanganate  solution,  and  yields  benzoic  and  4-methylquinoline-2-car- 
boxylic  acids  on  oxidation. 

The  following  condensation  products  [substituted  2-styryl-4-methyl- 
quinolines]  were  also  examined  : 

With  o-nitrobenzaldehyde,  CgHgNMe'CHICH'CgH^'NOg,  m.  p. 
140 — 141°;  hydrochloride  decomposes  at  200°;  bromidef  m.  p.  505° 
(decomp.). 

With  m-nitrobenzaldehyde,  m.  p.  184°;  the  hydrochloride  and 
bromide  decompose  on  heating. 

With  vaniUin,  C9H5NMe-CH:CH-C6H8(OH)-OMe,  golden-yellow 
scales,  m.  p.  217°;  the  hydrochloride  decomposes  at  256°.      T.  H.  P. 

Preparation  of  Aryl  Esters  of  2-Phenylquinoline-4-carboxylic 
Acid.  Chemische  Fabrik  auf  Aktien  (vorm.  E.  Schering)  (D.R.-P. 
244788). — The  methyl  and  ethyl  esters  of  2-phenylquinoline-4- 
carboxylic  acid  have  already  found  therapeutic  employment,  and  the 
following  additional  compounds  have  now  been  prepared  ;  the  phenyl 
ester,  m.  p.  132°  and  the  ^-naphthyl  ester,  yellow  crystals,  m.  p.  130°. 

F.  M.  G.  M. 

DibromophenyHsooxazolone  and  Derivatives.  Andr^  Meyeb 
(Compt.   rend.y    1912,    154,    1511 — 1514). — i-A-Dibromo-'d-phenyliso- 

oxazolone^  0<^^__  I    ^,  is  obtained  as  colourless  crystals,  m.  p.  76 — 77°, 

by  the  action  of  bromine  on  phenylisooxazolone  in  acetic  acid  solution. 
It  condenses  with  phenylhydrazine,  giving  a  phenylhydrazone,  which  is 
identical  with  Claisen's  benzeneazophenylwooxazolone  (compare  Abstr., 
1891,  468).  With  cw-phenylmethylhydrazine  it  forms  the  hydrazone, 
CjgHjgOgNg,  m.  p.  148°,  and  with ag-phenyl  ben zylhydrazine  the  hydrazonCf 
CgsHj^OgNg,  m.  p.  126—127°.  With  a«-benzoylphenylhydrazine  no 
hydrazone  is  formed,  but  the  product  is  benzeneazophenylwooxazolone. 
It  gives  a  semicarbazonej  CioHgOgN^,  which  crystallises  in  pale  yellow 
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needles,  m.  p.  230 — 232°,  and  an  oxime  which  is  identical  with 
oximinophenylisooxazolone. 

Amines  cause  the  elimination  of  bromine,  heterocyclic  amines  giving 
rise  to  rubazonic  acids.  Aminoantipyrine  condenses  with  dibromo- 
phenylisooxazolone,  giving  l-phenyl-2  :  3-dimethylpyrazoloneimino-3'- 
phenyli«ooxazolone  (compare  Abstr.,  1911,  i,  687). 

With  indoxyl,  3-phenyHsooxazolone-2-indole  is  obtained  (compare 
Wahl,  Abstr.,  1909,  i,  261).  W.  G. 

Diphenylethylene  Leuco-bases  and  Colouring  Matters ; 
Some  Alkylaminoethylenic  Derivatives.  Paul  Lemoult  {Gompt. 
rend.,  1912,  154,  1622—1625.  Compare  Abstr.,  1911,  i,  399).— 
jK>-Alkylaminophenyl  ketones,  for  example,  Michler's  ketone,  when 
treated  with  a  Grignard  reagent  produce  ethylenic  substances  (Freund 
and  Mayer,  Abstr.,  1906,  i,  384;  Busignies,  Abstr.,  1909,  i,  736). 
The  reaction  is  now  extended  by  the  application  of  Grignard  reagents 
from  other  alkyl  halides  ;  the  reaction  product  generally  consists  of  a 
mixture  of  a  grey  powder  insoluble  in  alcohol,  with  the  expected 
ethylenic  compound. 

Magnesium  n-propyl  iodide  with  Michler's  ketone  gives  di-p-dimethyl- 
amino-aa-diphenyl-^'^-hutylene,  CH2Me*CHIC(CgH4*NMe2)2.  colourless 
needles,  m.  p.  47*5°. 

Magnesium  tsopropyl  iodide  in  a  similar  manner  gives  the  isomeric 
di-^-dimethylamino-aa-diphenyl-P-methyl-£:^'^-propylenef 

CMe,:C(CeH,-NMe,)„ 
compact  crystals  with  a  green  tinge,  m.  p.  89°. 

Magnesium  7i-butyl  iodide  gives  di-^-dimethylamino-aa-diphenyl-A*- 
amylene,  CH2Me*CH2'CHIO(CgH4*NMe2)2»  colourless  needles,  m.  p. 
50-5°. 

Magnesium  isobutyl  iodide  gives  di-p-dimethylamino-aa-diphenyl-y- 
methyl-A'^-hutylene,  CHMe2'CHIC(CgH4*NMe2)2,  which  refused  to 
crystallise ;  a  reddish-brown,  crystalline  substance  which  contained 
iodine  was  obtained  as  a  by-product. 

Magnesium  sec. -butyl  iodide  gives  di-p-dimethylamino-aa-diphenyl-P- 
methyl-^'^-butylene,  CMeEtIC(CgH4*NMe2)2,  compact,  pale  yellow 
crystals,  m.  p.  79°. 

The  above  products  give  solutions  in  acetic  acid,  which  gradually 
attain  an  intense  blue  colour;  they  also  give  colour  reactions  with 
nitrous  acid  and  with  manganese  dioxide.  D.  F.  T. 

Hexahydrogenated  Malachite-green ;  an  Example  of  Two 
Different  Leuco-bases  which  Yield  the  Same  Dye.  Paul 
Lemoult  {Compt.  rend.,  1912,  154,  1354 — 1356.  Compare  Abstr., 
1911,  i,  399). — The  author  has  reduced  cyc^ohexenyltetramethyl- 
diaminodiphenylmethane  to  ci/cZohexyltetramethyldiaminodiphenyl- 
methane  (Wahl  and  Meyer,  Abstr.,  1910,  i,  134)  by  means  of 
hydriodic  acid  and  red  phosphorus.  The  latter  compound  yields  no 
coloration  when  oxidised  by  lead  peroxide  in  acid  solution.  Chloranil 
in  benzene  solution  oxidises  it  to  malachite-green,  the  six  additional 
hydrogen  atoms  of  the  cyc^ohexane  group  being  removed.  The  con- 
clusion is  drawn  that  the  existence  of  a  dye  containing  the  cyclohexyl 
group  is  improbable.  H.  W. 
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Reaction  between  Oarboxylic  Acids  and  Benzenesulphon- 
amide  at  High  Temperatures.  Charles  A.  Kouiller  {Amer.  Chem. 
J.,  1912,  47,  475— 497).— -Nakaseko  (this  vol.,  i,  452)  has  suggested 
that  the  "infusible  diamide"  obtained  by  the  action  of  heat  on 
m-sulphamidobenzoic  acid  is  m-sulphobenzenylamidine, 

S08H-CeH^-C(:NH)-NH2. 
This  structure  has  now  been  confirmed  by  the  observation  that  the 
"  infusible  diamide  "  yielded  by  /?-sulphamidobenzoic  acid  (Remsen  and 
Muckenfuss,  Abstr.,  1896,  i,  481)  can  be  obtained  by  heating  p-sulpho- 
benzoic  acid  with  benzenesulphonamide.  It  has  also  been  shown  that 
carbamidobenzenesulphonic  acid  is  probably  formed  as  an  intermediate 
compound  in  the  production  of  the  "infusible  diamide,"  since  benzenyl- 
amidine  benzenesuiphonate  can  be  obtained  from  benzamide  and 
benzenesulphonamide. 

When  a  mixture  of  benzoic  acid  (1  mol.)  and  benzenesulphonamide 
(2  mols.)  is  heated  at  225°,  benzenesulphonic  acid  and  benzenylamidine 
benzenesuiphonate  are  produced,  together  with  small  quantities  of 
benzonitrile,  cyaphenin,  and  benzoic  acid,  the  main  reaction  being 
represented  as  follows:  CeHj-COgH  +  2C«H5-S02-NH2  = 
C6H5-C(:NH)-NH2,C6H5-S03H  +  C6H5-S03H,  or  in  two  stages,  thus: 
CeHg-COgH  +  CgH^-SO.-NHg  =  CgHg-CO-NHg  +  C^Hs'SOsH  and 
CgHs-CO-NHg  +  C6H;-S02-NH2  =  C6H5-C(:NH)-NH2,C6H5-S03H. 
Benzenylamidine  benzenesuiphonate,  m.  p.  173°,  first  prepared  by 
Kobinson  {Diss.,  1906),  behaves  towards  alkali  hydroxides,  magnesium 
hydroxide,  and  acids  in  an  analogous  manner  to  the  "infusible 
diamide"  from  /?-sulphamidobeDzoic  acid.  In  order  to  confirm  the 
view  that  benzamide  is  formed  as  an  intermediate  product,  benzamide 
(1  mol.)  and  benzenesulphonamide  (1  mol.)  were  heated  together  at 
220°;  it  was  found  that  benzenylamidine  benzenesuiphonate  could 
be  obtained  in  this  way,  but  only  in  presence  of  benzenesulphonic  acid. 
Benzenylamidine  jt?-toluenesulphonate  (Robinson,  loc.  cit.)  melts  at  193°. 

EUienylamidine  benzenesuiphonate,  m.  p.  136°,  obtained  by  heating 
a  mixture  of  acetic  acid  (1  mol.)  and  benzenesulphonamide  (2  mols.) 
at  220°,  forms  long,  transparent  needles.  This  method  of  preparing 
amidines  was  applied  to  various  aliphatic  and  aromatic  acids ;  in 
several  cases,  amidine  benzenesulphonates  were  produced,  whilst  in 
others  negative  results  were  obtained. 

m-  and  ^- Nitrobenzenylamidine  benzenesulphonates  have  m.  p. 
198 — 200°  and  250°  respectively.  m-Bromobenzenylainidine  benzene- 
suiphonate has  m.  p.  156 — 158°,  and  phenyletlienylamidine  benzenesui- 
phonate, m.  p.  182—183°.  When  phthalic  acid  is  heated  with 
benzenesulphonamide,  a  nearly  quantitative  yield  of  phthalimide  is 
produced.  woPhthalic  and  terephthalic  acids,  however,  yield  the 
corresponding  nitriles  as  the  main  products,  together  with  small 
quantities  of  the  cyanobenzoic  acids ;  terephthalic  acid  gives  also  a  small 
quantity  of  ^cyanobenzenylamidine  benzenesulphotiate, 
CN-C6H4-C(:jSfH)-NH2,C6H5-S03H, 
m.  p.  215—218°.  E.  G. 

Urocanic  Acid.  Andrew  Hunter  {J.  Biol.  Chem.,  1912,  11, 
537 — 546). — The  details  of  analysis  given  prove  that  urocanic  acid  is 
/3-iminazole-4(5)-acrylic  acid.  W.  D.  H. 
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Hydantoins.  XI.  New  Method  of  Synthesising  iV-Alkyl 
Derivatives  of  a-Amino-acids.  Methyltyrosine.  Treat  B. 
Johnson  and  Ben  H.  Nicolet  (Amer.  Chem.  J.,  1912,  47,  459 — 475). 
— A^-Methyltyrosine  (a-methylamino-)8-;?-hydroxyphenylpropioDic  acid) 
has  been  prepared  by  Friedmann  and  Gutmann  (Abstr.,  1910,  i,  741). 
It  is  now  shown  that  this  compound  can  be  readily  obtained  from 
4-anisylidenehydantoin  (Wheeler  and  Hoffman,  Abstr.,  1911,  i,  499). 
By  the  action  of  methyl  iodide  on  4-anisylidenehydantoin,  4-anisylidene- 
1  :  3-dimethylhydantoin  is  produced,  which,  on  reduction  with  hydriodic 
acid,  yields  1  :  3 -dimethyl tyrosinehydantoin,  and  this  when  hydrolysed 
with  barium  hydroxide  furnishes  the  barium  salt  of  methyltyrosine. 
The  amount  of  methyltyrosine  obtained  after  removing  the  barium 
corresponds  with  32%  of  the  theoretical. 

The  syntheses  can  be  modified  by  reducing  the  4-anisylidene-l  :  3- 
dimethylhydantoin  to  4-p-methoxybenzyl-l  :  3-dimethylhydantoin  by 
means  of  tin  and  hydrochloric  acid  and  converting  this,  by  hydrolysis 
with  barium  hydroxide,  into  a-methylamino -yS-p-methoxy phenyl- 
propionic  acid  (Friedmann  and  Gutmann,  loc.  cit.),  which  when  heated 
with  hydriodic  acid  gives  a  yield  of  methyltyrosine  amounting  to  65% 
of  the  theoretical. 

Methyltyrosine  has  no  definite  m.  p.,  but  decomposes  between  265° 
and  320°,  according  to  the  rate  of  heating. 

^-Anisylidene-\  :  S-dimethylhydantoin, 

^00 — NMe 
OMe.C,H,.CH:C<^^^.  .  ^  . 

m.  p.  84 — 85°,  forms  yellow  prisms.     4:'Anisylidene-l-metkylhydantoin, 

OMe'CgH^'CHIC^  I  ^,  m.  p.  218°,  obtained  as  a  by-product  in 

the  preparation  of  the  dimethyl  compound,  crystallises  in  needles. 
4  -  p  -  Hydroxyhenzyl  -1:3-  dimethylhydantoin     (1:3-  dimethyltyroaine- 

hydantoin\  OH-C6H4-CH2-CH<^^    .An   '  ^-   P'    149—150°,  forms 

rhombohedric  crystals.   i-p-Hydroxybenzyl-l-methylhydantoin  (l-methyl- 

CO~~NMe 
tyrosinehydantoin),  OH-06H4-CH2-CH<    ^^^^   ,  m.  p.  200°,  obtained 

by  reducing  4-anisylidene-l -methylhydantoin  with   hydriodic  acid  and 
amorphous  phosphorus,  crystallises  in  short,  colourless  prisms. 
4:--p-3Iethoxybenzyl-l  :  3-dimethylhydantoin, 

I  OMe•C,H,CH,CH<^«^-;J^^ 

was  obtained  as  a  light  brown  oil ;  it  can  also  be  prepared  by  treating 
4-;?-methoxybenzylhydantoin  with  methyl  iodide  dn  presence  of  alkali 
hydroxide.  a-Methylamino-/?-p-methoxyphenylpropionic  acid  crystal- 
lises in  colourless,  prismatic  needles,  and  decomposes  between  220° 
and  255°,  according  to  the  rate  of  heating. 

l-Phenyl-i-^-methoxyhenzyl-3-methyl-2-th%ohydantoin, 

m.    p.    105°,    prepared    by    the    action   of    phenylthiocarbiiuide   on 
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a-methylamino  -j8  -  p-  methoxyphenylpropionic  acid,  crystallises  in 
colourless  prisms. 

4-;)-Methoxybenzylhydantoin  (Wheeler,  Hoffman,  and  Johnson, 
Abstr.,  1911,  i,  923)  can  be  prepared  in  a  yield  of  78%  of  the 
theoretical  by  reducing  4-anisylidonehydantoin  with  tin  and  alcoholic 
hydrogen  chloride. 

By  the  action  of  iodine  on  methyl  tyrosine  in  presence  of  potassium 
hydroxide,  a-methylamino-^-^  :  b-di-iodo-^-hydroxyphenylpropionic  acid 
{methyliodogorgoic  acid),  OH-C6H2l2-CH2-CH(NHMe)-C02H,  is  ob- 
tained in  76%  yield  ;  it  forms  nearly  colourless  crystals  and  decomposes 
at  about  205°.  E.  G. 

Some  Homologues  of  Auramine  and  Crystal-violet. 
Berthold  Rassow  and  Otto  Reuter  {J.  pr.  Cfiem.,  1912,  [ii],  85, 
497 — 513). — The  interaction  of  auramine-G  (dimethyldiaminodi- 
o-tolyliminomethane)  and^methyl  sulphate  in  alcoholic  solution  in  the 
presence  of  magnesium  oxide  yields  tri7nethyldiaminodi-o-tolylimino- 
methane  methyl  sulphate,  NHMe-C^Hg-C(NH2):C7Hg:NMe2-S04Me, 
which  crystallises  in  small,  reddish-brown,  basalt-like  prisms,  m.  p. 
243 — 244°,  and  when  boiled  with  hydrochloric  acid  is  converted  into 
tri7mthyldiaminodi-o-tolyl  ketone,  NHMe*C7Hg*CO*C7H(.'NMe2.  This 
forms  a  light  yellow,  crystalline  powder,  m.  p.  128 — 129°,  and  yields  a 
dihydrochloride,  crystallising  in  small,  lustrous,  silvery  leaflets,  m.  p. 
216°;  the  picrate  forms  light  orange  crystals,  m.  p.  171°. 

Tetram^iliyldiaminodi-o-tolyl  ketone,  CO(C7Hg'NMe2)2,  prepared  by 
methylating  dimethyldiaminodi-o-tolyl  ketone  (Gnehm  and  Wright, 
Abstr.,  1902,  i,  295)  with  methyl  sulphate  and  magnesium  oxide  in 
benzene  solution,  crystallises  in  clusters  of  long,  flat,  pale  yellow 
needles,  m.  p.  85-5°  b.  p.  240 — 250°/12  mm. ;  the  dihydrochloride 
forms  slender,  white  needles,  m.  p.  204 — 206°  (decomp.) ;  the  plcUini- 
chloride,  Ci9H240N2,H2PtClg,  crystallises  with  alcohol  (1  mol.)  and 
decomposes  at  240°;  the  oxalate,  m.  p.  171 — 172°,  and  picraie,  small 
yellow  needles,  m.  p.  192°,  are  also  described. 

The  methyl  sulphate  is  obtained  as  a  viscid,  reddish-brown  oil  by 
carrying  out  the  methylation  in  the  absence  of  magnesium  oxide. 

Tetramethyldiaminodi-o-tolylcarbinol,  01EL*CIL{C^JLf.'l!fMeo)2,  pi^e- 
pared  by  reducing  the  preceding  ketone  with  sodium  amalgam  and 
alcohol,  forms  a  white  powder,  m.  p.  76° ;  the  picrate  becomes  green  at 
140°,  and  has  m.  p.  145°. 

When  heated  with  ammonium  chloride  and  zinc  chloride,  tetra- 
methyldiaminodi-o-tolyl  ketone  yields  an  auramine  dye, 

NMe2-C7H6-C(NH2):C^Hg:NMe2Cl, 
as  a  yellow  powder  which  chars  at  250°. 

Tetramethyltriaminophenyldi-o-tolylcarhinol  hydrochloride, 
NHMe-C\Hg-C(CeH4-NMe2):C7H6:NHMeCl, 
prepared  by  condensing  dimethyldiaminodi-o-tolyl  ketone  and  dimethyl- 
aniline  with  phosphorus  trichloride,  forms  small,  green,  lustrous 
crystals,  and  dyes  cotton,  mordanted  with  tannin,  reddish-violet ;  the 
corresponding  carhinol  is  precipitated  in  brownish-red  flocks  on  the 
addition  of  aqueous  sodium  hydroxide  to  the  hydrochloride. 

Pentamethyltriamiiiopheyiyldi-O'tolylcarhinol  hydrochloride, 
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obtained  from  trimethyldiaminodi-o-tolyl  ketone  and  dimethylaniline 
in  a  similar  manner,  forms  a  deep  blue,  hygroscopic,  crystalline  powder, 
having  a  metallic  lustre  ;  the  reddish-brown  carbinol,  CggHggONg,  could 
not  be  obtained  crystalline. 

The  condensation  of  tetramethyldiaminodi-o-tolyl  ketone  and  di- 
methylaniline by  means  of  phosphoryl  chloride  yields  hexamethyltri- 
aminophenyldi-o-tolylcarhinol  hydrochloride^ 

NMe2-C7Hg-C(C6H4'NMe2):C7Hg:NMe2Cl, 
which   forms  a  dark  violet,  crystalline  powder   of  a   feeble  metallic 
lustre ;    the    corresponding    carhinol    forms    white    crystals,     m.     p. 
115—116°. 

The  preceding  penta-  and  hexa-methyl  derivatives  dye  cotton, 
mordanted  with  tannin,  bluish-violet  and  blue  respectively.         F.  B. 

Tri-indylmethane  Dyes.  III.  Alexander  Ellinger  and 
Claude  Flamand  (Zeitsch.  physiol.  Chem.,  1812,  78,  365 — 372. 
Compare  Konig,  Abstr.,  1911,  i,  808). — According  to  Konig,  the 
formation  of  the  dye,  CjgH^gNgjHCl,  from  methylindole-aldehyde 
takes  place  without  oxidation.  The  authors  formulate  the  change  as 
involving  three  molecules  of  methylindole-aldehyde  and  an  atom  of 
oxygen,  giving  the  dye,  CggHggNgjHCl.  Konig's  formula  is  supported 
by  analyses  of  the  salts,  but  these  alone  are  insufficient  to  decide 
between  the  two  formulae.  Both  molecular- weight  determinations 
and  the  estimation  of  the  amount  of  formic  acid  formed  confirm  the 
formula  CggHggNg. 

Indyldichloromethylindylmethane^  prepared  from  indylaldehyde  and 
chloromethylindole,  forms  colourless  plates,  which  become  yellowish-rose 
on  the  surface  on  exposure  to  light,  and  have  m.  p.  263°.       E.  F.  A. 

Nitrosodimethyluracilnitriloxide.  Budolf  Beythien  {Annalen, 
1912,  389,  214— 232).— The  green  substance  obtained  by  Behrend  and 
Hufschmidt  by  the  nitration  of  1  : 3  : 4-trimethyluracil  (Abstr.,  1906, 
i,    311)    is    shown    to    be    5-nitroso-l  :  3-dimethyluracil-4-nitriloxide, 

NMe<^      !l.     ^C'C-:^  I  ,  the  presence  of  the  pyrimidine  nucleus 

being  proved  by  the  formation  of  nitrodimethyluracilcarboxylic  acid  by 
its  further  nitration.  It  has  m.  p.  170 — 171°  (decomp.),  crystallises  from 
alcohol  in  green  needles,  from  benzene  in  green  prisms,  and  best  from 
glacial  acetic  acid  in  pale  green,  rhombic  plates,  and  its  unimolecular 
structure  is  proved  by  the  cryoscopic  method  in  the  last  solvent.  It 
is  converted  by  36%  hydrochloric  acid  on  the  water-bath  into  dimethyl- 
violuric  acid,  CgH^O^NgjHgO,  m.  p.  123°  (decomp.),  or  140 — 141°  when 
anhydrous,  which  produces  a  violet  coloration  with  alkalis  and  is 
converted  into  dimethyldilituric  acid  by  nitric  and  sulphuric  acids. 

The  reduction  of  nitrosodimethyluracilnitriloxide  by  tin  and 
hydrochloric  acid  at  the  ordinary  temperature  yields  azodimethyluracil' 
carboxy  amide, 

^^^NMe-C(CO-NH2)^^'^--^'^^C(CO-NH2)-NMe^^^' 
m.  p.  227°,  orange-yellow  needles  (which  is  reduced  to  aminodimethyl- 
uracilcarboxylic  acid  by  further  treatment  with  tin  and  hydrochloric 
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acid  on  the  water-bath),  and  5-amino-l  :  3-dimethyluracil-4-carboxyHc 
acid,  C7Hj,O^N3,H20,  m.  p.  215 — 224"  (decomp.),  which  has  strongly 
acidic  properties,  contrary  to  the  statement  of  Behrend  and  Hufschmidt 
(loc.  cit.).  When  aminodimethyluracilcarboxylic  acid  is  boiled  with 
5%  sodium  hydroxide,  ammonia  is  given  off,  and  after  acidifying  the 
solution,  carbon  dioxide  is  obtained,  together  with  a  substance, 
CgHgOgNg,  m.  p.  224 — 225°,  which  has  acidic  properties,  does  not  give 
a  blue  coloration  with  ferric  chloride,  and  is  regarded  as  1  : 3-dimethyl- 

iminoazole-2-one-4-carboxylic  acid,  C02H.*C<^^         '        ,  since  it  does 

exhibit  the  murexide  reaction  and  is  oxidised  to  dimethylparabanic 
acid  by  chromic  acid.  C.  S. 

Preparation  of  Anthraquinone  Derivatives  ContainiDg  the 
i/z-Azimino-Ring.  Chemische  Fabrik  Griesiieim-Elektron  (D.R.-P. 
245973). — When  the  aminoazo-derivatives  obtained  from  diazotised 
yS  aminoanthraquinones  and  /S-naphthylamines  are  submitted  to  the 
action  of  oxidising  agents  they  yield  new  compounds  containing  the 
i/^-azimino-ring,  which  find  employment  as  yellow  pigments. 

ap-Naphthylene-\l/-azimino-p-anthra- 
quinonyl  (annexed  formula)  crystal- 
lises       from       nitrobenzene,       has 
|-N — N-/    Y  m.  p.  300°  (approx.),  and  is  prepared 

j      \n-\    /  ^y  dissolving  the  product  obtained 

from  diazotised  yS-aminoanthraquin- 
one  coupled  with  yS-naphthylamine  in 
nitrobenzene  and  treating  it  with  sodium  dichromate  in  acetic  acid. 

The  preparation  of  the  following  analogous  compounds  are  described 
in  the  original :  from  diazotised  /J-aminoanthraquicone  with  ^-naphthyl- 
amine-3  :  6-disulphonic  acid  ;  with  )8-naphthylamine-6-sul phonic  acid, 
and  with  2  :  6-naphthylenediamine.  From  diazotised  2  :  6-diamino- 
anthraquinone  with  ^-naphthylamine,  and  with  yS-naphthylamine- 
6-sul phonic  acid.  These  compounds  are  all  yellow  or  brownish-yellow 
powders.  F.  M.  G.  M. 

Preparation  of  Amincanthraquinonyltriazoles.  Farbwerke 
voRM.  Meister,  Lucius  &  BriJning  (D.R.-P.  245191). — When  the 
snthraquinonyltriazoles  which  are  obtained  by  the  oxidation  of 
o-aminoazoanthraquinone  derivatives  are  nitrated  and  subsequently 
reduced,  they  yield  compounds  of  tinctorial  value.  y3-Anthraquinonyl- 
1  : 2-naphthylenetriazole  (37  parts)  dissolved  in  concentrated  sulphuric 
acid  (400  parts)  was  slowly  treated  with  potassium  nitrate  (10*1  parts), 
and  the  niiro-com  pound  isolated  in  the  form  of  a  yellow  powder ;  this 
when  reduced  with  sodium  sulphide  furnished  amino- P-anthraquinonyl- 
1  :  2-naphthylenetriazole,  a  brown  powder  which  is  soluble  in  concen- 
trated sulphuric  acid  with  an  orange  coloration.  When  a  larger 
quantity  of  potassium  nitrate  is  employed,  more  highly  nitrated 
products  are  obtained.  F.  M.  G.  M. 

Purines.  2  :  8-Dioxy-6 :9-dimethyl purine  and  2  : 8-Dioxy-l- 
methylpurine.  Carl  0.*  Johns  {J.  Biol.  Chem.,  1912,  11, 
393 — 400). — 6-Chloio-2-ethylthiol-4  methylpyrimidine  was  heated  in  a 
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sealed  tube  with  methylamine  ;  the  Q-methylamiiio-2-ethyhhiol-4:-methyl- 
pyrimidine  so  obtained,  flat  prisms,  m.  p.  87°,  was  converted  into 
Q-methylamino-i-methyl-1-pyrimidone,  m.  p.  290°,  which  when  nitrated 
gave  5-nitro-Q-methylami7wA-meihyl-2-pyrimidone,  stout  prisms,  m.  p. 
250°;  this  was  reduced  by  ferrous  hydroxide  to  5-amino-6-methylamino- 
4-methyl-2-pjrimidone,  forming  anhydrous  needles,  m.  p.  270°.  By 
heating  this  with  carbamide,  2  :  S-dioxy-6  :  ^-dimethyl purine  was 
obtained ;  it  crystallises  (2H2O)  in  needles,  m.  p.   320°. 

2  :  S-Dioxy-1-meihylpurine  was  obtained  by  heating  5  :  6-diamino-3- 
methyl-2-pyrimidone  with  carbamide  as  small,  anhydrous  plates,  not 
melting  at  320°.  W.  D.  H. 

Uric  Acid  Glycol.       Heinrich   Biltz   and   Myron  Heyn   {Ber.y 

1912,  45,  1677— 1682).— Alluranic  acid  was  obtained  by  Mulder  by 
the  evaporation  of  an  aqueous  solution  of  alloxan  and  carbimide  (this 
Journ.,  1874,  49).  On  the  analogy  of  the  formation  of  substituted 
uric  acid  glycols  (compare  Abstr.,  1910,  i,  526,  and  following  abstract), 
this  acid  should  he  the?glycol  of  uric  acid  itself.  It  has  now  been 
prepared  by  allowing  the  mixed  solutions  to  evaporate  in  a  desiccator 
over  lime,  in  flat  prisms  with  half  a  molecule  of  water.  When  warmed 
with'glacial  acetic  acid  the  anhydrous  acid  is  obtained,  m.  p.  203 — 205°, 
and  when  heated  with  hydriodic  acid  it  is  reduced  to  hydantoin,  which 
confirms  its  constitution. 

Attempts  have  been  made  to  convert  the  glycol  into  the  isomeric 
5 -hydroxyhydantoyi carbamide,  CgHgO^N^,  but  this  only  takes  place  in 
warm  water;  the  new  compound  is  very  soluble  in  water,  but 
practically  insoluble  in  organic  media,  and  decomposes  at  204 — 206° 
When  treated  with  hydrochloric  acid  in  ethyl  acetate,  ammonium 
chloride  is  precipitated,  and  a  syrupy  residue,  the  caffolide,  is  formed. 
Hydrolysis  by  means  of  hydrochloric  or  nitric  acid  leads  to  the 
elimination  of  carbamide,  and  the  residue  of  the  molecule  can  be 
characterised  by  reduction  to  hydantoin.  J.  C.  W. 

The  Reduction  of  the  Uric  Acid  Glycols  to  Hydantoins. 
Some  Salts  of  the  Uric  Acid  Glycols.  Heinrich  Biltz  and 
Myron  Heyn  (Ber.,  1912,45,  1666— 1677).— It  was  hoped  that  the 
reduction  of  uric  acid  glycols  (compare  Abstr.,  1910,  i,  526)  would 
furnish  some  uric  acids  which  are  difficult  to  obtain.  This  could  not 
be  realised,  as  many  reducing  agents  are  without  effect,  but  hydriodic 
acid  readily  reduces  these  substances  to  hydantoins,  the  alloxan 
nucleus  being  opened  or  eliminated. 

7 :  9-Dimethyluric  acid  glycol  gives  the  new  1  :  3-dimethylhydantoin  ; 
the  formation  of  3-methyl-(or  ethyl)-hydantoin  from  the  glycols 
produced  by  condensing  alloxan  with  methyl-(or  ethyl)-carbamide 
decides  for  position  9  for  the  alkyl  group  ;  and  the  production  of 
1  methylhydantoin  from  3  :  7-dimethyluric  acid  glycol,  on  the  one  hand, 
and  from  caffeine,  on  the  other,  shows  that  the  carbon  atom  5  of  the 
uric  acid  system  becomes  the  methylene  carbon  of  the  hydantoin 
system.  Only  one  glycol,  1  :  3-dimethyluric  acid  glycol,  behaved 
differently,  amalic  acid  being  produced.     This  lesser  btability  of  the 
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glyoxalone  nucleus  is  no  doubt  due  to  the  fact  that  neither  imino- 
group  is  alkylated  (compare  Biltz,  Abstr.,  1909,  i,  740;  1910,  i,  523). 

E.  Fischer's  method  for  the  preparation  of  1-methylhydantoin  from 
a;)ocalTeine  (Abstr.,  1883,  i,  354)  has  been  shortened  by  the  direct 
reduction  of  the  latter  to  hydrocaffuric  acid,  which  is  then  hydrolysed 
by  baryta,  the  best  results  being  obtained  by  this  means. 

Wethylparabanic  ocid,  when  reduced  by  fuming  hydriodic  acid,  is 
converted  into  a  mixture  of  1-  and  3-methylhydantoins,  which  are  very 
difficult  to  separate  (compare  Weitzner,  Abstr.,  1908,  i,  841).  The 
reduction  of  7  : 9-dimethyluric  acid  glycol  also  requires  the  concentrated 
agent,  as  weaker  acid  leads  partly  to  dimethylparabanic  acid  which 
can  scarcely  be  separated. 

1  :  ^-Dimethylhydantoin,  C^HgOgNg,  crystallises  from  ether  in  pointed 
leaflets,  m.  p.  44 — 45°,  and  distils  as  a  colourless,  mobile  liquid  at  262°. 
Having  ascertained  its  properties,  it  was  found  possible  to  prepare  it 
by  the  reduction  of  1:3: 6-trimethylallantoiD,  from  which  Fischer 
could  only  separate  the  accompanying  metbylcarbamide  {loc.  cit.), 
and  by  the  energetic  reduction  of  dimethylparabanic  acid.  The  latter 
process  gives  a  yield  of  67%,  and  as  the  acid  is  easily  obtained  by  the 
oxidation  of  caffeine,  it  is  the  best  to  adopt.  This  hydantoin  is  very 
susceptible  towards  alkalis,  baryta  converting  it  into  the  barium  s^lb 
of  1  :  3-dimethylhydantoic  acid,  and  for  this  reason  it  could  nob  be 
obtained  from  deoxya^^ocaffuric  acid  (Abstr.,  1910,  i,  523). 

When  warmed  with  alcoholic  ammonia,  3  : 7-dimethyl-,  7  : 9- 
dimethyl-,  9-methyl-,  and  unsubstituted  uric  acid  glycols  form  unstable 
mono  ammonium  salts,  which  give  up  their  ammonia  when  kept.  In 
the  case  of  the  1  :  3-dimethyluric  acid  glycol,  however,  the  glyoxalone 
ring  is  opened.  When  mixed  with  silver  nitrate  and  then  made 
alkaline  with  ammonia,  di-silver  salts  are  precipitated,  the  imide 
hydrogens  being  replaced  ;  positions  1  and  9  are  most  readily  filled. 
7  :  9-Dimethyluric  acid  glycol  gives  no  silver  salt.  When  warmed 
with  methyl  iodide  the  silver  is  replaced,  but  degradation  to  caffolides 
also  takes  place,  highly  methylated  uric  acid  glycols  being  unstable. 

Dilatometric  Investigations  on  the  Precipitation  of 
Proteins.  Gixo  Galeotti  (Zeitsch.  physiol.  Chem.,  1912,  78, 
421 — 434). — Coagulation  produced  by  heat  and  by  enzymes  causes 
no  change  of  volume  in  proteins.  There  is,  however,  an  increase  in 
volume  seen  when  egg-albumin  is  precipitated  by  protein-precipitants. 
This  is  maximal  when  ammonium  sulphate  is  used  (a  reversible 
reaction),  medium  in  the  case  of  salts  of  the  heavy  metals,  and 
minimal  in  the  case  of  potassium  ferrocyanide,  phosphotungstic  acid, 
and  tannin.  W.  D.  H. 

General  Chemistry  of  the  Proteins.  IV.  Protein  Scission 
and  Soapprotein  Compounds  Peter  Eona  and  Leonou 
MiCHAELis  (Biochem.  Zeitsch. ^  1912,  41,  165—173). — In  following  out 
the  course  of  digestion  of  proteins  by  a  stalagmometric  method  it  was 
observed  that  the  surface  tension  of  liquids  increased  when  the 
solution   of   proteins   was   digested   by  means   of    acids,    whereas    it 
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remained  unchanged  when  the  proteins  were  digested  with  enzymes. 
This  was  found  to  hold  with  all  the  proteins  investigated,  with  the 
exception  of  gelatin,  and  the  fact  indicates  that  certain  products^  are 
formed  in  digestion  by  ferments  (possibly  adsorption  compounds) 
which  undergo  further  change  when  treated  with  acids.  It  was  also 
observed  that  blood  diminishes  the  capacity  of  soaps  for  lowering  the 
surface  tension,  the  corpuscles  acting,  in  this  respect,  about  ten  times 
as  powerfully  as  the  serum.  This  also  indicates  the  formation  of 
protein-soap  adsorption  compounds.  A  similar  action  was  not  found 
in  the  case  of  other  substances,  such  as  amyl  acetate  and  tributyrin, 
which  lower  the  surface  tension  of  water,  S.  B.  S. 

Pseudo- globulin.  H.  C.  Haslam  {Proc.  physioL  Soc,  1912, 
xiii — xiv;  J.  Physiol. J  44). — Globulin  and  j/^-globulin  are  to  be 
regarded  as  distinct  chemical  individuals ;  they  can  be  separated  by 
fractional  precipitation  with  salts ;  (/^-globulin  contains  no  phosphorus, 
globulin  does.  W.  D.  PI. 

The  Laws  of  Combination  of  Haemoglobin  with  Oxygen 
and  Carbon  Monoxide.  C.  G.  Douglas,  John  S.  Haldane,  and 
J.  B.  S.  Haldane  {J,  Physiol,  1912,  44,  275— 304).— When 
haemoglobin  (free  or  in  corpuscles)  is  saturated  with  a  mixture  of 
oxygen  and  carbon  monoxide,  the  ratio  of  oxy-  and  carboxy-hsemo- 
globin  is  proportional  to  the  tensions  of  the  two  gases,  and  is  not 
altered  by  the  presence  of  carbon  dioxide  or  reduced  haemoglobin,  by 
slight  changes  in  reaction,  or  by  dilution,  but  is  appreciably  altered  by 
temperature  and  by  light,  and  varies  in  the  haemoglobin  of  different 
individuals  and  species.  In  human  blood,  the  dissociation  curves 
agree  closely  with  Barcroft's,  but  in  mouse's  blood  there  are  great 
differences.  When  the  pressures  of  oxygen  and  carbon  monoxide  are 
so  low  that  reduced  haemoglobin  is  present,  the  proportions  of  oxy-, 
carboxy-,  and  reduced  haemoglobin  can  be  calculated  if  the  dissociation 
curves  of  the  two  former  are  known;  in  consequence  of  the  form 
of  these  curves,  it  follows  that  a  small  proportion  of  oxygen  may 
increase  the  formation  of  carboxyhaemoglobin.  W.  D.  H. 

The  Cataphoreeis  of  Oxyhsemoglobin.  Leonor  Michaelis  and 
Heinrich  Davidsohn  {Biochem,  Zeitsch.,  1912,  41,  102 — 110.  Com- 
pare Abstr.,  1910,  ii,  48). — Tho  authors  confirm  their  previous 
determinations  of  the  isoelectric  point  of  oxyhsemoglobin  and  show  that 
it  is  not  affected  by  the  presence  of  small  quantities  of  impurities  in 
the  form  of  either  colloids  or  salts.  In  carrying  out  the  experiments 
witH  salt  mixtures  of  higher  concentration  (phosphates),  it  was  found 
that  the  isoelectric  zone  was  broadened.  The  isoelectric  point  was  also 
determined  in  mixtures  of  cacodylic  acid  and  its  sodium  salt. 

S.  B.  S. 

Sturine.  Albrecht  Kossel  and  Fr.  Weiss  (Zeitsch.  physioL  Chem., 
1912,  78,  402 — 413). — Sturine  contains  a  repetition  of  the  grouping 
-NH'CHB'CG- ;  it  breaks  down  into  arginine,  histidine,  lysine, 
alanine,  and  leucine,  or  an  isomeride.     Gf  the  total  nitrogen,  betweeu 
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67*4  and  66*7%  is  present  as  arginine,  101  to  9%  as  histidine,  7*5  to 
C*6%  as  lysine,  the  numbers  representing  the  maximal  and  minimal 
amounts  possible. 

The  basicity  of  sturine  corresponds  with  24  atoms  of  nitrogen  per 
100  atoms  of  nitrogen  present,  whilst  the  arginine  in  it  is  equivalent 
only  to  17  atoms  ;  histidine  and  lysine  must,  therefore,  be  concerned  in 
the  basicity. 

All  three  hydrogen  atoms  in  the  iminazole  (histidine)  nucleus  of 
sturine  are  free  and  not  concerned  in  the  peptide  formation.  On  treat- 
ment with  nitrous  acid,  a  deaminosturine  is  obtained,  which  contains 
the  same  percentage  of  arginine  and  histidine,  no  lysine,  and  more 
monoamino-acid  than  sturine. 

With  nitric  acid,  a  nitrosturine  is  obtained,  which  forms  nitro- 
arginine  on  hydrolysis. 

On  treatment  with  iV^/2-sodium  hydroxide  at  37°  for  some  days  and 
subsequent  hydrolysis,  inactive  amino-acids  are  obtained.  The 
change,  as  Dakin  has  explained  (Abstr.,  1910,  i,  590),  is  due  to 
the  enolisation  of  the  carbonyl  group,  and  its  occurrence  proves  that 
the  acid  carboxyl  groups  were  bound  in  the  molecule  aa  suggested  ; 
it  has  become  •  •  •  NH-CH:C(0H)-NH-CR':C(0H)  •  •  •  after 
treatment. 

On  partial  hydrolysis  of  sturine,  protones  are  obtained  containing 
varying  proportions  of  arginine,  histidine,  and  lysine.  E.  F.  A. 

Preparation  of  Secretin.  Henry  H.  Dale  and  Patrick  P. 
IjAIBL AW  {Proc. phi/ siol.  Soc,  1912,  xi — xii ;  /.  Physiol.,  44). — Secretin 
can  be  prepared  by  precipitating  it  in  the  form  of  a  mercury  com- 
pound ;  the  mercury  is  removed  by  hydrogen  sulphide,  and  a  very 
active  preparation  is  thus  obtained  when  required  for  use.  It  is 
relatively  free  from  the  depressor  substance.  The  composition  of 
secretin  itself  is  still  unknown.  W.  D.  H. 

A  Synthetic  Action  of  Emulsin.  Emile  Bourquelot  and 
Marc  Bridel  (Cmnpt.  rend.,  1912,  154,  1375—1378;  J.  Pharm. 
Chim.,  1912,  [vii],  5,  569 — 573). — With  the  object  of  demonstrating 
the  synthetic  action  of  enzymes,  the  authors  have  submitted  an 
alcoholic  solution  of  dextrose  and  saligenin  to  the  action  of  emulsin. 
The  course  of  the  action  was  followed  by  means  of  the  polarimeter, 
the  final  readings  of  which  corresponded  with  that  deduced  for  the 
quantity  of  salicin  expected.  Attempts  to  isolate  salicin  from  the 
reaction  product  were  unsuccesful.  In  its  place  a  non-crystalline 
substance,  [aj^  -  30*02°,  was  obtained,  which  scarcely  reduced 
Fehling's  solution,  and  was  rapidly  hydrolysed  by  emulsin.  It  is 
possibly  jS-ethylglucoside  (Koenigs  and  Knorr,  Abstr.,  1901,  i,  369). 

H.  W. 

The  Supposed  Reversibility  of  the  Hydrolysis  of  Salicin  by 
Enzymes.  Gabriel  Bertrand  and  Arthur  Compton  {Compt.  rend., 
1912,  154,  1646 — 1648.  Compare  Bourquelot  and  Bridel,  this  vol.,  i, 
522,  and  preceding  abstract ;  Visser,  Abstr.,  1905,  ii,  577  ;  Tammann, 
Abstr.,   1892,    899). — The   authors   view   with  suspicion  the   experi- 
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mental  proofs  adduced  as  to   the  reversible  nature  of  the  hydrolysis 
of  salicin  by  enmlsin. 

In  a  careful  series  of  experiments  in  which  the  amount  of  hydrolysis 
was  determined  by  the  reducing  effect  of  the  dextrose  formed 
(Bertrand,  Abstr.,  1907,  ii,  136),  they  find  that  salicin  in  1%  and  3% 
solutions  at  various  temperatures  is  completely  hydrolysed  in  a 
comparatively  short  time.  Even  if  a  little  salicin  is  introduced  into  a 
solution  of  equimolecular  quantities  of  the  products  of  hydrolysis 
(dextrose  and  saligenin),  the  addition  of  emulsin  causes  hydrolysis  of 
the  salicin.  D.  F.  T. 

Action  of  Emulsin  on  Gentiopicrin  in  Solution  in  Neutral 
Organic  Liquids.  Emile  Bouequelot  and  Marc  Bridel  {Compt, 
rend.,  1912,  154,  1259—1261;  J.  Pharm.  Chim.,  1912,  [vii],  6, 
534 — 549). — It  has  been  shown  previously  that  the  decomposition  of 
gentiopicrin  or  salicin  by  emulsin  must  take  place  by  direct  contact, 
since  hydrolysis  goes  on  in  alcohol  in  which  emulsin  is  insoluble 
(Abstr.,  1911,  i,  1053;  this  vol.,  i,  522).  It  is  now  shown  that 
gentiopicrin  is  not  hydrolysed  by  emulsin  suspended  in  dry  acetone, 
but  that  hydrolysis  takes  place  slowly  with  acetone  containing  10%  of 
water,  and  more  rapidly  when  larger  proportions  of  water  are  added, 
being  complete  in  thirty-seven  days  when  acetone  containing  40%  of 
water  is  used.  Similarly,  no  hydrolysis  takes  place  in  dry  ethyl 
acetate,  but  complete  hydrolysis  occurs  in  ten  days  when  20%  of  the 
ester  saturated  with  water  is  added,  and  more  rapidly  when  larger 
proportions  of  the  wet  ester  are  employed.  Hydrolysis  also  takes 
place  when  solutions  made  by  macerating  emulsin  in  acetone  con- 
taining at  least  50%  of  water  are  used,  but  not  with  liquids  prepared 
by  macerating  emulsin  in  wet  ethyl  acetate.  T.  A.  H. 

Enzyme  Action.  II.  Hydrolytic  Action  of  Some  Amino- 
acids  and  Polypeptides  on  Certain  Esters.  K.  George  Falk 
and  John  M.  Nelson  {J.  Amer.  Chem.  Soc.y  1912,  34,  828—845. 
Compare  this  vol.,  i,  522). — It  is  suggested  that  the  hydrolytic  action 
of  lipase  is  due  to  an  active  protein,  which  is  readily  hydrolysed  in 
aqueous  solution  to  form  lipolytically  inactive  substances.  In  order 
to  test  this  hypothesis,  the  hydrolytic  action  of  various  amino-acids 
and  polypeptides  on  methyl  acetate,  ethyl  butyrate,  and  olive  oil  has 
been  studied. 

The  results  indicate  a  peculiar  selective  character  in  the  action  of 
the  amino-acids  and  polypeptides  ;  thus  glycine  exerts  its  greatest 
hydrolytic  action  on  ethyl  butyrate,  and  phenylalanine  on  methyl 
acetate.  This  selective  action  is  suggestive  of  that  of  lipases  from 
different  sources  with  different  esters,  and  it  eeems  probable  that 
many  of  these  selective  actions  of  the  lipases  may  be  reproduced 
with  amino-acids  and  polypeptides  of  varying  structure  or  in  presence 
of  other  substances. 

There  is  no  evidence,  however,  that  the  hydrolytic  action  of  lipase 
is  due  to  amino-acids  or  polypeptides,  but  the  specific  groups  in  these 
sub&tances  which  show  this  activity  may  be  also  present  in  the 
proteins,  and  it  is  therefore  considered  probable  that  a  study  of  the 
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decomposition  products,  such  as  amino-acids,  from  preparations  showing 
lipolytic  activity,  or  of  the  more  complex  polypeptides  or  other 
substftnces  synthesised  from  them,  may  throw  light  on  the  substances 
capable  of  causing  lipolytic  action.  E.  G. 

Enzyme  Action.  Urease :  a  Selective  Enzyme.  Henry 
Edward  Armstrong  and  Edward  Horton  {Proc.  Roy.  Soc.j  1912, 
It,  85,  109 — 127). — The  enzyme  in  these  experiments  was  prepared 
from  Soja  beans  (compare  Takeuchi,  Abstr.,  1909,  ii,  925),  and 
was  found  to  hydrolyse  carbamide  with  ease.  The  action  of  the 
enzyme  on  the  substituted  carbamides  (methylcarbamide,  s-dimethyl- 
carbamide,  ajdimethylcarbamide,  ethylcarbamide,  s-diethylcarbamide, 
and  on  biuret)  was  tested,  and  the  results  indicate  that  it  is  capable 
of  acting  only  on  carbamide  itself.  It  is,  therefore,  specific  in  effect, 
and  must  correspond  closely  in  structure  with  carbamide. 

The  rate  of  change  is  dependent  to  a  certain  extent  on  the  concen- 
tration of  the  solution  of  carbamide  employed,  since  the  amount  of 
action  in  J//5 -solutions  is  equal  to  that  in  J/-solution,  and  more  than 
twice  as  much  as  in  5Jt/-solutions. 

The  effects  of  the  products  of  change  were  investigated,  and  it  was 
found  that  the  addition  of  ammonia,  equal  to  one-tenth  of  the  amount 
producible  from  the  carbamide  added,  limited  the  conversion  to  a 
decided  extent.  On  the  other  hand,  ammonium  carbonate  had  a  much 
less  effect,  whilst  carbon  dioxide  increased  the  activity  of  the  enzyme. 
Similar  stimulation  was  obtained  by  the  use  of  glycine.  It  appeared 
conceivable  that  the  ammonia  limited  the  change  either  by  its  action 
as  an  alkali  or  by  promoting  the  destruction  of  the  enzyme,  but  this 
was  shown  by  experiment  not  to  be  the  case. 

The  effect  of  various  salts  and  non-electrolytes  on  hydrolysis  was 
tested,  and  it  was  found  that  whilst  ammonium  chloride  and  dextrose 
have  a  slight  accelerating  action,  potassium  and  sodium  chlorides 
retard  the  change. 

The  process  of  conversion  is  regarded  as  being  one  of  hydration  and 
hydrolysis,  the  hydrolyte  being  the  hydrated  form  of  carbamide, 
C(OH)2(NH2)2.  This  compound  can  give  rise  to  cyanic  acid  if 
deprived  of  ammonia  and  hydrone;  if  hydroJysed,  it  can  give  rise  to 
orthocarbonic  acid  and  ammonia. 

The  function  of  urease  would  seem  to  be  to  determine  the  change  in 
the  latter  direction ;  in  other  words,  to  condition  the  direct  hydrolysis 
of  carbamide  and  thereby  prevent  its  reversion  into  cyanate.  The 
repressing  and  stimulating  action  exercised  by  certain  salts  and  non- 
electrolytes  can  be  accounted  for  by  assuming  the  enzyme  to  be  a 
feebly  acidic  substance,  and  that  in  order  to  effect  change  it  must 
unite  with  the  feebly  basic  carbamide.  A  more  basic  substance,  such 
as  ammonia,  would  interfere  with  such  union  and  consequently  retard 
change.  Carbon  dioxide  by  fixing  the  ammonia  would  facilitate  the 
action  of  the  enzyme  by  leaving  it  free  to  act  as  hydrolyst. 

H.  B.  H. 

The  Mode  of  Action  of  Phosphatese.  III.  Hans  Euler 
(Biochem.  Ztitsch.,  1912,  41,  215—223.  Compare  Abstr.,  1911,  i, 
1057  ;  this  vol.  i,  403). — In  view  of  the  controversy  between  Iwanoff 
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and  Harden  and  Young  as  to  whether  the  synthesis  of  organic 
compounds  of  phosphorus  from  phosphates  by  yeast  can  take  place 
without  fermentation,  the  view  held  by  Iwanoff  as  opposed  to  that 
held  by  Harden  and  Young,  the  author  calls  attention  to  two  facts : 
(1)  Under  the  influence  of  extract  of  dried  yeast,  a  synthesis  of 
dextrose-phosphoric  acid  esters  can  take  place,  provided  that  the 
dextrose  is  first  submitted  to  fermentation  by  yeast ;  (2)  that  such  a 
synthesis  can  take  place  without  evolution  of  carbon  dioxide.  The 
author  draws  attention  to  the  fact  that  the  various  yeasts  differ 
considerably  with  regard  to  the  amount  of  synthesising  enzyme 
(phosphatese)  which  can  be  extracted  by  maceration.  He  also  replies 
to  criticisms  on  his  work  by  Lebedeff.  S.  B.  S. 

'  Preparation  of  Nitrobydroxyarylarsinio  Acids.  Farbwerke 
voRM.  Meister,  Lucius  &  Bruning  (D.R.-P.  245536). — l-Chloro- 
2-nitrophenylA-arsinic  acid,  colourless  leaflets  decomposing  suddenly 
without  melting,  when  heated,  can  be  prepared  by  nitrating  1-chloro- 
phenyl-4-arsinic  acid  (Abstr.,  1908,  i,  591);  when  gently  warmed 
with  about  five  parts  of  a  solution  of  potassium  hydroxide  (36°  B6),  the 
chlorine  atom  is  replaced  by  hydroxy),  yielding  the  therapeutically 
valuable  2-nitrophenol-4-arsinic  acid  (Abstr.,  1911,  i,  1056). 

\-Chloro-o-tolyl-i-arsinic  acid^  needles,  m.p.  180°,  can  be  obtained  from 
o-toluidine-4-arsinic  acid  {loc.  cit.)  by  decomposing  its  diazonium 
chloride  in  the  presence  of  cuprous  chloride ;  when  nitrated,  it  furnishes 
1-chloro-^-nitro-o-iolyl-i-arsinic  acid,  yellow  needles,  m.  p.  310°,  which  by 
the  action  of  sodium  hydroxide  is  converted  into  nitro-o-cresol-4-arsinic 
acid.  F.  M.  G.  M. 

Preparation  of  Neutral  Aqueous  Soluble  Derivatives  of 
3  : 3'-Dianiino-4  : 4'-dihydroxyarsenobenzene.  Farbwerke  vorm. 
Mefster,  Lucius  &  Bruning  (D.R.-P.  245756). — When  3  : 3'-diamino- 
4 : 4'-dihydroxyarsenobenzene  hydrochloride  (25  parts)  dissolved  in 
250  c.c.  of  water  is  slowly  treated  with  twenty-five  grams  of  formalde- 
hydesulphoxylate  dissolved  in  125  c.c.  of  water  and  after  some  hours 
80  c.c.  of  a  10%  solution  of  sodium  carbonate  added,  a  clear 
yellow  solution  is  formed,  which  when  treated  with  mineral  acid 
furnishes  a  compound  in  the  form  of  a  reddish-yellow  powder  and 
containing  one  acidic  sulphur  group ;  the  sodium  salt  can  be  precipitated 
by  alcohol.  If  in  the  foregoing  reaction  the  formaldehyde  sulphoxylate 
is  added  to  a  suspension  of  the  free  base  and  the  mixture  gently 
warmed  at  60 — 70°,  a  comjjound  containing  two  acidic  sulphur  groups 
is  formed ;  these  compounds  are  insoluble  in  the  ordinary  organic 
solvents  and  in  acids,  but  dissolve  readily  in  alkali  carbonates  or 
ammonium  hydroxide ;  and  the  solutions  of  their  alkali  salts  have  a 
neutral  reaction.  F.  M.  G.  M. 

Preparation  of  5  -  Nitro  -  2  -  aminophenyl  - 1  -  arsinic  Acid. 
Farbwerke  vorm.  Meister,  Lucius  &  BrOning  (D.R.-P.  243693. 
Compare  Abstr.,  1909,  i,  980;  1910,  i,  148).— 5-Nitro-2-aminophenyl- 
1 -arsinic  acid  is  obtained  in  comparatively  good  yield  by  heating 
arsenic  acid  (20  parts)  with  jt?-nitroaniline  (70  parts)  at  210°,  with 
removal  of  the  evolved  water  by  distillation  (compare  this  vol.,  i,  61). 

F.  M.  G.  M. 
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Preparation  of  ;?- Amino -??«- hydroxyarylarsinic  Acids. 
Fabbwerke  vorm.  Meister,  Lucius  <k  BrOninq  (D.R.-P.  244166. 
Compare  Abstr.,  1911,  i,  1056). — When  diazotised  solutions  of  3-nitro- 
4-aminoaryl-l-arRinic  acids  are  treated  with  agents  which  combine 
with  mineral  acids  (such  as  sodium  acetate),  the  nitro-group  is 
replaced  by  hydroxyl,  yielding  compounds  which  combine  readily 
with  /Snaphthol,  resorcinol,  8-amino-a-naphthol-5-sulphonic  acid,  and 
1  : 8-dihydroxynaphthalene-4-sulphonic  acid. 

^-Amino-vd-hydroxyphf.nylaTBinic  acid,  a  crystalline  powder,  is  ob- 
tained by  the  cautious  reduction  at  30°  of  the  foregoing  hydroxyazo- 
)8-naphthol  derivative  with  sodium  hyposulphite  in  alkaline  solution. 
It  is  of  therapeutic  value  ;  the  sodium  salt  forms  glistening  scales  and 
is  readily  soluble  in  water.  F.  M.  G.  M. 

Preparation  of  Aminohydroxy-derivatives  and  Homologues 
of  Arsenobenzenea.  Faebwerke  vorm.  Meisteh,  Lucius  &,  Bruning 
(D.R.-P.  244789  and  244790.  Compare  Abstr.,  1910,  i,  803;  1911,  i, 
594,  1056  ;  preceding  abstract). — When  2-nitro-l-aminoaryl-4-arsinic 
acids  are  diazotised  and  treated  with  acid  withdrawing  agents  (such  as 
sodium  acetate),  the  nitro-group  is  replaced  by  hydroxyl  and  the  so- 
obtained  hydroxydiazonium  compounds  combine  readily  with  resorcinol, 
the  naphthols,  and  the  other  azo-dye  forming  components  ;  the  compound 
from  2-nitro-l-aminophenyl-4-arsinic  acid  and  ^-naphthol  forms 
glistening  coppery  crystals,  and  by  energetic  reduction  furnishes 
4  :  ^'-diamino-3  :  S'-dihydroxyarsenobenzene  as  a  yellow  powder.  The 
second  patent  describes  the  preparation  of  the  foregoing  base  by 
reducing  l-amino-2-hydroxyphenyi-4-arsinic  acid  {loc.  ait.)  with  sodium 
hyposulphite  at  60—65°-  F.  M.  G.  M. 

Preparation  of  Carboxylic  Acid  Esters  Containing  Mercury 
and  the  Products  of  tbeir  Hydrolysis.  Faebenfabriken  vorm. 
Friedr.  Bayer  &  Co.  (D.R.-P.  245571.  Compare  Trans.,  1907,  91, 
557). — When  the  esters  of  unsaturated  cyclic  carboxylic  acids  are 
treated  with  mercuric  acetate  in  98%  alcohol,  compounds  are  formed 
which  readily  undergo  hydrolysis  and  furnish  the  corresponding  acids 
containing  mercury. 

Mercuric  acetate  (30  parts)  in  98%  alcohol  (20  parts)  was  slowly 
treated  with  ethyl  chaulmoograte  (25  parts)  and  left  during  twenty- 
four  hours,  the  alcohol  was  separated  under  diminished  pressure,  and 
the  pi'oduct  extracted  from  the  residue  (by  means  of  ether)  as  a 
colourless  oil,  containing  33 — 35%  of  mercury,  which  when  hydrolysed 
with  alcoholic  potassium  hydroxide  furnished  a  mercury  containing 
chaulmoogric  acid.  Ethyl  A^-cyc/ohexenecarboxylate  yielded  a  similar 
compoundf  which  was  obtained  in  crystalline  form,  and  on  hydrolysis 
furnished  the  anhydride  of  a  carboxylic  acid  containing  mercury. 

F.  M.  G.  M. 
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Remarks  on  the  Nomenclature  of  Organic  Chemistry. 
CoNSTANTiN  I.  LsTRATi  {Bull.  Soc.  cliim.,  1912,  [ivj,  11,  565—570).— 
An  outline  of  the  principles  on  which  is  based  a  new  system  of 
nomenclature,  with  regard  to  which  a  book  is  shortly  to  be  published 
by  the  author.  W.  G. 

Sodium  Copper  Thiosulphate  and  Acetylene  Cupro- 
acetylide.  Kahitibhusan  Bhaduri  {Zeitsch.  anorg,  Chem.,  1912, 
76,  419 — 421). — When  acetylene  is  passed  into  a  solution  of  sodium 
thiosulphate  and  copper  acetate,  a  red  precipitate  is  obtained,  which 
dissolves  in  water,  but  may  be  washed  with  alcohol.  It  forms  a 
brick-red  powder,  which  burns  like  gunpowder  when  heated.  It 
decomposes  slowly  at  33°,  or  in  ten  hours  on  the  water-bath.  The 
red  solution  is  decolorised  by  acids ;  the  colour  is  restored  on  adding 
alkali  immediately,  but  not  after  a  short  time.  Alkalis,  except 
ammonia,  precipitate  a  brown,  explosive  substance.  The  analysis  of 
the  red  product  agrees  with  the  formula 

5ISra2S2O3,5Cu2S2O.,5Cu2C2,C2Ho,10H2O. 

C.  H.  D. 

Autoxidation  of  Trichloroethylene.  Ernst  Erdmann  (J.  pr. 
Chem.,  1912,  86,  [ii],  111— 112).— A  reply  to  Staudinger  (this  vol., 
i,  330).  .  F.  B. 

Synthesis  of  Compounds  of  the  Nona-  and  Undeca-methylene 
Series.  Julius  von  Braun  and  E.  Danziger  {Ber.,  1912,  45, 
1970 — 1979). — When  a>;-dibromoheptane  is  boiled  with  potassium 
cyanide  in  aqueous  alcoholic  solution  the  nitrile  of  azelaic  acid, 
CN'pHglT'Ci^,  is  obtained  as  a  colourless  liquid,  b.  p.  183°/11  mm.; 
on  reduction  with  sodium  and  alcohol,  at-diaminononane  is  formed, 
yielding  a  dibenzoyl  derivative,  m.  p.  121°.  When  this  is  warmed 
with  phosphorus  pentachloride  and  distilled  in  a  vacuum,  at-dichloro- 
nonane  is  obtained  ;  this  is  a  colourless  liquid  of  pleasant  odour,  b.  p. 
138 — 139717  mm.  The  residue  of  the  distillation  contains  the 
chlorinated  amide,  Cl*[CH2],_)'NHBz,  the  crystals  of  which  have 
m.  p.  75°.  On  heating  with  hydrochloric  acid,  chlorononylamirie 
hydrochloi'ide  is  obtained  as  a  syrup.  The  platiniohloride  is  egg- 
yellow  in  colour;  it  blackens  at  177°,  decomp.  193 — 195°. 

When  chloromethyl  ether  is  added  slowly  to  a  cooled  mixture  of 
a>;-dibromoheptane  and  magnesium,  an-dimethoxynonane  is  obtained 
in  good  yield,  together  with  other  products;  it  has  b.  p.  114 — 115°/ 
10  mm.  When  warmed  with  fuming  hydrobromic  acid  at  100°, 
at-dibromononane  is  obtained,  m.  p.  154 — 155°/10  mm. 

The  dibromononane  leads  in  a  similar  manner  to  nonane-at-di- 
carhoxylonitrile,     CN*[CH2]9'CN',     a     transparent,    odourless     liqui'l, 
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b.  p.  195 — 198°/12  mm.,  which  is  converted  into  nonane  at- 
dicarboxylic  acid,  m.  p.  109",  on  hydrolysis  identical  with  thit 
described  by  Walker  and  Lumsden  (Trans.,  1901,  79,  1194). 

On  reduction  of  the  nitrile,  the  hydrochloride  of  aK-diaminoundecane 
is  obtained  in  colourless  crystals,  m.  p.  254 — 250°.  The  platini- 
chloride  is  orange-yellow,  blackens  at  200°,  decomp.  221°.  The 
benzoyl  derivative  of  the  diamine  has  m.  p.  112°. 

aX'DicMoroundecane  is  a  transparent  liquid,  b.  p.  156  — 158°/16  mm. 

\-Chlaroundec)/lbenzaviide  has  m.  p.  64—66°. 

ak'Di-iodoundecane,  obtained  on  heating  the  dichloro-derivative 
with  sodiuin  iodide,  has  b.  p.  200 — 208°/ 1 5  mm.  It  reacts  with 
sodium  phenoxide  readily  to  form  aX-dip/teiioxyundecane, 

OPh'LCHJu-OPh, 
m.  p.  52°. 

Of  the  twelve  homologous  diphenyl  ethers,  those  with  an  uneven 
number  of  carbon  atoms  have  a  lower  melting  point  than  those  with 
an  even  number  of  carbon  atoms. 

a\-Dimethox7/undecane  has  h.  p.  128 — 135°/12  mm.;  it  is  converted 
on  heating  with  hydrogen  bromide  into  aX-dih'omowidecane,  b.  p. 
170— 175°/15  mm. 

When  either  dibromo-  or  di-iodo-undecane  is  condensed  with 
potassium  cyanide,  the  nitrile  formed,  b.  p.  210 — 2 15°/ 16  mm.,  yields 
brassylic  acid  on  hydrolysis.  E.  F.  A. 

Dehydration  of  Alcohols  by  means  of  Sulphonic  Acids  and 
the  Influence  of  Phenols  on  this  Reaction.  Henri  Wuyts  (Bull. 
Soc.  chim.  Belg.y  1912,  26,  304— 309).— <er«.-Butyl  or  tert.-^myl 
alcohols  when  heated  with  one-twentieth  to  one-sixtieth  of  their  weight 
of  toluene-4-sulphonic  acid  are  converted  into  isobutylene  or  /3-ethyl- 
A^-butylene. 

woPropyl  and- sec. -buty]  alcohols  react  less  readily  at  their  boiling 
point,  but  at  a  higher  temperature,  or  when  the  proportion  of  the 
catalyst  is  increased  to  an  equimolecular  amount,  they  react  quite 
smoothly  and  are  converted  into  hydrocarbons. 

«ec.-Octyl  alcohol  is  dehydrated  at  its  boiling  point ;  c^/c^ohexanol 
requires  an  elevated  temperature;  menthol  is  dehydrated  by  simple 
boiling  with  the  sulphonic  acid. 

Toluene-4-sulphonic  acid  is  decomposed  when  heated  by  itself  at  155°, 
but  in  presence  of  sufficient  alcohol  (c?/cZohexanol)  no  decomposition  at 
this  temperature  was  observed.  The  addition  of  a  small  quantity  of 
phenol  greatly  facilitates  the  dehydration  of  the  alcohol.  The  yield  of 
hydrocarbon  is,  however,  less  than  the  theoretical  quantity,  and  when 
a  considerable  proportion  of  phenol  is  added,  homologues  of  phenol  are 
obtained.     Thus  cyclo/iexylphenol  has  m.  p.  128°. 

On  heating  phenol  with  /3-methyl-A^-butylene  and  toluene-4-sulphonic 
acid  in  a  sealed  tube  at  100°,  ier^-amylphenol  is  obtained.     E.  F.  A. 

Some  Ud saturated  Internal  Ethers.  J.  W.  le  Heux  (Proc.  K. 
Akad.  Weteiuch.  Amstei'dam^  1912,  16,  19 — 21). — Diviuyl  glycol 
(Griner,  Abstr.,  1893,  i,  240)  reacts  with  acetyl  chloride  to  form  a 
chloroacelin,  b.  p.  84 — 88°/18  mm.,  which  is  converted  by  concentrated. 
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aqueous  sodium  hydroxide  into  s,-divinyleth  lene  oa;ic?e,0<]' '  „  ^iTTTiTT^ 

b.  p.  108—109°,  D15  0-8834,  wif  1-44942.  The  oxide  is  a  mobile  liquid 
having  the  pungent  odour  of  allyl  compounds,  resinifies  in  the  presence 
of  air  and  alkalis,  regenerates  the  glycol  by  treatment  with  warm 
water,  and  absorbs  hydrogen  chloride.  The  ring  is  easily  ruptured, 
since  the  oxide  and  allylamine  yield  a  molecular  additive  compound, 
m.  p.  37-5°. 

Equal  molecular  quantities  of  hypochlorous  acid  and  isoprene  react 
at  0°  to  form  a  compound.  C5H9OCI,  b.  p.  142 — 145°,  which  is  converted 
by  aqueous  sodium  hydroxide  into  a  substance,  b.  p.  80 — 82°,  the 
constitution  of  which  is  not  yet  decided.  C.  S. 

Chemical  Individuality  in  the  Pinacone  Series.  Maurice 
Delacre  (Bull.  Soc,  chim.  Belg.,  1912,  26,  227— 236).— A  resume 
(compare  Abstr.,  1911,  i,  32,  102,  347,  939).  E.  F.  A. 

Mechanism  of  the  Hell-Volhard  Reaction.  Ossian  Aschan 
{Ber.,  1912,  45,  1913— 1919).— The  bromination  of  carboxylic  acids  at 
the  a-carbon  atom  is  rendered  explicable  if    the  following  changes 

occur  :  R-CH2-C02-H  — >  CHR:C(0H)2  -->  CHRBr-CBr(0H)2  — ^ 
CHRBr'COgH  +  HBr.  The  theory  can  be  tested  by  brominating  an 
acid  chloride  ;  in  this  case  an  additive  compound,  CHRBr'CClBr'OH, 
would  be  formed,  which  should  yield  a  mixture  of  brominated  acid 
chloride  and  brominated  acid  bromide  (the  latter  predominating)  by 
loss  of  hydrogen  bromide  and  hydrogen  chloride. 

[With  Erik  Falck.] — The  theory  has  been  tested  and  fully  sub- 
stantiated by  the  bromination  of  acetyl  chloride,  propionyl  chloride, 
valeryl  chloride,  stearyl  chloride,  succinyl  chloride,  and  camphoryl 
chloride  ;  in  all  cases  the  acid  evolved  is  a  mixture  of  hydrogen  chloride 
and  hydrogen  bromide,  the  former  being  in  excess. 

Chloroacetyl  chloride  is  scarcely  attacked  by  bromine  even  at  150°. 

C.  S. 

Hydrolysis  of  Esters  of  Substituted  Aliphatic  Acids. 
W.  A.  Drushel  {Amer.  J.  Sci.,  1912,  [iv],  34,  69— 74).— The  rates  of 
hydrolysis  of  ethyl  a-  and  )8-moDochloropropionates  and  of  ethyl  a-  and 
^-monobromopropionates  in  i\710-hydrochloric  and  hydrobromic  acid 
solution  and  in  aqueous  solution  have  been  measured.  Ethyl  aa-dibromo- 
propionate  was  found  to  be  too  sparingly  soluble  in  water  to  permit 
similar  determinations. 

In  the  presence  of  iV^/ 10- hydrochloric  or  hydrobromic  acid  at 
temperatures  not  exceeding  35°,  the  ethyl  esters  of  halogen  substituted 
propionic  acids  decompose  almost  quantitatively  according  to  the 
equation:  C2H4X-C02Efc  + H20-^C2H4X-C02H+ EtOH.  Below  35° 
the  halogen  substituted  propionic  acids  decompose  very  slowly  according 
to  the  equation  CgH^X-COgH  +  H.p— >HX  +  OH-C2H4-C02H.  When 
decomposition  takes  place  in  this  direction,  the  /3-position  of  the 
halogen  favours  the  reaction. 

The  velocity  of  hydrolysis  of  the  ethyl  esters  of  halogen  substituted 
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propionic  acids  is  much  less  than  that  of  ethyl  propionate  in  the  presence 
of  added  catalysing  acid,  but  much  greater  than  when  no  catalyst 
is  added.  Esters  with  the  halogen  in  the  a- portion  hydrolyse  more 
rapidly  than  those  with  the  halogen  in  the  /^-position  when  hydrolysis 
is  carried  out  in  the  presence  of  added  catalysing  acid  ;  the  same  is 
true  when  the  hydrolysis  is  made  in  the  absence  of  added  catalysing 
acid  if  corrections  are  applied  for  the  halogen  acids  set  free  by  the 
hydrolysis  of  the  halogen  substituted  propionic  acids. 

Ethyl  P-chloropi'opionate,  b.  p.  162°,  and  ethi/l  P-bromopropionate, 
b.  p.  85°/25  mm.,  were  prepared  by  the  action  of  the  corresponding 
halogen  on  a  solution  of  ethyl  /3-iodopropionate  in  chloroform. 

JSUiyl  aa-dibromopropionate  had  b.  p.  102 — 103°/38  mm.       H.  W. 

Crystallisation  of  Sodium  Palmitate.  Albert  Reychler 
{Bull.  Sac.  chim.  Belg.,  1912,  26,  193 — 198). — As  the  concentration  of 
sodium  palmitate  solutions  is  increased,  the  temperature  at  which 
crystallisation  begins  becomes  progressively  higher.  Separation  of 
the  salt  takes  place  almost  completely  within  a  small  range  of  tempera- 
ture. In  solutions  of  0*05  to  0  025  iV^,  which  are  limpid  when  warm, 
acicular  crystals  are  formed  at  47 — 45°,  and  there  is  a  free  separation  at 
43 — 42°.  Solutions  of  0'02iV"  become  cloudy  at  45°,  and  deposit  crystals 
at  42-5°,  which  separate  freely  at  405°.  In  more  dilute  solutions  the 
liquids  are  opalescent  at  high  temperatures  and  become  iridescent  at 
about  50°  ;  very  small  crystals  are  formed  between  40°  and  36°.  Still 
weaker  solutions  form  granulations  which  separate  as  a  crystalline 
deposit. 

These  results  have  been  confirmed  by  determinations  of  the  electrical 
conductivity  of  the  solutions  during  cooling.  The  temperature  at 
which  crystallisation  begins  is  indicated  by  a  marked  fall  in  the  con- 
ductivity. The  more  dilute  the  solution,  the  lower  is  the  temperature 
at  which  this  fall  is  observed. 

The  curves  connecting  temperature  and  conductivity  all  show  a 
marked  confluence  at  the  lower  temperatures,  indicating  that  the 
mother  liquors  have  the  same  composition  after  crystallisation. 

Similar  curves  drawn  for  sodium  oleato  show  no  gradual  decrease. 

The  molecular  conductivities  of  sodium  palmitate  are  very  small,  and 
it  is  deduced  that  such  soap  solutions,  particularly  when  not  too  dilute 
or  warm,  constitute  colloidal  media.  E.  F.  A. 

Glycerides  of  Fatty  Acids.  III.  Heptadecoic  Acid  and  its 
Triglyceride.  Alois  Bomer  and  R.  Limprich  {Zeitsch.  Nahr. 
Genussm.,  1912,  23,  641—653.  Compare  Abstr.,  1907,  i,  830;  1909, 
i,  284). — With  regard  to  the  question  as  to  the  occurrence  of  certain 
glycerides  in  various  fats,  the  authors  have  prepared,  for  the  purpose 
of  comparison,  specimens  of  heptadecoic  acid  and  its  glyceride.  The 
method  employed  for  the  synthetic  preparation  of  the  acid  was  that 
described  by  Krafft  (Abstr.,  1880,  34).  The  pure  acid  crystallised 
from  ether  in  the  form  of  rhombic  plates,  m.  p.  605°,  b.  p.  143  6°  in  a 
vacuum  (absolute).  One  hundred  c.c.  of  absolute  alcohol  dissolved 
1'15  grams  of  the  acid  at  0°,  and  3*48  grams  at  15°.  The  zinc  salt  of 
the  acid  was  practically  insoluble  in  alcohol  at  15°.  The  triglyceride 
of  heptadecoic  acid  was  also  prepared,  and  found  to  have  m.  p.  6 2  7°. 
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One  hundred  c.c.  of  anhydrous  ether  dissolved  0*0288  gram  of  the 
glyceride  at  0°,  and  0*322  gram  at  15°.  Fine  needle-shaped  crystals  of 
the  glyceride  were  deposited  from  the  ethereal  solution.        W.  P.  S. 

Oil  of  Wallflower  Seeds,  Hermann  Matthes  and  W.  Boltze 
{Arch,  rharm.y  191*2,  250,  211— 230).— The  oil  extracted  by  ether 
from  wall6ower  seeds  has  a  green  colour  changing  to  brown  after  long 
keeping,  and  contains  0027%  of  ethereal  oil  (b.  p.  120 — 125°/15  mm., 
D15  0-9034,  r4°  1692,  [a]jy  -12*73°,  iodine  number  179*40).  The 
residual  cheiran thus  oil  has  D^^  0*9240,  92^  1*4690,  acid  number  11*50, 
saponification  number  18030,  ester  number  168*80,  iodine  number 
124*53,  Hehner  number  9566,  Reichert-Meissl  number  033,  and 
Polenske  number  1*4.     It  is  classified  as  a  drying  oil. 

After  hydrolysis  with  alcoholic  potassium  hydroxide  and  subsequent 
neutralisation  with  acetic  acid,  the  oil  is  treated  with  aqueous  lead 
acetate  and  benzene  according  to  Farnsteiner's  method  for  the 
separation  of  the  fatty  acids.  The  solid  fatty  acids  obtained  from 
hydrolysed  oil  of  wallflower  seeds  consist  of  5%  of  linolenic  acid,  30% 
of  linoleic  acid,  and  65%  of  a  new  unsaturated  acid,  cheiranthic  acid, 
CiyHgg-COgH,  m.  p.  30°,  b.  p.  240— 245°/12  mm.,  <  14536,  iodine 
number  71*16,  which  is  optically  inactive.  Cheiranthic  acid  is  converted 
by  nitrous  acid  into  an  isomeride,  m.  p.  51 — 52°,  niJ  1*4520,  and  is 
oxidised  by  alkaline  potassium  permanganate  at  0°,  and  finally  at 
the  b.  p.,  yielding  a  dihydroxy-acid^  Ci^H33(OH)2*C02H,  m.  118°, 
<  1*4570. 

From  the  unsaponifiable  constituents  of  the  oil,  a  phytosteroly 
CgYH^gOjHgO,  has  been  isolated,  which  crystallises  in  colourless  plates, 
and  has  m.  p.  136°,  [aj^  -31*78°,  iodine  number  77*14;  it  forms 
an  acetate,  m.  p.  128 — 129°,  benzoate,  m.  p.  142°,  and  p'opionate^ 
m.  p.  108°.  .  C.  S. 

Direct  Preparation  of  Organic  Per- Acids.  Joh.  D'Ans  and 
W.  Feey  {Ber.,  1912,  46,  1845— 1852).— The  reaction  between  organic 
per-acids  and  water  is  a  reversible  one,  and  can  be  represented  as 
RCO-OOH  +  HgO  ^-^  RCOgH  +  HaOg.  The  reverse  reaction  has  been 
overlooked  (Clover  and  Richmond,  Abstr.,  1903,  i,  396),  probably  on 
account  of  its  slowness,  but  it  is  now  shown  that  the  necessary 
catalytic  effect  can  be  supplied  by  sulphuric  acid  or  nitric  acid  (or  less 
well  by  hydrofluoric  and  phosphoric  acids,  and  some  salts).  Equili- 
brium is  then  practically  attained  in  twelve  to  sixteen  hours,  and  even 
in  two  hours  for  formic  acid.  For  equimolecular  mixtures  of  the 
various  acids  with  hydrogen  peroxide,  it  is  found  that  when  equilibrium 
is  attained,  61%  of  the  formic  acid,  68%  of  the  acetic  acid,  and  68%  of 
the  propionic  acid  are  converted  into  the  corresponding  per-acids. 
The  reaction  product  can  be  distilled  under  reduced  pressure,  but  it  is 
difficult  to  obtain  the  pure  per-acids  in  this  way. 

To  obtain  the  free  per-acids  it  is  better  to  start  with  the  acid 
anhydride,  which  reacts  quantitatively  with  hydrogen  peroxide  accord- 
ing to  the  equation  :  (RC0)20  +  Ufi^  =  R-CO-OOH  +  R-CO'OH.  The 
addition  of  sulphuric  acid  (preferably  more  than  is  necessary  for  the 
pmere  catalytic  effect),  together  with   another  molecule  of    hydrogen 
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peroxide,  gives  a  mixture  which  by  difltillation  yields  a  higlily  concen- 
trated sohition,  from  which  the  per-acid  can  be  separated  by  freezing-out 
and  centrifugalising. 

Per-acetic  acid  (compare  D'Ans  and  Friederich,  this  vol.,  ii,  151)  is 
obtained  by  adding  cautiously  (with  cooling)  a  molecular  quantity  of 
hydrogen  peroxide  to  one  of  acetic  anhydride ;  the  reaction  may  be 
violent.  Sulphuric  acid  (1%  calculated  on  AcgO  +  2H2O2)  and  a 
second  molecular  quantity  of  hydrogen  peroxide  are  then  added,  and 
the  mixture  left  for  twelve  hours.  On  distillation  at  10 — 20  mm. 
pressure  (20 — 30°),  a  liquid  is  obtained  .containing  78%  of  peracetic 
acid  ;  if  a  larger  quantity  of  sulphuric  acid  is  used  in  the  preparation, 
the  percentage  of  per-acetic  acid  in  the  distillate  may  rise  even 
above  90.  The  acid  is  a  pungent  and  extremely  explosive  liquid, 
m.  p.  +0*1°;  it  explodes  violently  when  warmed  slowly  to  approxi- 
mately 110°,  near  which  temperature  its  b.  p.  lies;  it  keeps  well  in 
aqueous  solution,  but  acids,  alkalis,  and  salts  hasten  its  hydrolysis 
to  acetic  acid  and  hydrogen  peroxide ;  it  is  a  powerful  oxidising 
agent,  and  attacks  the  skin. 

Perjiropionic  acid  can  be  prepared  in  an  analogous  manner.  Using 
1%  of  sulphuric  acid  as  catalyst,  the  distillate  contains  78%  of  perpro- 
pionic  acid,  whilst  with  17*56%  of  sulphuric  acid  the  distillate  contains 
89 '35%  of  per-acid.  The  properties  of  the  acid  are  similar  to  those  of 
per-acetic  acid  ;  it  has  m.  p.  -  13  5°. 

Butyric  anhydride  is  miscible  only  with  difficulty  with  hydrogen 
peroxide ;  the  reaction,  however,  occurs  readily,  and  a  distillate  can  be 
obtained  containing  91-2%  oi  perbulyric  acid  (using  18*7%  of  sulphuric 
acid).  The  acid  could  not  be  obtained  purer  than  95*4%,  when  it  had 
m.  p.  -  10*5°  Unlike  the  two  previous  acids,  a  dilute  solution  of 
perbutyric  acid  can  be  concentrated  by  keeping  over  anhydrous 
sodium  sulphate. 

Performic  acid  could  only  be  obtained  as  a  distillate  containing  48% 
of  the  substance  \  it  is  not  stable  at  room  temperature,  and  forms 
carbon  dioxide ;  also  it  is  rapidly  hydrolysed  in  aqueous  solution. 

An  even  simpler  method  for  the  preparation  of  organic  per-acids 
consists  in  the  action  of  hydrogen  peroxide  on  the  cooled  mixture  of 
anhydride  with  boric  acid,  according  to  the  equation:  B(0Ac)3-f 
3H2O2  =  3  AcOgH  -f  B(0H)3.  The  per-acid  is  distilled  off  under  reduced 
pressure ;  the  yields  are  excellent,  but  the  mixed  acid  anhydride  is 
often  difficult  of  preparation  in  a  pure  state. 

Per-acetic  acid  is  also  formed  in  the  action  of  hydrogen  peroxide  on 
keten,  but  it  reacts  immediately  with  more  keten,  giving  as  final 
product,  diacetyl  peroxide,  the  reactions  being  CH2lCO-f-H202  = 
CHj-CO-OOH  ;  CHg-CO-OOH  -f  CHgiCO  =  (0H3-CO)2O2.     D.  F.  T. 

Syntheses  by  means  of  Mixed  Organo-metallic  Derivatives 
of  Zinc.  a-Ethoxydialkylacetic  Acids.  Edmond  E.  Blaise  and 
L.  PiCABD  {Bull.  Soc.  chim.,  1912,  [iv],  11,  587—590.  Compare  this 
vol.,  i,  232,  410). — Ethyl  dichloroglycollate  condenses  with  mixed 
organo-zinc  derivatives,  giving  ethyl  ethoxydialkylacetates  according  to 
the  equation  : 

OEl-OCL-COnEt  -f-  2R-Zn-I  =  Znl^  +  ZnCIg  +  OEfCRa-COgEt. 
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The  condensation  is  effected  at  0°  in  benzene  solution,  the  ethyl 
dichloroglycollate  being  added  gradually  to  the  zinc  alkyl  iodide.  The 
whole  is  left  for  two  hours  and  is  then  treated  with  water,  and  the 
benzene  solution  separated,  dried  over  anhydrous  sodium  sulphate,  and 
the  benzene  driven  off  under  reduced  pressure. 

Ethyl  a-ethoxyisobutyrate,  OEt*CMe2*C02Et,  so  prepared  is  a  colour- 
less liquid,  b.  p.  54°/12-5  mm.  On  saponification  with  alcoholic  potass- 
ium hydroxide,  it  yields  the  acid,  CgHjgOg,  b.  p.  99°/14  mm.,  of  which 
the  sodium,  calcium,  and  copper  salts  have  been  prepared.  The  ester 
reacts  with  magnesium  aniline  bromide,  giving  the  anilide, 

OEfCMeg-CO-NHPh, 
b.    p.   190°/12   mm.       The   a-naphthylamide,   m.   p.    74°,    is    similarly 
prepared. 

Ethyl  a-ethoxy-a-ethylhutyrate,  OEt'CEtg'COgEt,  as  prepared  by  the 
general  method,  is  a  colourless  liquid,  b.  p.  82°/14  mm.,  which,  on 
saponification,  gives  the  acid,  CgHjgOg,  b.  p.  112-5°/13  mm.  From  it 
the  sodium,  calcium,  and  copper  salts  have  been  prepared.  On  boiling 
with  aniline  the  acid  does  not  yield  an  anilide,  but  an  aniline  salt, 
C8Hig03,NH2Ph,  m.  p.  101°.  W.  G. 

Reduction  of  Hydroxym ethylene  Compounds.  Arthur  Kotz 
and  Ernst  Schaeffer  {Bcr.,  1912,  45,  1952— 1954).— Ethyl  hydroxy- 
methyleneacetoacetate,  ethyl  ethoxymethyleneacetoacetate,  2-hydroxy- 
methylenec^/c^ohexanone,  4-hydroxymethylene-l-methylc?/c^ohexan-3- 
one,  3-hydroxy methy lene-1  -methylc2/c/ohexan-2-one,  2-hydroxymethyl- 
ene-l-methyl-4-isopropylc2/c^ohexan-3-one,  and  the  chloride  of  hydroxy- 
methylenecamphor  have  been  reduced  by  hydrogen  and  palladium  by 
the  Paal-Skita  method.  In  each  case  the  hydroxymethylene  group  is 
reduced  to  the  methyl  group,  and  two  molecular  proportions  of 
hydrogen  are  absorbed.  C.  S. 

The  Walden  Rearrangement.  Bror  Holmberg  {Ber.,  1912,  46, 
1713 — 1715). — The  kinetics  of  the  hydrolysis  of  Z-bromosuccinic  acid 
after  exactly  neutralising  the  acid  with  sodium  hydroxide  have  been 
studied  by  measuring  the  change  in  rotation,  the  increase  in  acidity, 
and  the  bromine  liberated.  From  the  results  the  conclusion  is  drawn 
that  the  first  change  is  the  decomposition  of  the  ^bromopropionic  acid 
ion  into  bromine  and  propiolactonecarboxylic  acid  ions,  the  latter  being 
dextrorotatory.  The  lactone  is  only  slowly  hydrolysed  to  malic  acid  ; 
but  as  the  latter  is  formed,  it  acts  as  a  catalyst  to  accelerate  this 
change.  The  malic  acid  acts  also  to  retard  the  formation  of  the 
lactone  from  unchanged  bromosuccinic  acid. 

The  Walden  change  is  represented  :  ^bromosuccinic  acid  — >-  <^-malic 
lactone  — >-  rf-malic  acid.  E.  F.  A. 

Experiments  in  the  Cg  Series.  1.  Preparation  of  Ether 
Lactones  and  Butyleneoxidecarboxylic  Acid  Esters.  2.  A 
New  Case  of  Alteration  of  Configuration  (Walden  Rearrange- 
ment) in  Inactive  Compounds  with  Several  Aeymmetric 
Carbon  Atoms.  Hermann  Leuchs,  Michele  Gina,  and  Joseph  F. 
Brewster  {Ber,,  1912,  45,  1960—1969.  Compare  Abstr.,  1909, 
i,    361). — By  the   action  of   sodium    ethoxide    or   sodium  methoxic^e 
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on  S-chloroy-valerolactone,  8-ethoxy-  and   S-methoxy-y-valerolactones, 

OH  'CU 
OR'CH,'CH<^  ^  L  ^  are  obtained.  In  addition,  isomeric  sub- 
stances of  much  lower  boiling  point  and  a  strong  ethereal  odour  are 
formed.  They  are  butylene  oxide  derivatives,  produced  by  the 
opening  of  the  ring  to  CH2Cl-CH(OH)-CH2'CH2-C02Me,  and  sub- 
sequent elimination  of  hydrogen  chloride  to 

V^>CH-CH2-CH2-C02Me. 

By  the  action  of  dilute  hydrogen  chloride,  the  butylene  oxide  is 
readily  reconverted  into  the  chlorovalerolactoce. 

Traube  and  Lehmann  (Abstr.,  1901,  i,  501)  have  shown  that 
on  chlorination  of  ethyl  8-chloro-y-valerolactone-a-carboxylate  a  solid 
and  an  oily  chloro-derivative  are  obtained.  These  were  regarded  as 
isomerides,  which  is  now  proved  by  analysis.  They  have  been  con- 
verted into  y-hydroxy proline  through  the  a8-dichloro-y-valerolactones, 
with  the  result,  however,  that  in  both  cases  a  mixture  of  a-  and 
j8-hydroxyprolines  was  obtained  having  the  two  isomerides  in  the 
proportion  3:2.  By  the  substitution,  a  partial  Walden  rearrange- 
ment takes  place,  the  system  (77)  becoming  ( 7  j )  and  (  7 ;  )•     This  is 

analogous  to  the  rearrangement  in  the  case  of  dibromo-  and  isodibromo- 
succinic  acid  when  boiled  with  water. 

h-Methoxy-y-valerolacione  has  b.  p.  120 — 125°/ 12  mm. ;  the  correspond- 
ing 8-hydroxy-derivative  has  b.  p.  122—123712  mm.,  D^^  M13;  it 
has  only  a  faint  odour. 

Methyl  a^-hutyleneoxide-h-carhoxylate  is  a  mobile  liquid,  b.  p.  83 — 85°/ 
14  mm.,  D^^  1'069,  and  has  an  ethereal,  melon-like  odour. 

^Ethoxy-y-valerolactone  has  b.  p.  123 — 124°/ 14  mm. 

Ethyl  a^-hutyleneoxide-h-carhoxylate  has  b.  p.  92 — 94°/18  mm., 
194 — 196°/760mm.,  and  resembles  the  methyl  isomeride. 

Amyl  a/3-butyleneoxide-8-carboxi/late  has  b.  p.  120 — 121°/10  mm., 
D^^  r02.  The  odour  is  not  strong ;  when  treated  with  hydrochloric 
acid,  the  odour  of  amyl  alcohol  is  at  once  perceived. 

ah-Dichlwoy-valerolactone  is  a  thick,  colourless  oil,  b.  p.  159 — 161° 
(corr.),  D19  1-422  E.  F.  A. 

Turkey  Red  Oil:  New  Derivatives  of  Ricinoleic  Acid.  M. 
TscHiLiKiN  {J.  Russ.  Phys.  Chem.  Soc,  1912,  44,  515—526).— 
Although,  under  some  conditions,  the  action  of  sulphuric  acid  on 
ricinoleic  acid  (compare  Griin,  Abstr.,  1907,  i,  111)  results  in  consider- 
able diminution  in  the  extent  of  unsaturation,  the  author  finds  that  no 
such  diminution  is  produced  by  the  action  of  dry  hydrogen  chloride 
on  ricinoleic  and  oleic  acids. 

In  presence  of  formaldehyde,  however,  which  is  capable  of  reacting 
in  the  form  CH2(OH)2  and  of  forming  ethers,  esters,  and  mixed 
ethereal-ester  compounds,  different  results  are  obtained,  the  formalde- 
hyde condensing  with  the  hydroxyl  of  the  acid.  Thus  the  passage  of 
dry  hydrogen  chloride  through  a  mixture  of  ricinoleic  acid,  formalde- 
hyde, and  alcohol  yields  ethyl  methylenedioxydistearate, 
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CH3-[CH2]5-CH-CH2-CH2-CH(OH)-[CH2]7-C02Et 


^< 


CH3-[CH2]5-CH-CH2-CH2-CH{OH)-[CH2]7-C02Et 
a  saponification  number  164-86  and  an  acid  number  zero.  The  free 
acid  could  not  be  isolated,  its  liberation  being  followed  by  condensa- 
tion of  the  carboxyl  group  of  one  stearic  acid  residue  with  the 
CH(OH)  group  of  the  other,  with  loss  of  water.  Under  other  con- 
ditions it  was  found  possible  to  avoid  the  destruction  of  the  double 
linking,  the  dimethyl  ester, 

CH3-[CH2],-CH-CH2-CH:CH-[CH2l7-C02Me 


0> 


CH3-[CHj5-CH-CH2-CH:CH-[CH2]7-C02Me 
with  a  saponification  number  184*24 — 184*85,  being  obtained. 

T.  H.  P. 

Citrophosphate  Solutions.  Antonio  Quartaroli  {Atti  R.  Accad. 
Lincei,  1912,  [v],  21,  i,  478 — 479). — A  reply  to  Pratolongo's  criticisms 
(this  vol.,  i,  412)  on  the  author's  conclusions  (this  vol.,  i,  238). 

T.  H.  P. 

A  New  Observation  with  Angeli's  Aldehyde  Reaction. 
OsKAR  Baudisch  and  J.  H.  Coert  (Ber.,  1912,  45,  1775— 1779).— The 
reaction  between  potassium  hyponitrite  and  formaldehyde  takes  place 
with  the  intermediate  formation  of  nitrosomethyl  alcohol,  NO'CHg'OH, 
as  witnessed  by  the  momentary  formation  of  a  bluish-green  coloration. 
The  same  should  happen  in  Angeli's  aldehyde  reaction,  and  to  make 
this  visible  the  Angeli  salt  is  dissolved  in  a  little  water,  methyl  acetate 
in  large  excess  added,  and  the  whole  well  shaken.  The  aqueous 
formaldehyde  solution  is  now  added  ;  the  methyl  acetate  becomes  a  deep 
bluish-green,  the  colour  persisting  for  twenty-five  seconds  (compare 
also   Steinkopf  and  Jiirgens,  Abstr.,  1911,  i,  530).  E.  F.  A. 

Action  of  Potassium  Cyanide  on  Formaldehyde.  Karl 
PoLSTORFF  and  Hermann  Meyer  (Ber.,  1912,  45,  1905 — 1912). — 
When  25%  aqueous  potassium  cyanide  and  about  18%  formaldehyde 
are  mixed  slowly  at  0°  and  the  mixture  kept  at  the  ordinary  tempera- 
ture for  twenty-four  hours,  ammonia  is  evolved,  and  the  solution 
contains  glycollic  acid,  iminodiacetic  acid,  and  nitrilotriacetic  acid. 
The  formation  of  these  acetic  acids  is  due  to  the  initial  production  of 
glycoUonitrile,  the  presence  of  which  is  proved  by  treating  the  alkaline 
solution,  a  few  minutes  after  mixing,  with  methyl  sulphate,  whereby 
methoxyacetonitrile  (Gauthier,  Abstr.,  1909,  i,  353)  is  obtained. 
During  the  twenty-four  hours'  keeping,  the  glycoUonitrile  is  partly 
hydrolysed  to  glycollic  acid  and  partly  converted  into  aminoaceto- 
nitriie ;  the  latter  then  reacts  with  the  former  to  produce,  ultimately, 
iminodiacetic  acid  and  nitrilotriace<fic  acid. 

A  good  yield  of  glycollic  acid  can  be  obtained  by  distilling  with 
steam  the  mixture  of  potassium  cyanide  and  formaldehyde  five  to  ten 
minutes  after  mixing.  C.  S. 
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Syntheses  by  means  of  Mixed  Organ o-metallic  Derivatives 
of  Zinc.  a-Halogenated  Ketones.  Edmond  E.  Blaise  (Compt. 
rend.,  1912,  155,  46—49.  Compare  this  vol.,  i,  232).— Chlorinated 
ketoneH  cannot  bo  prepared  by  the  action  of  a-chlorinated  acid 
chlorides  on  organo-metallic  derivatives  of  zinc,  the  principal  product 
of  this  reaction  being  a  chlorinated  ester  of  a  tertiary  alcohol.  The 
required  result  is,  however,  obtained  by  the  preparation  of  the 
cyc/oacetals  and  subsequent  hydrolysis. 

R-CHCl-COg-CMej-COCl  +  R'Znl  =         ^^^n""^^ 


R-CHCl-C-R' 

^^^0~0^  +  H2O  =  CMe2(OH)-C02H  +  R-CHCl-CO-R' 

\/ 
RCHCl-C-R' 

a-Hydroxyi5obutyric  acid  when  warmed  on  a  water-bath  with  chloro- 
acetyl  chloride  and  thionyl  chloride  yields  a-chloroacetoxy\Bohutyryl 
chloride,  CH2Cl-C02-CMe2-COCI,  b.  p.  97712  mm.,  which  gives  an 
anilide,  m.  p.  127"5°.  The  acid  has  m.  p.  75°.  The  acid  chloride 
condenses  with  zinc  w-propyl  iodide,  giving  the  eycloacetal,  CgH^gOgCI, 
b.  p.  110-5/12  mm.,  which  on  hydrolysis  with  a  mixture  of  acetic  and 
hydrochloric  acids  gives  a  good  yield  of  chloromethyl  n-propyl  ketone, 
CHgCl-COPr,  b.  p.  154-5—156°  or  58— 59°/17  mm.  Its  semicarbazone 
has  m.  p.  157°. 

Mhyl  a-chloro-n-propyl  ketone,  CHEtCl-COEt,  b.  p.  53°/17  mm.,  is 
similarly  prepared,  starting  with  aa- chlorobutoxyisobutyric  acid,  m.  p. 
61 — 62°,  and  condensing  its  chlm^ide,  b.  p.  106°/ 11  mm.,  with  zinc 
ethyl  iodide  and  then  hydrolysing  the  eycloacetal,  b.  p.  118"5°/12  mm. 
The  above  acid  chloride  gives  an  ariilide,  m.  p.  65 — 66°.  W.  G. 

The  Photochemical  Synthesis  of  Carbohydrates  Under  the 
Action  of  Ultra-violet  Rays.  Julius  Stoklasa,  Johann  Sebor, 
and  Wenzel  Zdobnick-^  {Biochem.  Zeitsch.,  1912,  41,  333—372). — The 
photochemical  action  by  means  of  which  carbohydrates  are  produced 
Irom  carbon  dioxide  may,  in  the  view  of  the  authors,  be  represented  by 
the  following  equations,  according  to  which  both  formic  acid  and 
aldehyde  are  formed  as  intermediate  products  : 

(1)  K2C03  +  C02  +  H.p  =  2KHC03. 

(2)  2KHC08  (in  light)  =  K2C03  +  H-C02H  +  0. 

(3)  H-C02H  (in  light)  =  H-CHO  +  0. 

(4)  wH-CHO  =  (H-CHO)n. 

Each  reaction  has  been  studied  separately  by  exposure  of  the  various 
substances  to  ultra-violet  light  in  an  apparatus  which  is  figured  in  the 
text.  The  formaldehyde  polymerises  in  the  presence  of  alkali  to  a 
sugar.  The  reactions,  which  involve  the  setting  free  of  oxygen,  have 
been  studied  in  the  presence  of  nascent  hydrogen  and  ferrous  sulphate, 
which  in  consequence  of  their  reducing  properties  facilitate  the 
reaction.  The  sugars  formed  are  hexoses,  of  which  the  phenylosazones 
melt  at  204 — 205°.     They  appear  to  consist  of  ketones  and  aldoses, 
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are  optically  inactive,  do  not  ferment  with  yeast,  and  are  not 
degraded  by  bacteria  which  assimilate  atmospheric  nitrogen. 

S.  B.  S. 

Inositol  Hexaphosphate.  Angelo  Co^t ardi  (Gazzetta,  1912,  42, 
i,  408—418.  Compare  Abstr.,  1911,  i,  157,  609).— Inositol  hexa- 
phosphate is  obtained  by  the  action  of  phosphoric  acid,  D  1*7,  on 
inosite  at  120 — 130°  in  the  absence  of  air.  This  compound  is  probably 
identical  with  that  obtained  from  seeds,  as  the  analysis  of  both  com- 
pounds, when  dried  at  1 20°  in  hydrogen  under  20  mm.  pressure,  is  the 
same.  The  anomalies  observed  in  titration  are  attributed  to  the 
formation  of  complex  salts.  C  H.  D. 

Phytin  and  Phosphoric  Acid  Esters  of  Inositol.  R.  J. 
Anderson  {J.  Biol.  Chem.,  1912,  11,  471— 488).— The  following  salts 
of  phytin  have  been  prepared  :  Tribarium  phytate, 

C,Hj,Og[Ba(P03H,),]3, 
is  obtained    pure  as  an  amorphous,  colourless  powder  by  repeatedly 
precipitating   barium  phytate  in  0*5%  hydrochloric  acid  with  a  like 
volume  of  alcohol. 

Pentabarium  phytate,  CgHj^OgYPgBa^,  is  obtained  when  a  solution  of 
tribarium  phytate  in  0*5%  hydrochloric  acid  is  neutralised  with  barium 
hydroxide  and  then  made  faintly  acid  with  acetic  acid ;  it  is  a  colour- 
less, amorphous  powder. 

Pentabarium  ammonium  phytate,  (uf.^-^^O^vjVQB?(^Q^lS.^^,  obtained  by 
digesting  the  tribarium  salt  with  dilute  ammonia,  forms  a  heavy, 
colourless,  amorphous  powder  neutral  to  litmus. 

Pentamagnesium  ammonium  phytate,  CgHj2^27-^6^^^5(-^-'^4)2'  ^^  formed 
on  adding  excess  of  magnesia  mixture  to  phytic  acid  ;  it  is  a  fine 
colourless,  amorphous  powder. 

Tetracupric  dicalcium  phytate,  CgHjgOg^PgCu^Cag,  is  obtained  when  a 
slightly  acid  solution  of  calcium  ammonium  phytate  is  precipitated 
with  excess  of  copper  acetate ;  it  constitutes  a  light  blue,  amorphous 
powder. 

Phytin  is  not  decomposed  on  keeping  or  on  heating  to  115°. 

Experiments  made  to  synthesise  phytic  acid  and  inositol  hexa- 
phosphoric  acid  ester  led  only  to  the  tetraphosphoric  acid  ester, 

C,H„(0H),0,[P0(0H),1,.  .    .  , 

This  is  conveniently  isolated  by  means  of  its  barium  salt ;  it  is  a  well 
characterised  compound  very  similar  in  appearance  and  reactions  to 
phytic  acid.  By  heating  with  acids,  inositol  and  phosphoric  acid  are 
regenerated.  It  givesj  a  colourless  precipitate  with  ordinary 
molybdate  solution  or  with  excess  of  silver  nitrate.  E.  F.  A. 

The  Higher  Carbohydrates  Derived  from  Dextrose.  L.  H. 
Philippe  {Ann.  Chim.  Phys.,  1912,  [viii],  26,  289— 418)— A  resume 
(compare  Abstr.,  1909,  i,  136;  1911,  i,  12,  112,  605).  Besides  the 
sugars,  the  alcohols,  lactones,  and  acids  of  the  series  have  been 
studied  in  detail  and  their  physical  properties  established.  Not  one 
of  the  sugars  derived  from  dextrose  is  fermented  by  yeast.  There  is 
no  regular  variation  in  the  physical  properties  with  an  increase  in  the 
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number  of  carbon  atoms,  each  carbohydrate  having  an  individuality  of 
its  own.  E.  F.  A. 

The  Reaction  between  Dextrose  and  Phenylmethylhydr- 
azine.  Carl  Neuberg  {Ber.y  1912,  45,  1853). — The  author's  state- 
ment that  dextrose  does  not  form  an  osazone  with  phenyl methyl- 
hydrazine  under  the  ordinary  conditions  of  performing  the  test 
(Abstr.,  1905,  i,  90,  etc.)  in  no  wise  disagrees  with  the  statement 
that  reaction  may  occur  under  protracted  digestion  of  the  reagents 
(Buchner  and  Meisenheimer,  this  vol.,  ii,  671).  D.  F.  T. 

The  Physico-cheniical  Basis  of  the  Seliwanoff  Laevulose 
Reaction.  Adolf  Jolles  (Biochem.  Zeitsch.,  1912,  41,  331 — 332). — 
Kbnigsfeld  (this  vol.,  i,  163)  has  recently  shown  that  dextrose  on 
treatment  with  hydrochloric  acid  yields  the  Seliwanoff  laevulose  reaction 
and  has  a.scribed  this  fact  to  the  change  of  dextrose  into  laevulose. 
The  author  does  not  think  this  explanation  is  sufficient,  for  no  change 
could  be  detected  in  the  rotation  after  such  treatment.  He  also  shows 
that  when  dextrose  is  treated  with  very  dilute  alkalis,  there  is  a 
formation  of  acid  products,  S.  B.  S. 

Sugar  Solutions  and  Lime.  Julius  Weisberg  {Zeitsch.  Ver.  deut. 
Zuckerind.,  1912,  808 — 811). — Ginnecken  has  pointed  out  that  when 
calcium  hydroxide  and  sucrose  solutions  are  mixed  at  80°  there  is  no 
precipitation  of  trisucrate,  but  that  when  the  mixture  is  made  at 
the  ordinary  temperature  there  is  a  loss  in  the  polarisation  due  to 
precipitation  of  trisucrate.  This  fact  is  well  known,  but  it  has  no 
practical  significance,  as  the  separated  juice  after  treatment  of  the 
crude  juice  with  lime  is  not  immediately  filtered,  being  first  saturated 
with  carbon  dioxide  gas.  Fi.  F.  A. 

Deflocculation  of  Starch.  Giovanni  Malfitano  and  [Mile.]  A. 
MoscHKOFF  {Bull.  Soc.  chim.,  1912,  [iv],  11,  606— 612).— The  authors 
consider  that  the  system  water-starch  is  never  a  solution,  but  always  a 
hydrogel  or  a  hydrosol.  By  a  method  of  estimation  by  filtration  they 
arrive  at  the  conclusion  that,  for  a  given  quantity  of  starch,  the  greater 
the  quantity  of  water  used,  the  higher  the  temperature  to  which  the 
system  is  raised  and  the  longer  the  time  of  heating  the  greater  is  the 
number  of  minute  particles  (that  is,  particles  which  persistently  pass 
through  a  fine  filter  paper)  formed  at  the  expense  of  the  larger  ones. 

W.  G. 

Conversion  of  Starch  into  Dextrin  by  XRays.  H.  A.  Colwell 
and  S.  Russ  {Froc.  Phys.  Soc,  London,  1912,  24,  217— 221  ;  Ze 
Radium,  1912,  9,  230 — 232). — When  starch  solutions  are  exposed  for 
several  hours  to  A'-rays  of  moderate  penetrating  power,  the  opacity  and 
viscosity  of  the  solutions  are  markedly  diminished,  and  there  is  a 
partial  conversion  into  soluble  starch  and  dextrin. 

Dextrin  under  similar  conditions  could  not  be  converted  into 
dextrose.  The  effect  is  attributed  to  a  direct  action  on  the  starch 
molecules,  either  by  the  ^-rays  or  by  the  secondary  rays  which  they 
produce.  E.  F.  A, 
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Gums  and  Mucilages.  Wolfgang  Schirmer  {Arch.  Pharm., 
1912,  260,  230 — 251). — The  guto  obtained  from  Anogeissus  latifolius 
dissolves  not  quite  completely  in  water,  and  is  very  sparingly  soluble 
in  glacial  acetic  acid  or  96%  alcohol.  It  is  completely  soluble  in 
a  60%  or  80%  solution  of  chloral  hydrate,  more  easily  in  the  former 
than  in  the  latter.  It  yields  mucic  acid  by  oxidation  with  nitric  acid, 
D  ri5,  and  26*25%  of  pentosan  and  764%  of  methyl  pentosan  by 
distillation  with  12%  hydrochloric  acid  at  lio — 150°.  By  hydrolysis 
with  dilute  sulphuric  acid  on  the  water-bath  for  ten  hours,  the 
gum  yields  ^arabinose  and  c?-galactose.  The  gum  from  Odina  Wodier 
yields  furfuraldehyde  by  distillation  with  12%  hydrochloric  acid,  mucic 
acid  by  oxidation  with  nitric  acid,  and  cZ-galactose  and  ^-arabinose  by 
hydrolysis  with  dilute  sulphuric  acid. 

Both  of  these  gums,  therefore,  consist  largely  of  arabo-galactans,  but 
in  the  former  the  araban,  in  the  latter  the  galactan,  predominates. 
The  mucilage  obtained  from  the  pith  of  Sassafras  variifoliuni  is  purified 
by  repeated  maceration  with  water,  decantation,  and  precipitation 
from  the  aqueous  solution  by  alcohol.  The  purified  material  is  a 
white,  light  substance  which  swells,  but  is  insoluble,  in  water;  also 
it  does  not  dissolve  in  other  solvents,  in  dilute  acids  or  alkalis,  or  even 
in  an  80%  solution  of  chloral  hydrate.  By  oxidation  with  nitric  acid, 
it  yields  saccharic  acid,  but  not  mucic  acid,  whilst  by  hydrolysis  with 
dilute  sulphuric  acid,  it  is  converted  into  /-arabinose  and  dextrose,  the 
former  in  the  larger  quantity. 

The  mucilage  obtained  from  the  roots  of  Althaea  officinalis  is  partly 
soluble  in  water,  insoluble  in  chloral  hydrate  or  ammoniacal  cuprous 
oxide  solution,  and  dissolves  almost  entirely  in  boiling  acids.  The 
mucilage  contains  pentosans  (identified  by  the  formation  of  furfur- 
aldehyde), yields  mucic  acid  and  a  very  little  saccharic  acid  by  oxidation 
with  nitric  acid,  and  is  converted  by  hydrolysis  with  dilute  sulphuric 
acid  mainly  into  dextrose,  galactose  and  a  small  quantity  of  a  pentose 
also  being  formed. 

The  mucilage  obtained  from  the  bark  of  Ulmus  fulva  is  insoluble  in 
most  solvents,  but  dissolves  partly  in  dilute  acids.  It  contains  about 
60%  of  pentosans,  methylpentosaus,  and  hexosans,  the  last  yielding 
galactose,  Isevulose,  and  dextrose  by  hydrolysis.  C.  S. 

Preparation  of  Large  Crystals  of  Betaine  Periodide. 
Vladimir  Stankk  {Zeitsch.  Zuckerind.  Bohm,  1912,  36,  577).— A 
betaine  salt  is  kept  in  a  loosely-closed  vessel  containing  10%  potassium 
iodide  in  10%  sulphuric  acid,  potassium  iodide  being  run  in  as  long  as 
the  precipitate  first  formed  dissolves  again.  In  the  course  of  a  week, 
oxidation  has  been  brought  about  by  the  atmosphere,  and  very  large 
crystals  of  the  betaine  periodide  separate  out.  E.  F.  A. 

Compounds  of  Alkali  and  Alkali-earth  Salts  with  Organic 
Bases.  Filippo  Calzolari  {Atti  E  Accad.  Lincei,  1912,  [v],  21, 
i,  563 — 569.  Compare  Barbieri  and  Calzolari,  Abstr.,  1911,  i,  184, 
266,  268). — The  following  compounds  of  salts,  mostly  hydrated,  with 
hexamethylenetetramine  have  been  prepared :  LiI,4H.,0,CQHi2N^ ; 
NaCNS.iH^CC.HjgN^  ;    NaC104,H20,CgHi2N,  ;    2NH,CNS,CgHi2N^; 
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2KCNS,CgH,jN, ;     CaCl2,10H2O,C„Hi2N4 ;     CaBr2,10H2O,2C,jHi2N4 ; 
CaI^10H2O,2C«Hi2N, ;  Ca(N03),,3H20,CeH,2N4 ; 

SrCl2,10H2O,2C«H,2N,; 
SrBr,.10H,O,2C«H,,N,;  Srl2,10H2O,2C6H,2N4;  Srl2,12H20,40„Hi2N4, 
and  Ba(CNS)2,6H2U,20flHi2N4.  All  of  these  salts  are  crystalline,  and 
do  not  deliquesce  in  air.  The  following  compounds  with  caffeine  have 
also  been  prepared:  Srl2,HoO,2C8Hio02N^ ;  NaC104,C8H^o02N4 ; 
2KCNS,C8Hio02N4.  "  0.  H.  D. 

Compound  Obtained  by  Treating  Carbamide  with  Form- 
aldehyde. Stefano  Di  Palma  {Boll.  Chim.  Farm.y  1912,  51, 
78 — 79). — The  interaction  of  carbamide  and  formaldehyde  in  aqueous 
solution  yields  the  compound^  C2Hg02N2  or  CO(NH2)2.CH20,  as  a 
white,  amorphous,  odourless,  and  tasteless  powder,  which  decomposes 
at  245°.  With  boiling  concentrated  sodium  hydroxide  solution,  it 
yields  ammonia,  and  concentrated  sulphuric  acid  in  the  hot  dit^solves  it 
with  formation  of  a  red  coloration  and  evolution  of  gas  ;  with  hot 
dilute  hydrogen  chloride,  it  yields  aldehyde  vapour.  When  suspended 
in  water  and  distilled  in  a  current  of  steam,  it  is  decomposed  into  its 
constituents.  T.  H.  P. 

Cyanamide.  I.  Cyanamide  and  Ethyl  Acetoacetate. 
Adolf  Sonn  {Ber.,  1912,  45,  1958—1960.  Compare  Brigl,  this  vol., 
i,  533). — Ethyl  )8-cyanoaminocrotonate  has  been  obtained  by  the 
interaction  of  sodium  cyanamide  and  ethyl  acetoacetate  ;  it  is  unstable, 
decomposing  to  a  pale  yellow  oil. 

With  mercuric  chloride,  a  compound,  (C7HjQ02N2)2,HgCl2,  is  obtained 
in  slender,  lustrous  needles,  m.  p.  101°. 

Disodium  cyanamide  and  ethyl  diethylacetoacetate  interact  to  form 
ethyl  isocarbopyrotritarate. 

Monosodium  cyanamide  and  ethyl    diethylacetoacetate   yield   ethyl 

CMe:C-CO,Et 


lcyano-2  :  5-dimethylpyrrole-3  : 4:-dicarhoxylate,  CN*N<^  *  f^r\^   > 

C  Me .  C  *  CO2  Et 

it  forms  crystals,  m.  p.  166°. 

Cyanamide  salts  readily  interact  with  compounds  containing  acid 

methylene  hydrogen.  E.  F.  A. 

Preparation  of  Ammonia  and  Formic  Acid  from  Calcium 
Cyanamide.  H.  Sulzer  (Zeitsch.  angew.  Chem.,  1912,  25, 
1268 — 1273). — Calcium  cyanamide  reacts  with  carbon  according  to 
the  equation  CaCNg  +  C  ^^  Ca(CN)2,  but  at  the  high  temperature 
required  for  fusion,  very  little  cyanide  is  formed.  The  melting  point 
may  be  lowered  by  addition  of  alkali  salts,  when  the  reaction 
becomes  CaCN2  +  C  +  2NaCl  =  CaCl2  +  2NaCN  or  CaCN2  +  C  + 
Na2C03  =  CaC03  +  2NaCN.  'J'he  best  results  are  obtained  by  mixing 
one  hundred  parts  of  calcium  cyanamide,  twenty  parts  of  wood 
charcoal,  and  seventy-five  to  ninety  parts  of  anhydrous  sodium 
carbonate,  and  heating  to  whiteness  in  a  closed  iron  crucible  for  fifteen 
to  twenty  minutes. 

The  hydrolysis  of  hydrogen  cyanide  to  ammonia  and  formic  acid 
may  be  utilised  technically  in  the  following  manner.  The  ground 
product  obtained  as  above  is  mixed  with  fifty  to  sixty  times  its 
quantity  of  water,  and  heated  to  170°  in  an  enamelled  iron  autoclave. 
The  temperature  is  then  raised  to   190°  for  ten  minutes,  after   which 
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the  product  is  distilled.     Ammonia  is  recovered  from  the  distillate,  and 
the  residue  contains  sodium  formate. 

Formic  acid  is  most  conveniently  detected  in  presence  of  hydro- 
chloric acid  by  its  reaction  with  a  mixture  of  potassium  dichromate 
solution  and  concentrated  sulphuric  acid,  when  reduction  occurs, 
yielding  a  green  solution.  C.  H.  D. 

The  Constitution  of  the  Pulminuric  Acids.  V.  Breaking 
Down  of  Furoxandicarboxylamide.  Celso  Ulpiani  {Gazzttta, 
1912,  42,  i,  375 — 390). — The  amide  obtained  by  the  action  of  ammonia 
on  the  product  of  nitration  of  ethyl  acetoacetate  (Ulpiani  and  Ber- 
nardini,  Abstr.,  1904,  i,  971;  1905,  i,  750:  Wahl,  Abstr.,  1908,  i, 
140)  is  boiled  with  an  excess  of  water,  and  is  converted  into  ^-fulminur- 
amide,  y-  and  ordinary  fulminuric  acids,  and  carbamide. 

)8-Fulminuramide,  CgH^OgN^,  crystallises  from  water  in  plates, 
m.  p.  175°,  and  is  not  decomposed  by  dilute  acids.  It  does  not  react 
with  ferric  chloride.  It  is  hydrolysed  by  barium  hydroxide,  yielding 
)8-fulminuric  acid,  C3H3O3N3,  which  is  also  stable,  and  has  m.  p.  196°. 
The  ethyl  ester  has  m.  p.  103 — 104°.  The  m^?'oso-derivative, 
C3H203N3,H20,  explodes  at  1 33°,  and  yields  the  ammonium  salt  of 
oximinocyanoacetic  acid  with  ammonia.     The  formula 

is  assigned  to  the  acid. 

y-Fulminuric  acid  crystallises  from  water,  m.  p.  247°,  and  does  not 
form  a  nitroso-compound.  The  silver  salt  has  been  analysed.  Barium 
hydroxide  removes  ammonia,  and  a  harium  salt,    C304]Sr2Ba,3H20,  is 

formed,    from    which    A-nilro  -  5  -  hydroxyisooxazole,    N«^         I  ^^^ 

m.  p.  125°,  is  obtained  by  means  of  acids.      This  acid  crystallises  with 

HgO,  and  yields  a  diammonium  salt,  CgHgO^N^. 

y-Fulminuric    acid    is    thus   regarded    as    i-nitro-b-aminoisooxazole^ 

CH'C'NO 
N<^    I      ^ ,  and  a  scheme  is  then  given  for  the  breaking  down  of 

the  original  amide.  C.  H.  D. 

The  Constitution  of  the  Fulminuric  Acids.  VI.  Liebig's 
Pulminuric  Acid.  Celso  Ulpiani  {Gazzetta,  1912,  42,  i,  390 — 408). 
— The  constitution  of  Liebig's  fulminuric  acid  is  discussed.  If 
ammonium  fulminurate  is  suspended  in  alcohol,  and  a  stream  of  dry 
hydrogen  chloride  passed  through  it,  nitromalonamide  and  the 
ammonium  salt  of  ethyl  nitromalonate  are  obtained  : 
N02H:C(CN)-C0-NH2  -^  N02H:C(C0-NH2)2  — >  N02H-C(0O2Et)2. 

[With  LuiGi  Bernardini.]— Determinations  of  the  electrical  con- 
ductivity of  fulminuric  acid  in  aqueous  solution  show  that  the  strength 
of  the  acid  approaches  that  of  nitric  acid,  whilst  the  replacement  of 
the  cyano-group  by  the  group  -C0*NH2,  in  nitromalonamide,  greatly 
diminishes  the  strength.  The  conductivity  of  the  ammonium  salts 
increases  in  the  order  of  the  substituting  groups  :  (C02Et)2,  (CO'NHj)o, 
(CN)(C02Et),  (CN)(C0-NH2). 
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Alcoholic  ammoDia  reacts  with  ethyl  nitrocyanoacetate  in  a  sealed 
tube  at  140°,  yielding  a  crystalline  compound,  CgHjQOgN^jJHgO,  which 
has  a  low  conductivity,  and  evolves  ammonia  when  warmed  with 
sodium  carbonate.     The  constitution  is  uncertain.  C.  H.  D. 

The  Binary  Systems  of  Potassium  and  Sodium  Cyanides 
with  the  Corresponding  Salts  of  Silver,  Copper,  and  Zinc, 
and  with  Potassium  and  Sodium  Chlorides.  Wiliielm  Trutjie 
{Zeitsch,  anorg.  Chem.,  1912,76,  129—160). — The  cyanides  are  fused 
in  an  atmosphere  of  nitrogen,  dried  and  freed  from  oxygen,  and  the 
thermocouple  is  protected  by  means  of  a  glass  capillary. 

Potassium  cyanide  has  m.  p.  622°,  and  sodium  cyanide,  m.  p. 
561-7^,  both  salts  being  previously  dried  in  nitrogen  at  150°.  The 
absorption  of  oxygen,  forming  cyanates,  lowers  the  m.  p.  The  two 
salts  form  a  continuous  series  of  solid  solutions,  the  freezing-point 
curve  passing  through  a  minimum  at  502°.  A  transformation  takes 
place  in  the  solid  crystals  at  260°,  reaching  a  maximum  at  about  the 
ratio  1  : 1.  As  a  similar  transformation  has  been  observed  in  the 
pairs  NaBOg-KBOg,  NaCl-KCl,  and  NaCl-LiCl,  it  is  probable  that  a 
compound  is  formed.  The  change  takes  place  on  cooling  with 
development  of  heat  and  contraction  of  volume. 

Potassium  cyanide  and  potassium  chloride  form  a  continuous  series 
of  solid  solutions,  and  the  crystals  become  turbid  in  course  of  time, 
although  a  thermal  effect  cannot  be  detected.  Sodium  cyanide  and 
sodium  chloride  form  an  exactly  similar  series. 

Potassium  and  silver  cyanides  form  a  stable  double  salt, 

AgCN,KCN, 
giving  rise  to  a  maximum  on  the  freezing-point  curve  at  370°.  As 
silver  cyanide  melts  with  decomposition  at  320 — 350°,  the  mixtures 
are  best  studied  by  preparing  the  double  salt  in  the  wet  way,  and 
then  melting  it  with  excess  of  the  one  or  the  other  salt.  Decomposi- 
tion is  thus  avoided.  The  curve  has  two  eutectic  points,  both  at 
about  290°  and  the  form  of  the  maximum  indicates  that  the  double 
salt  is  very  little  dissociated  on  fusion.  Solid  solutions  are  not  formed. 
Microscopical  examination  confirms  the  thermal  results. 

The  compound  AgCN,NaCN,  prepared  in  the  wet  way,  has 
m.  p.  471°,  with  some  decomposition.  Mixtures  richer  in  silver 
cyanide  decompose  readily,  and  the  freezing-point  curve  is  incomplete 
on  that  side.  There  is  a  eutectic  point  at  422°,  and  two  series  of  solid 
solutions  are  formed. 

Cuprous  cyanide  melts  without  much  decomposition  at  473°,  and 
forms  a  complex  system  with  potassium  cyanide.  Three  compounds 
are  formed  from  the  liquid  :  KCN,Cu2(CN)o,  which  gives  a  maximum 
at  327°;  2KCN,Cu2(CN)2,  giving  a  flat  maximum  at  327°,  and 
6KCN,Cu2(CN)2,  which  is  indicated  by  a  break  in  the  freezing-point 
curve  at  400°.  Solid  solutions  are  not  formed.  In  addition  to  these, 
two  compounds  are  produced  by  reactions  in  the  solid  state  : 

2KCN,3Cu2(CN)2 
at  230°,  and  3KCN,Cu2(CN)2  at  about  the  same  temperature. 

Cuprous  cyanide  and  sodium  cyanide  form  a  system  of  unusual 
type.     There  are  four  compounds,  of  which  two,  4NaCN,Cu2(CN)2  and 
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6N'aCN,Cu2(CN)2,  form  a  continuous  series  of  solid  solutions  with 
both  components.  The  third,  2NaCN,Cu2(GN)2,  has  m.  p.  398°,  and 
occurs  as  a  maximum  on  the  curve,  whilst  the  fourth, 

3NaCN,Cu2(CN)2, 
is  formed  in  the  solid  state  at  318°. 

Zinc  cyanide  is  infusible,  and  only  decomposes  slowly  at  1000°. 
The  compound  2KCN,Zn(CN)2  has  a  maximum  m.  p.  538°.  Solid 
solutions  are  not  formed,  but  the  system  has  not  been  completely 
investigated,  owing  to  extensive  decomposition.  This  is  still  more 
marked  in  mixtures  of  sodium  and  zinc  cyanides,  and  in  mixtures  of 
zinc  and  cuprous  cyanides. 

There  is  no  necessary  relation  between  the  compounds  which 
separate  from  molten  mixtures  and  those  which  crystallise  from 
aqueous  solution,  but  the  formulas  are  in  most  cases  the  same. 

C.  H.  D. 

Influence  of  Oxidising  Agents  on  the  Rate  of  Solution 
of  Gold  in  Potassium  Cyanide.  Jakov  I.  Michailenko  and 
M.  I.  Meshtscherjakoff  {J.  Russ.  Phys.  Chem.  Soc,  1912,  44, 
567 — 570). — The  dissolution  of  gold  by  potassium  cyanide  solution 
requires  the  presence  of  an  oxidising  agent,  and  is  retarded  or 
entirely  prevented  by  the  introduction  of  hydrogen  ions  into  the 
solution.  Hydroxyl  ions  do  not  favour  the  dissolution,  and  in  excess 
may  exert  a  retarding  influence.  In  a  neutral  medium  (that  is,  one 
to  which  neither  acid  nor  alkali  has  been  added)  the  rate  of  solution 
of  the  metal  is  not  appreciably  affected  by  the  following  oxidising 
agents:  quinone,  NagSnOg  +  SHgO,  KBrOg,  KIO3,  KCIO3,  Hg(CN)2, 
CuClg  +  2H2O ;  it  is,  however,  accelerated  by  KOIO4,  KMnO^,  KIO4, 
NH4SO4,  NagOg,  KSO4,  NaSO^,  Br,  KgFe^CN)^,  or  KCO3,  The 
relative  accelerations  produced  by  these  oxidising  agents  in  centi- 
normal  concentration  are  as  follows :  KCIO4,  1  ;  KIO4,  2  ;  KCO3,  2  ; 
NH4SO,,  3;  KSO4,  4;  NaSO^,  4;  Na202,  4,  and  K3Fe(CN)„  5.  The 
velocity  of  solution  of  the  gold  is  increased  by  increase  of  the 
concentration  of  the  oxidising  agent  to  a  certain  limit,  and  may  be 
diminished  by  further  addition.  The  combined  action  of  two  oxidising 
agent  present  together  is  less  than  that  of  the  more  effective  of  them. 
The  addition  to  potassium  cyanide  of  NaCl,  Hg(CN)2,  CuClg,  or 
C0CI2  has  either  no  influence  or  a  retardicg  one  on  the  rate  of 
solution  of  gold.  T.  H.  P. 

Mercuric  Oxy cyanide.  III.  Erwin  Eupp  and  S.  Goy  {Arch, 
Fharm.,  1912,  250,  280 — 290). — Mercuric  cyanide  sulphate, 

Hg(CN)2,HgSO„5H20, 
stout   needles,    is    obtained    by  evaporating   a   solution   of    mercuric 
oxycyanide  or  of  equal  molecular  quantities  of  mercuric  cyanide  and 
sulphate  in  dilute  sulphuric  acid.     It  is  decomposed    by  water   into 
mercuric  cyanide  and  basic  mercuric  sulphate. 

The  following  double  salts  have  been  prepared  by  dissolving  mercuric 
oxycyanide  in  the  requisite  acid — in  the  case  of  the  organic  acids,  in 
the  absence  of  water  :  cyanide  nitrate,  Hg(CN)2,Hg(N03)2,  colourless 
plates  ;  cz/a/iic?e  aceia^e,  Hg(CN)2,Hg(OAc)2,    slender  needles;  cyanide 
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fomujbUy  Hg(CN)2,Hg(HC02)2,  prisms;  cyanide  oxcdate, 

Hg(CN)„Hg(CO,)„ 
microcrjstalline  powder  ;  cymiide  succinate, 

Hg(CN)2,HgC,H404,2H20, 
long  prisms ;  cyanide  benzoale,   Hg(CN)2,Hg(pBz)2  HgO,   long   prisms, 
all  of  which  are  decomposed  by  water. 

Whilst  mercuric  cyanide  forms  clear  solutions  with  aqueous  ammonia 
and  ammoniacal  compounds,  mercuric  oxycyanide  yields  precipitates. 
The  oxycyanide  behaves  like  a  mixture  of  mercuric  cyanide  and 
mercuric  oxide,  so  that  in  the  reaction  with  ammoniacal  compounds 
the  solutions  contain  mercuric  cyanide,  whilst  the  precipitates  consist 
of  mercuriammonium  compounds. 

The  whole  behaviour  of  solid  mercuric  oxycyanide  is  expressed  by 
the  formula  Hg(CN)2,HgO.  Its  molecular  weight  in  solution  (and 
also  that  of  the  cyanide  acetate),  determined  by  the  cryoscopic  method, 
corresponds  with  the  formula  OH'Hg'CN  (or  OAcHg'CN),  but  this 
is  probably  due  to  dissociation  ;  evidence  for  the  existence  of  an  ion, 
•Hg'CN,  has  not  been  obtained.  C.  S. 

Transformation  of  Perricyanic  Acid  into  Ferrocyanic 
Acid  and  the  Hydrolysis  of  Ferric,  Zinc,  and  Aluminium 
Chlorides.  Cam.  Gillet  {Bull.  Soc.  chim.  Belg.,  1912,  26,  236—238). 
—The  reaction  2H4Fe(CN)«  +  Cl2  +  aq  :=.  2HaFe(CN)g  + 2HCl  +  aq  is 
shown  to  be  reversible.  Hydrochloric  or  hydrobromic  acids  convert 
ferricyanic  acid  into  ferrocyanic  acid  with  the  liberation  of  chlorine 
or  bromine.  When  the  acid  is  neutralised  by  a  strong  base  there  is 
complete  conversion  from  ferrocyanide  into  ferricyanide.  When  the 
chlorine  is  removed  as  it  is  formed,  complete  conversion  into  ferro- 
cyanic acid  is  effected.  This  may  be  done  with  reduced  silver  for 
the  chlorine,  or  phenol  or  chloroform  for  the  bromine.  Instead  of  the 
acids,  the  chlorides  or  bromides  of  iron,  zinc,  or  aluminium  may  be 
used  with  the  same  result;  this  indicates  that  these  chlorides  are 
hydrolysed  in  solution. 

The  chlorine  liberated  in  the  interaction  between  potassium  ferri- 
cyanide and  ferric  chloride  is  not  produced  by  the  dissociation  of  the 
latter  into  ferrous  chloride  and  chlorine,  but  it  is  due  to  the  oxidation 
of  the  hydrochloric  acid  of  the  ferric  oxide  contained  in  the  ferricyanic 
acid.  E.  F.  A. 

Copper  Salts  of  Hydroferrocyanic  and  Hydroferrioyanic 
Acids.  Erich  Muller,  Gustav  Wegelin,  and  E.  Kellerhoff  {J. 
]jr.  Chem.y  1912,  86,  [ii],  82— 111).— The  authors  have  investigated 
the  composition  of  the  precipitates  formed  by  the  interaction  of  cupric 
sulphate  and  cuprous  chloride  with  potassium  ferrocyanide,  potassium 
ferricyanide,  hydroferrocyanic  acid,  and  hydroferrioyanic  acid  in 
various  proportions  in  0*1  molar  aqueous  solution.  The  composition  of 
the  precipitates  was  deduced  by  determining  the  amounts  of  Cu",  Cu', 
Fe"(CN)g,  and  Fe'"(CN)g  remaining  in  the  solution. 

From  theoretical  considerations  it  is  shown  that  the  precipitate 
formed  by  mixing  solutions  containing  equivalent  amounts  of 
cupric  and    ferrocyanogen    ions    should    have    the    same    composition 
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as  that  obtained  from  solutions  containing  the  same  equivalent  amounts 
of  cuprous  and  f ei ricyanogen  ions,  and  this  conclusion  is  confirmed  by 
the  authors'  experimental  results. 

The  greenish-brown  precipitate  formed  from  cupric  sulphate  and 
potassium  ferricyanide  has  the  same  composition,  Cu3"[Fe'"(CN)g]2,  for 
all  values  of  the  ratio  CuS04/K3Fe'"(CN)g. 

With  cupric  sulphate  and  potassium  forrocyanide,  the  precipitate 
has  a  constant  composition  only  when  one  of  the  two  components  is  in 
great  excess  ;  for  values  of  the  ratio  CuS04/K4Fe"(CN)g(  =  w)  in  the 
neighbourhood  of  O'l,  a  brown  precipitate  which  changes  to  yellow 
and  has  the  composition  K2Cu"Fe"(CN)g  is  produced,  whilst  if  w'^2  6 
a  brown  precipitate  of  Cu2"Fe"(CN)0  is  obtained.  When  w?  =  l'5the 
precipitate  consists  of  K2Cu3"[Fe"(CN)gl2  For  values  of  «;  =  0-l— 1-5 
a  mixture  of  K2Cu"Fe"(CN)6  and  K2Cu3"[Fe"(CN)g]2  is  formed,  whilst 
for  values  =  1-5 — 2  5  the  precipitate  consists  of  a  mixture  of  the  latter 
compound  with  Cu2"Fe"(CN)g. 

When  u?<[l'5  the  solution  contains  a  small  amount  of  ferricyanide, 
probably  produced  as  follows  : 

2K2Cu"Fe"(CN)6  =  KCa'Cu"Fe"(CN)g  +  K3Fe'"(CN)6. 

Similar  results  were  obtained  with  solutions  of  sodium  ferrocyanide 
and  cupric  sulphate. 

In  the  case  of  cupric  sulphate  and  hydroferrocyanic  acid  the  brown 
precipitate  has  the  composition  Cu2"Fe"{CN)g  for  all  values  of  the 
ratio  CuS04/H4Fe"(CN)g(  =  x)  above  2  ;  when  x  is  approximately 
0*5  the  precipitate  consists  of  H2Cu3"[Fe"(CN)g]2,  whilst  for  values 
of  £c  =  0"5 — 2  a  mixture  of  the  latter  compound  with  Cu2"Fe"(CN)g  is 
produced. 

With  solutions  of  potassium  ferrocyanide  and  cuprous  chloride 
dissolved  in  aqueous  sodium  chloride,  the  white  precipitate  has  the 
composition  K20u2'Fe"(ON)g  when  the  ratio  CuCl/K4Fe"(CN)g{  =  2/)<2. 
For  values  of  y'^6'^  the  precipitate  consists  of  KCu3'Fe"(CN)g,  whilst 
for  intermediate  values  (2 — 3'5)  a  mixture  of  these  two  substances  is 
formed. 

Similar  results  were  obtained  with  solutions  of  hydroferrocyanic  acid 
and  cuprous  chloride  dissolved  in  hydrochloric  acid. 

The  precipitates  formed  by  mixing  solutions  of  cuprous  chloride  and 
potassium  ferricyanide  consist  of  ferrocyanides  and  not  ferricyanides. 
For  values  of  the  ratio  CuCl/K3Fe'"(CN)g(  =  ;2;)<[i,  a  mixture  of 
K2Cu3"[Fe"(CN)g]2  and  K2Cu"Fe"(GN)g  is  produced.  As  z  becomes  >1, 
the  latter  compound  is  gradually  replaced  by  K2Cu2'Fe"(CN)g  until 
;s=l'75,  when  the  precipitate  consists  only  of  K2Cu2'Fe"(CN)g  and 
K,Cu3"[Fe"(CN)J,. 

As  z  increases  from  1-75  to  2,  the  two  last-mentioned  compounds  are 
accompanied  by  KCuCu3"[Fe"(CN)g]2.  For  still  greater  values  of  z 
the  precipitate  consists  of  a  mixture  ot  KCu3'Fe"(CN)g,  K2Cu2'Fe"(CN)g, 
and  KCu'Cu3"[Fe"(CN)g]2.  Only  when  the  cuprous  chloride  is  in  great 
excess  {z^\Q)  has  the  precipitate  a  definite  composition,  namely, 
KCu3'Fe"(CN)g.  The  latter  compound  is  obtained  as  a  white 
precipitate  by  dropping  aqueous  potassium  ferrocyanide  into  the 
^uprous  chloride  solution.  F.  B. 

u  u  2 
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Stereochemistry  of  the  Aromatic  Series.  Rom  An  Casakes 
{Anal.  Fis,  Quim  ,  1912,  10,  160 — 152). — Polemical  against  liozano 
(compare  this  vol.,  i,  430).  G.  D.  L. 

The  Study  of  Hydro  aromatic  Substances.  Edwakd  Divers, 
AuTUUH  W.  CuossLKY,  WiLLiAM  H.  Peiikin,  Mautin  O.  Forster,  and 
Henry  R.  Le  Sueur  (lirit.  Assoc.  Report,  1911,  99— 101).— An 
account  of  the  synthesis  of  1  :  1  : 3-trimethylc^cZohexene  (Trans.,  1910, 
07,  2218)  and  1  : 1  : 2-trimeth}'lcyc;ohexan-3-one  (Trans.,  1911,99, 
1101).  C.  H.  D. 

Possible  Existence  of  Cyclic  Hydrocarbons  Containing 
Nuclear  Triple  Linkings.  Alexei  E.  Fawoksky  and  W.  Boshowsky 
(AnncUen,  1912,  390,  122 — 129). — The  authors  have  unsuccessfully 
attempted  to  prepare  a  cyclic  hydrocarbon  containing  a  nuclear  triple 
linking. 

By  bromination  in  cold  chloroform,  chloro-A^-cyc^ohexene  yields 
1-chiorol  :  2-dibro7nocyc\ohexane,  CQH9ClBr2,  m.  p.  43 — 44°,  which  is 
converted  by  alcoholic  potassium  hydroxide  into  chloro-A^-cyc^hexene 
and  1  :  '2-dibromo-^^-cyc\ohexen%  CgHgBrg,  m.  p.  39—40°,  b.  p.  90—92°/ 
6  mm.  The  latter,  the  constitution  of  which  is  proved  by  its  oxidation 
to  adipic  acid,  is  unattacked  by  zinc  dust,  copper,  silver,  calcium, 
or  amalgamated  zinc  and  aluminium,  but  in  ethereal  solution  is  con- 
verted by  sodium  into  a  mixture  of  dodecahydrotriphenylene  (Mannich, 
Abstr.,  1907,  i,  205)  and  a  viscous  substance  which  is  not  attacked  by 
potassium  permanganate.  So  far  as  the  six-membered  ring  is  con- 
cerned, therefore,  the  existence  of  a  hydrocarbon  containing  a  nuclear 
triple  linking  has  been  disproved.  C.  S. 

The  Study  of  Isomorphous  Sulphonic  Derivatives  of 
Benzene.  Henry  A.  Miers,  Henry  E.  Armstrong,  William  J.  Pope, 
and  William  P.  Wynne  {Brit.  Assoc.  Report,  1911,  82 — 83.  Compare 
Colgate  and  Rodd,  Trans.,  lUO,  97,  1585).  C.  H.  D. 

Conversion  of  Carbazole  into  Dimethyl-di-c2/cZopentyl,  a 
Hydrocarbon  Present  in  Petroleum.  Julius  Schmidt  and 
August  Sigwart  (ifer.,  1912,  45,  1779 — 1787). — When  carbazole  is 
heated  at  130°  with  hydrogen  iodide  aud  phosphorus,  hexahydro- 
carbazole  is  obtained  in  almost  theoretical  proportion.  At  200 — 240°, 
the  main  product  is  a  hydrocarbon,  Cj2H22  (compare  Graebe  and  Glaser, 
Abstr.,  1872,  302).  On  oxidation  with  nitric  acid,  butyric  acid  is 
obtained,  and  the  compound  is  regarded  as  3  :  d'dimethyldicyclopentijl. 
It  has  b.  p.  213— 214°/738mu).,  D-"  0-8784,  n^  1-4730,  figures  which 
are  in  close  agreement  with  those  given  by  a  hydrocarbon,  C^2ll22» 
obtained  from  Louisiana  petroleum  by  Coates  (Abstr.,  1906,  i,  329). 

Hexahydrocarbazole  forms  colourless,  silky,  lustrous  needles, 
m.  p.  99°. 

^-MethylJiexahydrocarhazole    methiodide,    obtained    on    heating    thei 
carbazole    with    methyl    iodide   and    methyl    alcohol,  crystallises   ini 
octahedral  or  cubic  crystals,  m.  p.  194 — 195°  (decomp.).    On  heating  it, 
\)-niethylhexahydrocarbazol6  is  obtained  as  a  mobile,  colourless  liquid, 
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b.  p.  294—2957748  mm,  D\«  1-035,  n'i  1-6248.  The  picrate  forms  pale 
yellow  platelets,  m.  p.  143 — 144°  (decomp.)  ;  the  picrolonate  separates  in 
pale  yellow,  silky  needles,  ra.  p.  174 — 175°. 

Dimethyldicyciopentyl  is  a  transparent,  mobile  liquid,  with  a  marked 
odour  of  petroleum.  E.  F.  A. 

Colloidal  Palladium.  Partial  and  Total  Hydrogenation  of 
Phenylacetylene,  Tolane,  and  Diphenyldiacetylene.  Chr. 
Kelber  and  Anton  Schwarz  {Ber.,  1912,  45,  1946— 1952).— Colloidal 
palladium,  which  is  active  in  glacial  acetic  acid  and  is  not  destroyed 
by  dilute  mineral  acids,  is  prepared  as  follows.  Gluten  is  heated 
with  acetic  acid,  and  to  the  solution  is  added  palladous  chloride 
dissolved  in  a  little  water.  The  clear,  dark  brown  solution  is  faintly 
basified  with  ammonia,  and  then  slowly  treated  with  hydrazine  hydrate. 
After  the  completion  of  the  reaction,  the  deep,  brownish-black  liquid 
is  dialysed  until  free  from  chlorine,  and  is  then  carefully  evaporated, 
finally  to  dryness  in  a  vacuum.  The  product  forms  black,  glistening 
lamel]86,  and  is  easily  soluble  in  water  or  glacial  acetic  acid  ;  the  solu- 
tions are  not  rendered  flocculent  by  dilute  mineral  acids.  The  substance 
contains  about  17*2%  of  palladium. 

By  passing  the  calculated  amounts  of  hydrogen  through  their 
solutions  in  glacial  acetic  acid  containing  0"1  gram  of  the  colloidal 
palladium,  phenylacetylene  has  been  reduced  to  styrene  or  ethyl- 
benzene,  tolane  to  stilbene  and  zsostilbene  or  dibenzyl,  and  diphenyl- 
diacetylene to  cis-cis-  and  cis-^raTis-aS-diphenyl-A'^v-butadiene  or  aS-di- 
phenylbutane.  C.  S. 

Direct  Hydrogenation  of  Diphenyle thanes.  Preparation  of 
Dicyc^ohexylethanes  Paul  Sabatier  and  Marcel  Murat  {Compt. 
rend.,  1912,  154,  1771 — 1773). — Diphenyl  and  diphenylmethane  have 
both  been  reduced  by  direct  hydrogenation  to  the  corresponding  di- 
cyclohexyl  and  dic?/c^ohexylmethane  (compare  this  vol.,  i,  547,  and 
Eykman,  Abstr.,  1904,  i,  26).  The  authors  have  extended  the  reaction 
to  the  next  higher  homologues. 

a^-Diphenylethane  when  passed  with  excess  of  hydrogen  over 
reduced  nickel  at  160 — 170°  is  transformed  completely  into  a^-di- 
cjcAohexylethane,  GgHj^'CHg'GHg'CgHjj,  a  colourless  liquid,  b.  p. 
270—271°  (corr.);  Bl'  0-8838;  wjf  1-480.  It  is  not  attacked  by  a 
mixture  of  nitric  and  sulphuric  acids. 

aa-Diphenylethane  is  much  more  difficult  to  reduce.  When  its 
vapour  is  passed  with  excess  of  hydrogen  over  reduced  nickel  at 
170°,  the  product  formed  is  a-phenyl-a-cyclohexylethane, 

CHMePh-GeHii, 
a  colourless  liquid  with   an   odour  of  citron,  b.  p.   264 — 266°  (corr.), 
D'J  0-9773,  7<}J  1-549.     It  is  violently  attacked  in  the  cold  by  the  nitro- 
sulphuric  mixture.     This  substance  when  submitted  to  three  successive 
hydrogonations  at  170°  is  finally  reduced  to  aa-dicydohexyleihanef 

GHMe(C,H,,)„ 
a  colourless  liquid,  b.  p.  256—257°  (corr.) ;  Df  0-9271  ;   n^  1-511.     It 
is  not  acted    on    by  a    mixture    of  nitric    and    sulphuric   acids. 

W.  G. 
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Reaction  Differences  of  Stereoisomeric  Ethylene  Halides.  I. 
Paul  Pfeiffer  {Ber.y  1912,  45,  1810— 1819).— It  is  found  that 
certain  stereoisomeric  ethylene  halides  show  greater  differences 
in  chemical  behaviour  than  would  be  expected  from  the  ordinary 
structural  conception  of  the  asymmetric  carbon  atom. 

2  : 4-Dinitrostilbene  gives  two  isomeric  additive  compounds  with 
chlorine;  the  achloride  (yellow  lea6ets,  m.  p.  167°)  is  obtained  by 
the  action  of  chlorii-e  on  the  chloroform  solution,  whilst  the  ^-chloride  is 
the  main  product  when  the  reaction  is  carried  out  in  carbon  disulphide. 
When  heated  on  the  water-bath  with  pyridine,  both  these  chlorides 
yield  achloro-2  •A-dinitro8tUhen%  O^H3(N02)2*CCKCHPh,  prismatic 
needles,  m.  p.  104°;  when  exposed  to  light  the  crystals  are  reddened, 
whilst  the  solution  in  pyridine  gives  a  nitrophenylisatogen  (see  next 
abstract). 

The  2 : 4-dinitrostilbene  bromides  are  obtained  by  the  action  of 
bromine  on  the  parent  substance  in  glacial  acetic  acid,  and  can  be 
separated  by  means  of  alcohol.  The  a-if-omeride  forms  colourless 
needles  from  acetic  acid,  m.  p.  185°  (compare  Thiele  and  Escales, 
Abfetr.,  1901,  i,  689) ;  the  fi-isomeride  forms  pale  yellow  leaflets,  m.  p. 
145 — 146°.  Whereas  the  ^-bromide  on  warming  in  pyridine  solution 
yields  abj'oncO-2  :  i-dinitrostilhene^  yellow  tablets,  m.  p.  98 — 99°, 
reddened  by  light  and  converted  by  an  aqueous  alcoholic  solution  of 
sodium  hydroxide  into  dinitrotolane,  the  a-isomeride  under  similar 
treatment  with  pyridine  gives  2  : 4-dinitrostilbene  (ra.  p.  140°). 

Stilbene  when  treated  in  ethereal  solution  with  chlorine  gives  a  mix- 
ture of  the  a-  and  j3-isomeric  chlorides.  The  a-chloride  (needles,  m.  p. 
191 — 193°)  is  surprisingly  stable,  and  resists  the  action  of  pyridine, 
even  at  200°  in  a  sealed  tube,  whereas  the  yS-compound  (m.  p.  93 — 94°), 
although  more  stable  than  the  corresponding  dinitrostilbene  derivative, 
gives  monochlorostilbene  (prismatic  needles,  m.  p.  52 — 54°). 

The  stilbene  dibromides  (compare  Wislicenus  and  Seeler,  Abstr., 
1896,  i,  98)  was  prepared  by  the  action  of  bromine  on  a  cold  carbon 
disulphide  solution  of  stilbene.  The  a-isomeride  (m.  p.  236°)  on 
treatment  with  pyridine  gives  stilbene,  whilst  the  )8-compound  (m.  p. 
111°)  gives  as  chief  product  monobromostilbene.  D.  F.  T. 

Rearrangements  in  Light.  Paul  Pfeiffer  (5er.,  1912,  45, 
1819 — 1830). — A  pyridine  solution  of  a-chloro-2  :  4-dinitrostilbene, 
CgHg(N02)2'CClICHPh  (compare  preceding  abstract),  on  exposure  to 
sunlight  soon  becomes  coloured,  due  to  the  formation  of  an  easily 
isolable  red  substance. 

[With  A.  FoRNET,  E.  Kramer,  Fe.  Matzke,  and  L.  Spiro.] — In 
order  to  discover  which  of  the  nitro-groups  is  affected,  a-chloro-^-nitro- 
2-cyanoslilbene  (yellow,  silky  needles,  m.  p.  134°)  and  a  chloro-2-nitro- 
A-cyanostiibene  (yellow  leaflets,  m.  p.  162 — 163°)  were  prepared  by  the 
action  of  pyridine  at  150 — 170°  on  the  two  corresponding  nitrocyano- 
stilbene  chlorides,  N02-C6H3(CN)-CHCl-CPhCl  (the  4 : 2-comp'jund, 
colourless  needles,  m.  p.  118 — 119°;  the  2  : 4-compound,  colourle.-s 
leaflets,  m.  p.  196 — 197°),  which  are  easily  obtained  by  the  action  of 
chlorine  on  chloroform  solutions  of  the  two  nitrocyanostilbenes 
(Ullmann  and  Gschwind,  Abstr.,  1908,  i,  623).     The  chloro-2-nitro- 
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4-cyanostilbene,  unlike  the  isomeride,  in  pyridine  solution  is  readily 
affected  by  light  with  the  formation  of  an  oran»e-red  substance. 

2  : 1'-Dinitro8tilhene  chloride,  NO./C^.H4-CHCl-CHCl-CgH4-N02,  was 
obtained  by  the  action  of  chlorine  on  a  chloroform  solution  of 
oo'-dinitrostilbene  (Bischoff,  Abstr.,  1888,1094);  it  forms  yellow  needles, 
m.  p.  152 — 153°,  and  when  heated  with  pyridine  at  160 — 170°,  gives 
a-chloro2  :  2'-dinitrostilbene,  yellow  needles  or  leaflets,  m.  p.  124°.  The 
pyridine  solution  of  this  last  substance  is  turned  orange-red  by  light. 
Treatment  with  alcoholic  potash,  on  the  other  hand,  removes  the 
elements  of  hydrogen  chloride  with  the  formation  of  oo'-dinitrotolane 
(yellow  needles,  m.  p.  192 — 193°  to  a  deep  red  liquid  ;  compare  Kliegl 
and  Haas,  Abstr.,  1911,  i,  433).  The  action  of  bromine  in  sunlight  on 
an  ethereal  solution  of  dinitrotolane  produces  a  yellow,  crystalline 
dibromide,  m.  p.  217°,  which,  when  crystallised  from  cold  benzene,  gives 
tablets  of  an  unstable  additive  compound  with  benzene.  Dinitro- 
tolane, unlike  dinitrostilbene,  is  readily  affected  when  its  pyridine 
solution  is  exposed  to  light. 

From  the  above  experimental  results,  it  is  probable  that  the  nitro- 
group  in  the  ortho-position  and  also  the  carbon-carbon  bond  are  both 
implicated  in  the  change  produced  by  light  on  a-chloro-2  : 4-dinitro- 
stilbene,  and  the  conclusion  is  drawn  that  the  reaction  occurs  in  the 

steps :  N0,-0,H3<^'^'-CHP''      -^       ^0,-G,-a,<^-^^^  -- 


N02-C,H3<?f^>CPh, 


'2 


N0= 

the  final  product  belonging  to  the  isatogen  class  (Baeyer,  Abstr.,  1882, 
620,    etc.),  being  probably  6-nitro-2-phenylisatogen 

/\ p^     (formula  annexed  ;  compare  Angeli  and  Angelico, 

^r\\         I        Ipph   ^t>str.,  1907,  i,  153);  it  separates  from  the  pyridine 

2\/\^  solution  in  red  leaflets,  m.  p.  206°.    Sulphur  dioxide 

N  acting  on  the  acetic  acid  solution  gives  a  brownish- 

Jj*  black  substance  (leaflets),  and  also  yellow  leaflets  of 

a  substance,    m.    p.    257 — 258°,    probably    Q-nitro- 

2-phfinylindoxyl. 

a-Chloro-2-nitro-4-cyanostilbene    can    be    hydrolysed    by   hydrogen 

chloride   in    alcoholic    solution    to  ethyl   a-chhro-2-nitrostilbene-^-carb- 

oxijlate,  CO.jEt-CgH3(N02)-CCi:CHPh,  yellow  lenflets,  m.  p.  98°;  this 

can    be    hydrolysed    by    sulphuric    acid    in    50% 

//\ p^     acetic   acid    solution  to    the    free   acid,    a-chloro- 

p^  ^,  I        I        Ippu   2-nitrostilbene-4-carboxylic  acid, 
i^UgCts^^^^urn  C02H-CgH3(N02)-CCi:CHPh, 

N  bright  yellow  needles,  m.  p.   186°;    sodium  salt, 

Q  yellow  needles.     The  ester  when  exposed  in  pyri- 

dine solution   to    sunlight    gives    ethyl-2-phenyl- 
isatogen-Q-carboxylate  (formula  annexed),  orange  needles,  m.  p.   138°. 

D.  F.  T. 

The  Transformation  of  Aromatic  Nitroamines  and  Allied 
Substances,  and  its  Relation  to  Substitution  in  Benzene 
Derivatives.  F.  Stanley  Kipping,  Kknnedy  J.  P.  Orton,  Siegfried 
KuHEMANN,   Arthur  Lapworth,  and   John   T.   Hewitt  (Brit.   Assoc. 
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Report^  1911,  94 — 98). — A  series  of  quantitative  studies  of  chlorination 
of  anilides,  and  of  the  formation  of  nitroamines  (Trans.,  1911,09, 
1185,  1369,  1377).  0.  H.  D. 

Action  of  Aniline  on  Uranyl  Salts.  II.  Giuseppe  Inghilleri 
{Atii  R.  Accad.  Fisiocritici,  Siena,  1911). — Uranylaniline  salts  exhibit 
characteristics  similar  to  those  of  the  corresponding  quinoline  com- 
pounds (see  this  vol.,  i,  650).     The  following  were  prepared  : 

The  action  of  aniline  on  uranyl  nitrate  yields  uranylaniline  or 
pliAnyhiranylamine,  NPhiUOg -I- 6H2O,  which  crystallises  also  with 
2  HgO,  and  when  heated  with  concentrated  acetic  acid  gives  a  bright 
red  eolation  and  a  precipitate  of  1  the  black  oxide,  CJgOg.  The  sulphate, 
(NHPh)2U02S04  +  3H20  ;  acetate,  (NHPh)2U02(C2H302)2,  and  oxalate, 
(NHPh^gUOgCgO^  4-  2H2O,  were  prepared.  T.  H.  P. 

2  : 3-Dihydroxybenzylmethylamine      and      2  :  3-Dihydroxy- 

benzyldimethylamine.  Rene  Douetteau  (Bull.  Soc.  chim., 
1912,  [iv],  11,  (13),  652—656.  Compare  Tiffeneau,  Abstr.,  1911, 
i,  972). — The  starting  point  for  the  preparation  of  these  substances 
was  2-hydroxy-3-methoxybenzaldehyde  ("orthovanillin "),  which  can 
be  methylated  (compare  Douetteau,  Abstr.,  1911,  i,  973)  to  2:3- 
dimethoxybenzaldehyde ;  by  the  action  of  alcoholic  potassium 
hydroxide,  this  is  converted  into  2  :  Z-dhnethoxyhenzyl  alcohol, 

C6H,(OMe)2-CH2-OH, 
(m.  p.  48°,  b.  p.  257—2587761  mm.),  and  2  : 3-dimethoxybenzoic  acid 
(m.  p.  116°;  methyl  ester,  m.  p.  46  6°).  The  alcohol  give^  a>.  phenyl- 
uretJmne,  m.  p.  94°,  and  an  acetate,  b.  p.  158 — 160°/16  mm.,  278—279°/ 
754  mm.,  D^  M621.  The  chloride  of  the  alcohol  could  not  be  obtained 
in  a  higher  degree  of  purity  than  70%  (b.  p.  133— 137°/13  mm.,  D^ 
1"1958),  but  when  heated  with  a  benzene  solution  of  methylamine  in 
a  sealed  tube,  it  gave  2  :  o-diniethoxyhenzylmethyl amine, 

C6H3(OMe)2-CH2-NHMe, 
b.  p.  149°/19  mm.,  D^  1-0699;  picrate,  m.  p.   170°;  methiodide,  m.  p. 
181°.     Attempts  to  prepare  the  hydrochloride  of  2  :  3-dihydroxybenzyl- 
amine  by  demethylation  yielded  only  a  syrupy  product. 

2 : 3-Dimethoxybenzyldimethylamine,  C6H3(OMe)2*CH2*NMe2,  was 
obtained  by  the  action  of  dimethylamine  on  2  : 3-dimethoxybenzyl 
chloride ;  it  has  b.  p.  128— 129°/14  mm.,  W  1*0461  ;  methiodide,  m.  p. 
179°.  When  heated  with  an  equimolecular  quantity  of  acetic 
anhydride,  it  undergoes  scission  into  acetodimethylamide  and  2  :  3- 
dimethoxybenzyl  acetate  (compare  Tiffeceau,  Abstr.,  1911,  i,  779). 
When  heated  with  hydriodic  acid  at  130 — 140°  it  gives  2  :  3-dihydroxy- 
henzyldimethylamine,  C^H3(OH)2'CH2NMe2  ;  hydrochloride,  m.  p.  165°. 

The  effect  of  the  Grignard  reagent  on  the  two  substituted  benzalde- 
hydes  used  in  the  course  of  the  preceding  work  was  investigated. 

2-Hydroxy-3-methoxybenzaldehyde  reacts  with  magnesium  ethyl 
bromide  with  the  formation  of  2-hydroxy-3-methoxyphenyl-Ai-propylene, 
OH-C6H3(OMe)-CH:CHMe,  m.  p.  74— 75°,  b.  p.  147— 148°/16  mm. 
(compare  Pauly,  Abstr.,  1911,  i,  785).  Magnesium  ethyl  iodide  gives 
a  mixture  of  this  sub.stance  with  a-2-hydroxy-3-methoxyp/ienyl-n-2)ropyl 
alcohol,  OH-CgH8(OMe)-CHEfOH,  b.  p.  165— 170°/16  mm. 
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2  :  3-Dimethoxybenzaldehyde  on  treatment  with  magnesium  ethyl 
bromide  produces  a-2  :  ^-dimethoxyphenyl-r\- propyl  alcohol^ 

C,H3(OMe)2-CHEt-OH, 
a  viscous  liquid,  b.  p.  156 — 157714:  mm.,  D^  1'1212,  which^)n  distilla- 
tion under   ordinary   pressure   loses   the  elements  of   water  with   the 
formation  of  2  :  3-dimefJioxyphenyl-A^-propylene^ 
C6H3(OMe)2-CH:CHMe, 
b.  p.  248—250°,  DO  1-0612.  D.  F.  T. 

Some  Ethers  of  Cinnamyl  Alcohol.  Henri  Beaufour  {Bull. 
Soc.  chim.,  1912,  [iv],  11,  648 — 652). — A  preliminary  account  of  an 
investigation  of  the  behaviour  of  various  ethylenic  substances  towards 
treatment  with  iodine  and  yellow  mercuric  oxide. 

Cinnamyl  alcohol  is  converted  into  its  sodium  derivative  by  the 
action  of  sodamide,  and  then  on  careful  treatment  with  methyl 
iodide,  cinnamyl  methyl  ether,  CHPhlCH'CHg'OMe,  is  obtained,  b.  p. 
227°,  117°/16  mm,  D^  1-0037  (compare  Pschorr  and  Dickhauser, 
Abstr.,  1911,  i,  908).  It  gives  a  dibromide,  m.  p.  50'5°,  and  on  treat- 
ment in  ethereal  solution  with  iodine  and  yellow  mercuric  oxide  ib 
gives  the  iodohydrin,  OH'CHPh'OHI'CHg'OMe,  which  can  be  con- 
verted into  the  corresponding  oxide,  and  also  be  caused  to  undergo 
rearrangement  into  a  branched  aldehyde  (compare  Bougault,  Abstr., 
1902,  i,  452).  The  action  of  iodine  and  mercuric  oxide  on  the  methyl 
and  ethyl  alcoholic  solutions,  however,  yields  the  methyl-iodohydrin 
(b.  p.  160— I6I715  mm.)  and  ethyl-iodohydrin  (b.  p.  164—165715  mm.) 
respectively. 

Cinnamyl  ethyl  ethe7\  CHPhICH*CH2'0Et,  is  obtained  similarly  to 
the  methyl  ether  above ;  it  is  a  colourless  liquid,  b.  p.  238 — 2397 
752  mm.,  127— 129°/17  mm.  D^  0-9938  ;  dibroimde,  m.  p.  72°. 

D.  F.  T. 

Unsaturated  Compounds.  II.  Elimination  of  Hydrogen 
Chloride  from  Unsymmetrical  Carbinyl  Chlorides.  Alex. 
Orechoff  and  S.  Meerson  (Ber.,  1912,  45,  1926 — 1930.  Compare 
this  vol.,  i,  436). — Benzyl- p-phenylethylmethylcarhinol, 

CH2Ph-CH2-CMe(CH2Ph)-OH, 
m.  p.  50 — 51°,  obtained  in  the  usual  manner  from  magnesium  benzyl 
chloride     and    benzylacetone,    is    converted    in    ethereal    solution    by 
hydrogen  chloride  or   hydrochloric   acid,    D    1*19,  into   the   chloride, 
Ci^HjgCl,  m.  p.  61 — 62°.     Dihenzyl  fi-o-anisylethylcarhinol, 

OMe-C6H4-CH2-CH2-C(CH2Ph)2-OH, 
m.  p.  72 — 73°,  obtained  in  a  similar  manner  from  ethyl  o-methoxy- 
dihydrocinnamate,  forms  a  chloride,  C24H25OCI,  m.  p.  90 — 91°.  When 
boiled  with  pyridine,  these  two  chlorides  are  converted  into 
a^diphenyl- ^-methyl- ^''-hutylene,  CH2Ph-CH5-CMe:CHPh,  b.  p. 
205 — 206°/40  mm.,  and  a-phenyl-p-henzyl-^o-anisyl-^°-hutylene, 

OMe-C«H^-CH2-CH2-C'(CH2Ph):CHPh, 
m.  p.  56 — 57°,  b.  p.  266 — 267°/ 19  mm.,  respectively,  the  constitutions 
of   the   two    hydrocarbons    being    proved     by   oxidation    with    ozone, 
whereby  the  former  yields  benzaldehyde  and  benzylacetone,  whilst  the 
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latter  is  converted  into  benzaldehyde  and  a  ketone  which  probably  has 
the  formula  OMe-CflH^-CH./CH^-CO-CHaPh. 

It  is  thus  shown  that,  as  in  the  case  previously  examined  {loc.  ct7.), 
the  nearest  phenyl  group  has  the  strongest  displacing  influence  on  the 
hydrogen  of  the  methylene  group  of  the  chloride.  C.  S. 

MechaniBm  of  the  Qrignard  Reaction.  Alexander  I.  Gorsky 
(/.  Ru88.  Fhj8.  Chem.  Soc,  1912,  44,  581— 585).— The  author 
discusses  the  work  of  von  Baeyer  and  Villiger  (Abstr.,  1902,  i,  355), 
Grignnrd  (Abstr.,  1903,  i,  552),  Schmidlin  (Abstr.,  1906,  i,  392;  1907, 
i,  26),  Tschitschibabin  (Abstr.,  1907,  i,  1022),  and  Stadnikoff  (Abstr., 
1911,  i,  435). 

The  reaction  between  triphenylmethyl  ethyl  ether,  propyl  iodide,  and 
magnesium  takes  place  most  probably  according  to  the  equations  : 
CPh3-0Et  4-  MgPrI  =  CPhgl  +  Pr-Mg-OEt  and  CPhgl  +  MgPrI  = 
Mglg  +  CEJPhg  +  CgHg.  It  is  found  that,  under  the  conditions 
employed  by  Stadnikoff  {loc.  cit.),  the  reaction  proceeds  only  in 
presence  of  alkyl  iodide  (perhaps  also  of  bromide),  whilst  ?soamyl 
chloride  or  iodobenzene  does  not  react  with  magnesium  and  triphenyl- 
methyl ethyl  ether.  This  observation  is  explained  by  the  fact  that 
alkyl  chlorides  dissociate  into  alkylene  and  hydrogen  chloride  only 
with  diflBculty,  and  aromatic  halogen  derivatives  exhibit  no  dissociation 
in  th's  direction. 

If,  however,  equimolecular  proportions  of  «soamyI  chloride  and 
iodobenzene  are  taken  together,  the  reaction  proceeds  energetically 
with  formation  of  chlorobenzene  and  isoamyl  iodide,  the  latter  then 
dissociating  into  amylene  and  hydrogen  iodide,  and  so  giving  the 
conditions  for  the  reaction.  The  final  products  are  the  same  as.  when 
propyl  iodide  is  used,  namely,  triphenylmethane  and  the  excess  of 
triphenylmethyl  ethyl  ether  does  not  take  part  in  the  reaction.  The 
formation  of  amylene  supports  the  scheme  of  the  reaction  given 
above. 

With  diphenylmethyl  propyl  ether  and  butyl  iodide,  the  formation 
of  tetraphenylethane  probably  results  from  the  reactions  :  CHPhg'OPr  + 
C^H9-MgI  =  CHPh2l  +  C4H,-Mg-OPr  and  2CHPh2l  + 2C,H9-MgI  = 
CHPhg-CHPhg  +  Mgig  +  2C4HS.  T.  H.  P. 

Ambrein.  Joseph  Riban  (Compt.  rend.,  1912, 164,  1729—1732*).— 
Pelletier  and  Caventou  in  1820  extracted  from  ambergris  by  means  of 
alcohol  a  sub.stance  which  they  called  ambrein.  Having  obtained  a 
few  grams  of  this  substance  accumulated  in  the  course  of  years  in  a 
perfumery,  the  author  has  made  a  number  of  experiments  in  an  attempt 
to  elucidate  its  constitution. 

Ambrein,  CggH^oO,  purified  by  repeated  crystallisations  from  alcohol 
is  a  white  solid,  separating  in  slender  needles,  m.  p.  82°,  which  exhibit 
the  phenomenon  of  superfusion  for  a  long  time  even  if  sown  with 
crystals.  When  warm  and  dry,  it  becomes  highly  electrified  on  slight 
rubbing.  It  has  no  optical  activity,  and  is  a  neutral  substance,  insoluble 
in  water,  but  soluble  in  most  organic  solvents,  from  which  it  does  not 
crystallise  out  at  all  readily.  When  acted  on  by  bromine  in  carbon 
t^pr^p)?! pride  solution,  it  gives  an  oc<o6romo-derivative,  C23H320Brg,  a 
*  and  Bull  Soc.  chim.,  1912,  [It],  11,  754—757. 
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white,  vitreous  solid.  Chlorine  under  similar  conditions  decomposes  it. 
On  warming  ambrein  with  phosphorus  pentachloride,  a  white,  amorphous 
mass  of  pentachloromnhreirif  CggHggOCIg,  is  obtained.  W.  G. 

Synthes  s  of  Nitriles  in  the  Cyclic  Series.  Victor  Gktgnard 
and  E.  Bellkt  {Co^npt.  rend.,  1912,  155,  44 — 46). — Alkyl  cyclic  nitriles 
can  be  prepared  by  adding  the  corresponding  magnesium  alkyl  bromide 
drop  by  drop  to  a  cold  ethereal  solution  of  cyanogen,  and  subsequent 
hydrolysis.  In  this  way  the  authors  have  prepared  cyanohexamethylene 
[ci/c^ohexanecarboxylonitrile],  b.  p.  75 — 77°/16  mm.  (compare  Demja- 
noff,  Abstr.,  1904,  i,  410),  and  o-,  m-,  and  ip-methylcjc\ohexanecarboxylo- 
niiriles,  colourless  liquids,  having  respectively  b.  p.  79 — 81°/16  mm., 
86 — 8771 6  mm.,  85 — 87°/ 1 8  mm.  All  these  nitriles  possess  a  strong, 
disagreeable  odour,  and  are  hydrolysed  by  alcoholic  potassium  hydroxide 
to  the  corresponding  acid,  without  the  formation  of  the  intermediate 
amide.  On  reduction  with  sodium  and  alcohol,  they  yield  the  corre- 
sponding 7nethylhexahydrobenzylamine8,  which  are  colourless  liquids 
with  a  slightly  fruity  odour,  of  which  the  m^^a-compound  has  b.  p. 
ll4_116°/80  mm.,  and  the  para-,  b.  p.  113—115780  mm. 

Z-Pinene  hydrochloride  when  slowly  added  to  an  ethereal  solution 
of  cyanogen  gives  d-hydropineneca7'boxylonit7'ile,  m.  p.  157 — 158°, 
aD  +  l'0°  (compare  Houben  and  Doescher,   Abstr.,  1911,  i,  61).     This 

CHg'CH  ^^2 

nitrile  on  saponification  yields  the  \-acid,  \         ^CMpg  |  ,  m.  p. 

CHg-CMe CH-COgH 

88—89°.  W.  G. 

Synthesis  of  a-Phenyl  a/?-dimethylhydrocinnamic  Acid 
[a)8  Diphenyl-a-methylbutyric  Acid].  (Mme.)  Pauline  Ramart- 
LucAS  (Gompt.  rend.,  1912,  155,  39 — 42). — An  endeavour  to  elucidate 
the  constitution  of  an  acid,  m.  p.  173°,  obtained  on  oxidising  a  hydro- 
carbon resulting  from  the  dehydration  of  diphenyl-i/^-butylcarbinoI 
(compare  this  vol.,  i,  449). 

a^-Diphenyl  a-methylbutyronitrile  can  be  prepared  from  a^-di- 
phenylacrylonitrile  by  addition  of  magnesium  methyl  iodide  followed 
by  methyl  iodide  (compare  Kohler,  Abstr.,  1906,  1,  427),  or  by  the 
action  of  sodamide  followed  by  methyl  iodide  on  aj8-diphenylbutyro- 
nitrile.  The  nitrile,  so  obtained,  can  be  hydrolysed  by  heating  with  a 
mixture  of  hydrochloric  and  acetic  acids  in  sealed  tubes  at  180°, 
giving  ap-diphenyl-a-methylhutyric  acid,  CHMePh'CMePh'CO.^H,  m.  p. 
181 — 182°  ;  thus  the  original  acid  is  still  unorientated.  W.  G. 

Isomerism  of  Ethyl  Formylphenylacetate.  III.  Wilhelm 
WisLiCENUS  {Annalen,  1912,  389,  265—292.  Compire  Abstr.,  1900, 
i,  9,  597). — Four  modifications  of  ethyl  formylphenylacetate  are  known  : 
(i)  the  liquid  a-form,  which  develops  an  intense  bluish- violet  coloration 
with  ferric  chloride,  is  simply  related  genetically  to  the  metallic 
derivatives,  and  is  undoubtedly  the  enolic  modification, 

OH-CHICPh-COgEt; 
(ii)  )8-modification,  m.  p.  about  70°,  which  has  hitherto  been  regarded 
as  the  aldo-form  ;  (iii)  Michael's  modification,  m.  p.  about  50°  (Abstr., 
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1906,  i,    179),  and  (iv)  y-modification,   m.  p.  about  100°  (Wislicenus 
and  Bbrner,  Abstr.,  1900,  i,  597). 

The  author  is  of  opinion  that  the  a-  and  the  y-raodifications  are  the 
only  forms  which  are  chemically  individual ;  the  other  solid  forms  are 
mixtures  of  the  a-  and  the  y-modi6cation8. 

The  evidence  on  which  this  opinion  is  based  is  the  following.  The 
)3-modification,  m.  p.  about  70°,  has  been  assumed  to  be  the  aldo-form, 
because  it  does  not  give  a  coloration  with  ferric  chloride  in  dilute 
alcoholic  solution.  Against  this  view,  however,  is  the  fact  that  the 
)8-modification  is  as  easily  soluble  as  the  a  in  alkali  hydroxides,  and 
both  solutions  behave  alike  on  acidification.  A  dilute  methyl-alcoholic 
solution  of  the  a-modification  slowly,  but  almost  entirely,  loses  its 
property  of  developing  colour  with  ferric  chloride,  indicating  the 
attainment  of  a  state  of  equilibrium  between  the  enolic  and  an  aldo- 
modification.  The  same  state  is  reached  when  the  yS-modification  is 
kept  in  dilute  methyl-alcoholic  solution.  The  aldo  form  in  the  solu- 
tion, however,  cannot  be  the  ^-modification,  since  the  latter  cannot  be 
obtained  directly  from  the  solution  either  by  evaporation  or  by  pre- 
cipitation with  water.  The  true  aldo-modification,  CHO'CHPh'COgEt, 
of  ethyl  formylphenylacetate,  therefore,  has  not  been  isolated  ;  it 
exists  only  in  dilute,  alcoholic  solution. 

The  y-modification  is  obtained  best  by  adding  slowly  a  slightly 
alkaline  10%  solution  of  the  sodium  derivative  of  ethyl  formylphenyl- 
acetate to  an  excess  of  25%  sulphuric  acid  at  0°;  it  has  m.  p. 
103 — 105°,  which  is  raised  to  about  110°  after  keeping  for  some  time. 
It  has  previously  been  regarded  as  a  geometrical  isomeride  of  the 
a-modification  {loc.  cit.).  It  is  now  shown  to  bo  the  enol-aldo-form, 
CHO*CPhIC(OH)'OEt,  since  it  can  under  suitable  conditions  develop  a 
transient,  pure  blue  coloration  with  ferric  chloride,  restores  the  colour 
of  decolorised  magenta  solution,  and  contains,  by  optical  evidence,  an 
ethylenic  linking.  The  two  remaining  solid  forms,  Michael's  and  the 
/^-modifications,  are  simply  mixtures  of  the  a-  and  the  y-modifications. 
This  is  proved  as  follows  :  It  is  known  that  the  a-modification  changes 
almost  completely  into  the  /?  by  keeping.  When  a  solution  of  ethyl 
sodioformylphenylacetate  is  acidified,  the  m,  p.  of  the  solid  obtained 
varies  between  50°  and  105°  according  to  the  concentration  of  the 
hydrogen  ions  ;  the  greater  the  concentration,  the  higher  is  the  m.  p. 
of  the  solid.  Mixtures  of  the  liquid  a-  and  the  solid  y-modifications 
yield  solids  of  varying  m.  p.  resembling  the  /3-  and  Michael's 
modifications.  Moreover,  the  lower  is  the  m.  p.  of  a  solid  mixture 
the  greater  is  its  solubility  in  petroleum,  and  the  more  intense  is  its 
colour  reaction  with  ferric  chloride.  (The  a-modification  is  easily 
soluble  in  petroleum,  whilst  the  y-modification  is  almost  insoluble.) 
The  a-modification  when  impure  is  unchanged  by  acids,  but  the  quite 
pure  substance  is  converted  into  solid  mixtures  of  m.  p.  about  70 — 75°. 
Chloroform  containing  a  little  hydrogen  chloride  converts  the  solids  of 
lower  m.  p  into  the  y-modification ;  this  in  turn  is  converted  slowly, 
but  completely,  into  the  a-modification  in  indifferent  solvents. 

The  colour  [of  decolorised  magenta  solution  is  restored  by  all  the 
solid  modifications ;  the  a-modification  does  not  do  so  except  after  long 
keeping  (that  is,  after  conversion  into  the  ^-form). 
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The  metallic  derivatives  of  ethyl  formylphenylacetate  are  of  the 
enoltype.  The  copper  derivative  of  the  ^-modification  (A.bstr.,  1896,  i, 
552)  is  now  shown  to  be  the  a-copper  derivative  mixed  with  basic 
copper  sulphate  and  the  ^-  or  y-modification  of  the  ester. 

Whilst  the  enolic  constituent  of  a  desmotropic  combination  can  be 
detected  by  ferric  chloride,  the  aldo-form  can  be  identified  by 
decolorised  magenta  solution.  Also  copper  acetate  or  silver 
acetate  can  be  used  to  detect  the  existence  of  aldo-enol  equilibrium. 
By  shaking  a  benzene  solution  of  ethyl  formylphenylacetate  with 
aqueous  copper  acetate,  the  benzene  acquires  an  intense  green  colour 
or  remains  colourless  according  as  the  solution  contains  much  or  little 
of  the  enolic  form.  Again,  by  shaking  a  methyl-alcoholic  solution  of 
the  ester  covered  with  benzene  with  ammoniacal  silver  nitrate,  the 
deposition  of  black  silver  occurs  first  in  the  benzene  layer  and 
subsequently  in  the  alcoholic  liquid.  C.  S. 

The  Resolution  of  Racemic  Cyanohydrins  by  means  of  an 
Optically  Active  Base.  Mario  Betti  and  Jan  van  Giffen 
{Gazzetta,  1912,  42,  i,  316— 320).— )8-Hydroxynaphthylbenzylamine 
reacts  with  cyanohydrins,  thus :  CjyHigON  +  OH'CHR'CN  = 
C^^H^gONICHR-f-HgO-i-HCN,  and  it  is  suggested  that  racemic  cyano- 
hydrins may  be  resolved  by  using  the  c?-base. 

Anisylidenecyanohydrin  combines  with  the  ci-base,  yielding  a 
crystalline  compound,  [ajo  =+314°.  From  the  filtrate,  a  small 
quantity  of  laevorotatory  cyanohydrin  is  obtained,  together  with  a 
larger  quantity  of  the  inactive  compound.  Methylsalicylidenecyano- 
hydrin  behaves  similarly,  yielding  a  crystalline  compound,  [a\^  =  +243°, 
whilst  only  a  small  quantity  of  a  laevorotatory  product,  yielding  an 
inactive  acid  on  saponification,  is  obtained  from  the  filtrate.  o-Nitro- 
benzylidenecyanohydrin  reacts  with  the  base,  forming  an  insoluble 
compound  of  unknown  constitution.  C.  H.  D. 

Dimorphism  and  Crystalline  Form  of  Diphenylmaleic 
Anhydride.  Julien  Drugman  (Zeitsch.  Kryst.  Min.,  1912,  50, 
576 — 581). — Two  modifications  of  this  substance  are  described.  The 
a-modification  crystallises  from  acetone,  etc.,  as  large,  pale  greenish- 
yellow  crystals  with  a  slight  bluish  fluorescence,  m.  p.  155°,  D^^  1*340 ; 
a:b  :c  =  0-5176  :  1  :  0*7024.  The  habit  of  the  orthorhombic  crystals 
varies  widely  according  to  whether  they  are  grown  from  acetone  or 
from  toluene,  whilst  crystals  grown  from  alcohol  and  from  xylene  are 
apparently  hemimorphic.  The  ^-modification  crystallines,  together 
with  the  a-modification,  from  acetone  or  from  toluene  in  the  presence 
of  water.  It  forms  small,  almost  colourless,  monoclinic  crystals  with 
a  strong  blue  fluorescence,  m.  p.  146°,  D^^  1*345;  a  :  b  :  c  = 
2*561(5):  1:2*327(5);  /3=101°33'.  The  /^-modification  is  a  labile 
form  ;  when  heated,  or  when  in  contact  with  the  a-modification,  it 
passes  over  into  the  latter.  L.  J.  S. 

O'  and  ;j-Methoxybenzoylglyoxylic  Esters.  Andre  Wahl  and 
M.  Doll  {Compt.  rend.,  1912,  155,  49 — 51). — Ethylacetoacetate  and 
its  homologues  are  converted  into  ajS-diketonic  esters  by  the  action 
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of    nitrous    fumes.      The  authors  are  extending  the  reaction  to  the 
aromatic  series. 

Methyl  o-methoxybenzoylacetate  was  not  transformed  into  a 
diketonic  ester  by  the  above  reaction,  but  yielded  a  white,  crystalline 
compound^  m.  p.  141 — 142^,  which  was  insoluble  in  the  usual  solvents, 
soluble  in  nlkalis,  but  not  reprecipitated  by  acids.  Its  analysis 
corresponds  with  methyl  oximinomethoxybenzoylacetate,  but  it  differs 
from  it  in  its  properties. 

Methyl  ;t7-methoxybeDzoylacetate  when  treated  with  nitrous  fumes 
yields  methyl  anisoylghjoxylate,  OMe'CgH^'CO'CO'COgMe,  an  orange- 
yellow,  mobile  liquid,  b.  p.  185 — 192°/10  mm.,  which  reduces  Fehling's 
solution  and  silver  nitrate.  It  is  insoluble  in  water,  but  combines 
with  it  giving  a  hydrate,  colourless  needles,  m.  p.  109 — 110°.  It 
gives  additive  products  with  a  number  of  reagents,  and  with  others 
condenses  normally.  With  hydroxylamine  it  yields  a  monoxime, 
m.  p.  153 — 154°  identical  with  methyl  oximinoanisoylacetate  (compare 
Wahl  and  Silberzweig,  Compt.  reiid',  1910,  150,  538).  With  phenyl- 
hydrazine  it  yields  a  white  compound, 

OMe-C6H4-CO-C(NH-NHPh)(OH)-C02Me, 
m.   p.   193°,  which  on  heating  passes  into  the  monophenylhydrazone, 
m.  p.  121 — 122°    identical  with  methyl  benzeneazoanisoylacetate  {loc. 
cit.),  and  phenylhydrazopyrazolone,  m.  p.  177°. 

With  7?-nitrophenylhydrazine  the  product  is  either  the  7wo7io-p- 
niirophenylhydrazone,  m.  p.  175°,  or  pniiro])henylhydrazopy7'azoIonej 
m.  p.  340°,  according  to  the  temperature  and  proportion  of  the 
reagents  used. 

Hydrazine  (1  mol.)  in  acetic  acid  solution  gives  a  yellow,  crystalline 
compound,  m.  p.  165°,  and  semicarbazide  (I  mol.)  gives  a  white, 
crystalline  compound,  m.  p.  210°. 

An   anilide,   m.    p.    157 — 158°,    and    a  toluidide,  m.  p.   152°,  have 
>T  been  prepared  from  methyl  anisoylglyoxylate. 

rv      /vK  It  condenses  with  o  phenylenediamine,  giving 

^  ^iC'CgH^'OMe     a     white,     crystalline      compound      (annexed 
V      A     Jc-COgMe  formula),  m.  p.  122°. 

"^   \j  The   authors    have    also    prepared    methyl, 

propyl,  and  isobutyl  henzoylglyoxylates,  which 
have  respectively  b.  p.  146— 149°/12  mm.,  155— 158°/12  mm., 
161— 164°/12  mm.,  and  DJ  1233,  M59,  M24.  They  are  all  yellow, 
mobile  liquids,  and  will  be  dealt  with  further  in  a  later  paper.  They 
react  with  hydrazine  hydrate  in  alcoholic  solution,  giving  3:3'-diphenyl- 

PnC— C=N-Ca— CPh 

III  I  II 

ruhazo7iic  acid,  m.  p.  267°,        ^   ^^       ^^   ^      .  W.  G. 

NH  NH 

Angeli-Rimiai  Reaction  [of  Aldehydes].  Angelo  Angeli  (Atti 
R.  Accad.  Linceirl9l2,  [v],  21,  i,  622— 627).— The  author  replies  to 
Balbiano's  criticisms  (this  vol.,  i,  474)  and  gives  the  results  of  the 
application  of  the  reaction  to  deoxybenzoin,  piperylacetone,  and 
benzyl  methyl  ketone. 


I 


ORGANIC   CHEMISTRY.  i.    627 

Desoxylbenzoin  yields  benzhydroxamic  acid,  and  piperylacetone, 
piperonalhydroxamic  acid  (compare  Rimini,  Abstr.,  1901,  i,  450). 

With  benzyl  methyl  ketone,  a  copper  salt  is  obtained,  which,  on 
decomposition  with  dilute  sulphuric  acid,  gives  varying  proportions  of 
benzhydroxamic  acid,  acetyl benzylhydroxylamine,  and  a  compound, 
m.  p.  232°,  containing  sulphur  and  nitrogen.  The  second  of  these 
products  is  derived  from  acetylhydroxylamine  isomeric  with  the 
hydroxamic  acid  which  should  be  formed  if  the  initial  compound  were 
an  aldehyde  instead  of  a  ketone,  and,  like  the  hydroxamic  acids,  it  is 
coloured  red  by  ferric  chloride  ;  its  copper  salt  is  formed  only  when 
concentrated  solution  of  acetylphenylhydroxylamine  and  copper  acetate 
are  employed,  and,  as  only  one  hydrogen  atom  replaceable  by  metals  is 
present,  has  the  composition  (C9H^q02N)2Cu. 

This  aldehyde  reaction  :  (a)  K-CH0  +  NH(0H)2  =  II-C(0H):N0H  + 
HgO,  takes  place  in  an  alkaline  medium,  but  excess  of  alkali  may 
prevent  the  formation  of  hydroxamic  acids.  If  the  decomposition  of 
dihydroxyammonia,  according  to  the  equation :  {fi)  2fNH(OH)2  = 
NgO  +  3H2O,  is  more  rapid  than  the  reaction  (a),  the  hydroxamic  acids 
will  be  obtained  in  small  amount  or  not  at  all.  But  it  is  found  that 
the  reaction  (a)  may  be  activated  by  adding  the  calculated  quantity  of 
alkali  in  small  portions  and  at  wide  intervals.  If  the  concentrations 
of  aldehyde  and  dihydroxyammonia  (which  is  proportional  to  the 
alkali  added)  are  indicated  by  Ca  and  Cb,  the  velocities  of  (a)  and  (fi) 
are  given  by  dx/dt  =  K^{Ca  -  x){Ch  -  ^)  and  dxjdt  =  K^iCh  -  x)^,  where  K^ 
and  K^  denote  the  respective  velocity  constants.  The  ratio  of  the 
velocities  of  (a)  and  (;8)  will  be  K^.Ca-Ghl K^.C^^  or  KCalOi,  and  this  can 
be  made  greater  than  unity  either  by  increasing  Ca  or  by  diminishing 
Cft.  Ca  cannot,  however,  be  greatly  increased,  since  concentrated 
solutions  are  already  used,  whereas  Ch  can  always  be  made  as  small  as 
desired,  and  reaction  (/8)  hence  rendered  negligible.  This  conclusion 
is  found  to  be  confirmed  experimentally,  and  it  is  only  by  such  an 
artifice  that  salicylaldehyde  and  m-hydroxybenzaldehyde  can  be 
transformed  into  the  corresponding  hydroxamic  acids.  T.  H.  P. 

Glycidic  Esters  of  Decahydro-/8-naphthyl  Ketone,  Deca- 
hydro-/8-naphthaldehyde,  and  Methyldecahydro-/;i-naphthyl 
Ketone.  Georges  Darzens  and  Henri  Lekoux  {Compt.  rend., 
1912,  164,  1812—1814.  Compare  Abstr.,  1905,  i,  116,  601).— 
Decahydro-^-naphthyl   ketone   readily    condenses    with    ethyl    chloro- 

acetate,  giving   the  glycidic  ester 
(annexed   formula),    a   colourless, 
slightly     viscous     liquid,     b.     p. 
•C02Et       148— 150°/4  mm.     It  is   readily 
saponified    to    the    acidy    a    very 
viscous  liquid,  which  on  distilla- 
tion   under   reduced    pressure    is 
decomposed,    giving    decahydro-p- 
naplithaldehyde^  a  colourless,  mobile 
liquid,    b.    p.    95 — 96°/3    mm.,    which    gives    a   seinicarbazone,    m.   p. 
178—179°. 

Condensation  of   decahydro-y8-naphthyl    ketone   with   ethyl    chloro- 
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propionate  yields  ethyl  decahydro-fi-najMiylmethylglycidatey  a  colourless, 
mobile  liquid,  b.  p.  155 — 156°/4  mm.  On  saponification,  it  yields  the 
octci,  crystallising  in  fine  needles,  m.  p.  149 — 150°.  This  acid  is 
much  less  readily  decomposed  than  its  lower  homologue,  but  on 
distillation'it  yields  decahydro-fS-naphthyl  methyl  ketone,  a  mobile  liquid 
with  a  camphor-like  odour,  b.  p.  94 — 95°/3  mm.,  which  gives  a 
semicarhazone,  m.  p.  240 — 241°.  W.  G. 

A  New  Compound  Occurring  in  Wood  Vinegar  (Methyl- 
cyc^opentenolone).  Julius  Meyerfeld  {Chdm.  Zeit.,  1912,  36, 
549 — 552). — Several  alicyclic  ketones  are  already  known  to  exist  in 
the  products  of  distillation  of  wood. 

MethylcycXopeatenolone,  C^^HgOg,  is  colourless,  and  has  m.  p.  106° 
and  b.  p.  210°,  with  slight  decomposition.  It  crystallises  well  from 
organic  solvents,  and  from  hot  water  with  HgO.  Its  solution  is 
slightly  acid,  and  gives  a  violet  coloration  with  ferric  chloride.  It 
reduces  an  alkaline  solution  of  permanganate,  yielding  acetic  and 
oxalic  acids.  It  also  reduces  Fehling's  solution  and  ammoniacal  silver 
nitrate.  It  yields  a  monoacetyl  derivative,  and  an  osazone  not 
containing  oxygen,  proving  the  presence  of  the  group  -CO'CH(OH)-. 
On  reduction,  a  mixture  of  the  two  1-methylcyc^opentanols,  b.  p.  146°, 
is  obtained,  whilst  on  removal  of  water  a  methylc2/c^opentene  is 
obtained.  The  constitution  has  not  been  further  determined,  as  six 
isomerides  are  possible. 

The  osazone^  CjgHjgN^,  crystallises  from  alcohol,  and  has  m.  p.  140° 
(decomp.).  The  acetyl  derivative  forms  colourless  crystals,  m.  p.  65° 
and  b.  p.  129 — 130°/12  mm.  The  phenylhydrazone  of  the  acetyl 
compound  forms  yellow  needles,  m.  p.  170°.  Hydroxylamine  yields  a 
compound,  CgHj^OgNg,  probably  containing  the  groups  'NH'OH  and 
INOH,  as  it  forms  a  diacetyl  derivative,  m.  p.  76°,  exploding  at  110°. 

The  ke tone-alcohol  forms  metallic  salts,  of  which  the  zinc, 

the  magnesium,  (CgH702)2Mg,H20,  and  8odiu7n,  CgH^OgNa,  salts  have 
been  analysed.  C.  H.  D. 

Action  of  Hydrazine  on  Ethylenic  )8-Substituted  Amino- 
ketones.  Emile  Andre  {Compt,  rend.,  1912, 165,  52 — 54).— Ethylenic 
/3-substituted  aminoketones  of  the  types  NR"R"^-CE:CH-C0R^.  and 
NHR"-CR:CII'C0R^  readily  condense  with  hydrazine  with  the 
elimination  of  the  amines  NHR"R^"  or  NH2R"  and  the  formation  of 
3  : 5-disubstituted  pyrazoles,  which  are  also  obtained  by  the  same 
reaction  from  the  corresponding  acetylenic  ketones  or  the  ethylenic 
^-alkyloxy-  or  phenoxy -ketones  (compare  Moureu  and  Brachin,  Abstr., 
1903,  i,  581  ;  1904,  i,  824).  The  author  has  applied  the  reaction  to 
dipropylaminoacetylstyrene,  diethylaminopropionylstyrolene,  cyclo- 
hexylaminobutyrylstyrene,    and   diethylaminobenzoylstyrene. 

W.  G. 

Catalytic  Hydrogenation  of  Benzylideneacetone  [Styryl 
Methyl  Ketone].  Gustave  Vayon  (Compt.  rend.,  1912,  164, 
1705 — 1706). — Styryl   methyl   ketone,    when   dissolved   in   ether,   is 


ORGANIC   CHEMISTRY.  i.    629 

readily  reduced  by  hydrogen  in  the  presence  of  platinum-black. 
By  stopping  the  action  at  the  required  stages,  three  successive  products 
can  be  obtained  (compare  Abstr.,  1911,  i,  657,  730). 

a-Phenylhutan-y-one^  CHgPh'CHg'COMe,  the  first  product,  is  a 
colourless  liquid,  b.  p.  110— II2712  mm.  ;  D^  0-992;  <  I'SU.  It 
gives  an  oximef  fine  needles,  m.  p.  87°.  The  next  stage  in  the  reduc- 
tion gives  a-phenylhutan-y-ol,  CHgPh-CHg'CHMe'OH,  a  colourless 
liquid    with  a   pleasant  odour,   b.    p.   115—116712  mm.;   Df  0976 ; 

<  1-513.     It  forms  an  acetaU,  b.  p.    123—124713  mm.;  Df  0-991 ; 

<  1-489  ;  and  a  henzoate,  b.  p.  195712  mm. ;  D^^  1058;  wj^  1-545. 
The    complete    reduction   of    styryl    methyl    ketone   gives   a-cyclo- 

hexylbutan-y-ol,  CgHjj*[CH2]2*CHMe*OH,  a  colourless  liquid  with  an 
agreeable  odour,  b.  p.  112714  mm.;  Df  0-905;  <  1-467.  It  yields 
an  acetate,  b.  p.  115—116712  mm.;  D^^  0*932;  <'  1*450;  and  a 
benzoate,  b.  p.  190712  mm.  ;  D]'  1'009;  <  1-512.  W.  G. 


Derivatives  of  Hexahydrobenzaldehyde.  Jules  Feezouls 
(Compt.  rend.,  1912,  154,  1707—1708.  Compare  Abstr.,  1910,  i,  480). 
— Hexahydrobenzaldehyde  does  not  condense  with  acetic  anhydride 
or  potassium  cyanide,  but  under  their  influence,  polymerises.  On 
mixing  it  with  acetophenone  in  the  presence  of  sodium  methoxide, 
immediate  condensation  takes  place,  giving  phenyl  hexahydrostyryl 
ketone,  CgHi^-CHICH-COPh,  colourless  needles,  m.  p.  167—168°.  Bj 
the  condensation  of  benzaldehyde  and  hexahydroacetophenone,  the 
isomeride  cjclohexyl  styryl  ketone,  CHPhIOH'00'CgHjj,  is  obtained  as 
large,  colourless  plates,  m.  p,  58 — 59°,  which  is  readly  acted  upon  by 
bromine  in  chloroform  solution,  giving  the  dibromide, 

CHPhBr-CHBr-CO-CgHip 
long  needles,  m.  p.  144 — 145°. 

The  yield  of  both  the  ketones  is  very  poor  indeed.  An  attempt  to 
condense  hexahydrobenzaldehyde  and  hexahydroacetophenone  only  gave 
an  oily  product  which  would  not  crystallise.  W.  G. 


Catalytic  Hydrogenatioa  of  Phenyl  Styryl  Ketone : 
Diphenylpropane  and  s?/'«-Dic7/c^ohexylpropane.  Jules  Fr^zouls 
(Compt.  rend.,  1912,  155,  42 — 44.  Compare  previous  abstract). — 
An  endeavour  to  prepare  hexahydrobenzylidenehexahydroacetophenone, 
which  was,  however,  unsuccessful,  the  ketone  group  being  reduced  prior 
to  this  stage. 

If  the  vapour  of  phenyl  styryl  ketone  is  passed  with  hydrogen 
over  freshly  reduced  nickel  at  200°,  ay-dwycXohexylpropane, 

is  produced  as  a  colourless  liquid,  b.  p.  291 — 292°  (corr.) ;    DirJ  0*8752 ; 
n'^  1-4736.     It  solidifies  at  -  30°  to  fine  needles,  m.  p.   -  17°." 

Under  similar  conditions,  but  using  nickel  that  has  already  served 
for  several  days,  the  product  is  ay  diphenylpropane, 

CHoPh-CH2-CH2Ph, 
a  colourless  liquid,  b.   p.   299—300"   (corr.);  D;||  0*9018;  n'^  1*5028 
(compare  Claus  and  Mercklin,  Abstr.,  1886,  143).  W.  G. 

_^VOL.  CII.  i.  X  X 
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lodoketones  and  their  Derivatives  with  Uni-  and  with 
Multi-valent  Iodine.  Conrad  Willgerodt  and  Kahl  Buiikoaud 
{Annalen,  1912,  380,  292— 305).— o-Iodoanisole,  acetyl  chloride,  and 
aluminium  chloride  react  in  carbon  disulphide  cooled  by  a  freezing 
mixture  to  form,  ultimately,  o-iodoanisyl  methyl  ketone, 

OMe-CgHgl-COMe, 
m.  p.   103°,  white   needles.     From   this,  aniayl   methyl  ketone  o-iodo- 
dichloride,  OMe'CgHgAcIClj,  decomp.  128°,  yellow  leaflets,  is  obtained 
in  the  usual  manner;  the  iodoso-  and  the  iodoxy-com pounds  cannot  be  pre- 
pared.    b-Acetyl-2-7nethox7jdiphenyliodinium  chloride^ 

OMe-CeHgAc-IPh-Cl, 
m.  p.  198°,  white  leaflets,  obtained  by  treating  the  preceding  iodo- 
dichloride  and  mercury  diphenyl  with  water,  yields  an  alkaline  solution 
of  the  iodinium  hydroxide  with  silver  oxide  and  water,  and  the  following 
salts  by  double  decomposition  :  bromide,  m.  p.  190°;  iodide,  m.  p.  169° 
{periodide,  (J^^ll^fi2^v  ™-  P*  115°>  garnet-red  crystals);  dichro7?iate, 
decomp.  151°,  yellow  needles,  and  plaiinichloride,  m.  p.  161°. 

o-Iodoanisyl  chloromelhyl  ketone,  OMe'CgHgl'CO'CHgCl,  m.  p.  134°, 
obtained  by  the  action  of  chlorine  on  a  not  too  strongly  cooled  solution 
of  o-iodoanisyl  methyl  ketone  in  chloroform,  yields  o-iodo-/?-anisic  acid 
by  oxidation  with  potassium  permanganate,  and  the  iododichloride, 
CH2Cl'CO'C0H3(OMe)*lCl2,  yellow  leaflets,  by  passing  chlorine  into  its 
cooled  solution  in  a  little  chloroform. 

By  methods  similar  to  the  preceding,  o-iodophenetyl  methyl  ketone, 
OEt'CgHgl'COMe,  m.  p.  81°,  and  the  following  derivatives  have  been 
prepared :  p/ienetyl  methyl  ketone  o-iododichloride,  decomp.  103° ; 
b-acetyl-2-ethoxydiphenyliodinium  chloride,  m.  p.  192°,  and  the  corre- 
sponding plaiinichloride,  decomp.  172°;  bromide,  m.  p.  191°;  iodide, 
m.  p.  164°;  periodide,  decomp.  125°,  and  dichr ornate,  m.  p.  157° 
(decomp.). 

The  reaction  between  o-iodoanisole  and  benzoyl  chloride  in  cold 
carbon  disulphide  with  aluminium  chloride  leads  to  the  formation 
of  Z-iodo-i-methoxybenzophenone,  OMe-CgHgl'COPh,  m.  p.  80^,  from 
which  the  following  have  been  prepared  :  i-methoxybenzophenone  3-iodo- 
dichloride,  decomp.  123°;  S-iodoso-i-methoxybenzopfienone,  decomp.  108° 
{a>cetate,  decomp.  163°);  3-iodoxy-4t-methoxybenzophenone,  decomp.  190°, 
and  5-benzoyl-2-methoxydiphenyliodinium  chloride,  OMe'CgHgBz'IPh'Cl, 
m.  p.  181°,  and  its  corresponding  platinichloride,  decomp.  194°, 
bromide,  m.  p.  179°  iodide,  m.  p.  156°,  and  dichromate,  decomp.  167°. 

C.S. 

Action  of  Phosphorus  Tribromide  and  Phosphorus  on 
)8-Benzopinacolin.  P.  J.  Montaqne  (Chem.  Weekblad,  1912,  9, 
468 — 470.  Compare  Stoermer,  Abstr.,  1904,  i,  181  ;  Stoermer  and 
Martinsen,  Abstr.,  1907,  i,  446). — Stoermer's  work  on  the  interaction 
of  phosphorus  tribromide  and  phosphorus  with  compounds  containing 
the  carbonyl  group  renders  it  probable  that  /J-benzopinacolin  would 
yield  tetraphenylethylene  according  to  the  scheme  : 

CPhg-COPh  — >  [CPhg-CPh]  -^  CPhglCPha. 

At  200—210°  there  is  no  action;  at  240—250°,  triphenylmethane 
(m.  p.  93*5°)  is  formed,  the  necessary  hydrogen   being    derived  from 
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decomposition  of  part  of  the  molecule.   A.  small  proportion  of  anthracene 
is  also  formed.  A.  J.  W. 

Number  of  Isomerides  of  Merotropic  and  Desmotropio 
Compounds.  Arthur  Michael  (Annalen,  1912,  390,  30 — 46). — 
Previously  it  has  been  shown  (Abstr.,  1906,  i,  179)  that  the  three 
forms  of  ethyl  formylphenylacetate  are  enolic,  the  two  forms  of  oxal- 
acetic  acid  are  ketonic,  and  that  dibenzoylacetylmethane  exists  in  one 
enolic  and  two  ketonic  modifications.  Now  it  is  shown  (following 
abstracts)  that  diboDzoylpropionylmethane  also  exists  in  two  ketonic 
modifications.  Contrary  to  the  expectation  that  these  two  forms 
would  resemble  closely  the  two  ketonic  forms  of  dibenzoylacetyl- 
methane, it  has  been  found  that  the  presence  of  the  propionyl  in  place 
of  the  acetyl  group  materially  alters  the  ease  of  the  keto-enolic 
transformation. 

The  existence  of  the  preceding  two  dibenzoylacyl methanes,  each  in 
two  ketonic  modifications,  is  specially  important  in  that  it  shows  that 
the  structures  of  such  modifications  cannot  be  those  corresponding 
with  racemic  and  with  meso-configurations,  as  has  previously  been 
assumed  in  the  case  of  alkyl  diacylsuccinates  and  other  substances 
which  contain  two  equally  asymmetric  carbon  atoms  and  exist  in  two 
ketonic  modifications. 

The  cause  of  the  preceding  cases  of  isomerism  undoubtedly  is  to  be 
found  in  the  spatial  arrangement  of  the  atoms  in  the  molecule.  A 
conception  of  stereochemical  formulae  is  given,  based  on  the  law  of 
entropy  and  bearing  special  reference  to  the  possible  number  of  iso- 
merides, as  conditioned  by  the  free  and  the  bound  chemical  energies 
of  the  atoms. 

Not  only  the  structural  formula,  but  also  the  stability,  of  an  organic 
compound  is  determined  by  these  factors.  If  it  is  assumed  that  the 
bound  energy  of  two  singly  linked  carbon  atoms  is  insufficient  to 
prevent  rotation,  then  for  a  certain  configuration  the  maximum 
entropy  of  the  system  will  be  attained,  or,  in  other  words,  the  free 
chemical  energy  of  atoms  which  are  not  directly  united  will  be  as  fully 
as  possible  transformed  into  bound  energy  and  heat.  When  this 
favoured  configuration  has  been  attained,  oscillatory  motion  may  occur, 
but  not  free  rotation,  because  this  would  necessitate  a  spontaneous 
transformation  of  bound  into  free  chemical  energy,  that  is,  a  degrada- 
tion of  the  entropy.  The  fact  that  a  saturated  organic  compound, 
which  theoretically  can  exist  in  several  different  modifications,  actually 
occurs  only  in  one  or  in  stereoisomeric  forms,  must  depend  on  the 
change  of  entropy  accompanying  the  conversion  of  one  form  into 
another.  If  the  change  is  considerable,  only  one  form  is  stable  ;  if  it 
is  relatively  small,  several  forms  may  exist ;  whilst  if  the  change  is 
small  enough,  the  several  forms  are  interconvertible  by  very  feeble 
physical  or  chemical  agencies.  0.  S. 

\^g..  Isomeric  Ketonic  Modifications  of  Dibenzoylacetylmethane. 
Arthur  Michael  {Annalen,  1912,  390,  46 — 48). — The  known  ketonic 
modification,  the  /3-form,  of  dibenzoylacetylmethane,  is  converted  by  boil- 

tg  for  one-half  to  three-quarters  of  an  hour  with  acetyl  chloride  into 
X  X  2 
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a  new  ketonic  modification,  y-dihenzoylacetylmethane^  m.  p.  146 — 149°, 
which  is  unimolecular,  does  not  develop  a  coloration  with  alcoholic 
ferric  chloride  except  after  some  time,  and  can  be  crystallised  only 
from  acetyl  chloride  without  undergoing  a  partiil  change  into  one  of 
the  other  modifications.  The  m.  p.  depends  largely  on  the  duration  of 
the  heating,  since  the  y-form  changes  by  heating  into  the  /8-ketonic 
and  the  enolic  modifications. 

Comparative  experiments  on  the  behaviour  of  the  ft-  and  the  y-modi- 
fications  in  various  solvents,  such  as  acetyl  chloride,  acetic  anhydride, 
methyl  iodide,  carbon  tetrachloride,  ethylene  dibromide,  etc.,  show 
that  usually  the  y-  changes  to  the  /?-form,  and  that  enolisation  does 
not  occur  to  any  great  extcLt,  as  a  rule ;  in  chloroform,  however,  the 
y  modification  is  almost  completely,  the  )8-modification  to  the  extent  of 
one-third,  changed  to  the  enolic  form.  In  benzene  solution,  in  the 
presence  of  1%  aqueous  sodium  carbonate,  the  )8-form  is  enolised  thrice 
as  rapidly  as  the  y-form.  C.  S. 

Isomeric  Ketonic  Modifications  of  Dibenzoylpropionyl- 
methane.  Arthur  Michael  and  Harold  Hibbert  {Annalen,  1912, 
390  68 — 88). — The  reaction  between  benzoylpropionylmethane  and 
anhydrous  sodium  carbonate  and  benzoyl  chloride  in  ether  in  the 
presence  of  two  to  three  drops  of  water  leads  to  the  formation  of  the 
enolic  modification  of  dibenzoylpropionylmethane,  CjgHjgOg,  a  heavy, 
viscous  liquid,  which  develops  a  deep  red  coloration  with  alcoholic 
ferric  chloride,  easily  changes  to  the  j8-ketonic  modification,  and 
dissolves  readily  and  completely  in  aqueous  sodium  carbonate.  The 
ketonisation  of  the  enolic  modification  is  greatly  retarded  by  certain 
solvents,  particularly  chloroform. 

The  )8-ketonic  modification,  m.  p.  122 — 123°,  is  obtained  by  keeping 
the  liquid  form  for  five  days  and  washing  the  resulting  solid  with 
petroleum  to  remove  traces  of  the  unchanged  enolic  modification.  It 
crystallises  unchanged,  in  prisms  or  needles,  from  glacial  acetic  acid, 
but  is  enolised  by  other  solvents.  It  dissolves  slowly  in  aqueous 
sodium  carbonate,  and  develops  a  coloration  with  ferric  chloride  only 
after  about  thirty  seconds,  both  reactions  being  preceded  by  enolisa- 
tion. Unlike  yS-dibenzoylacetylmethane,  ^dibenzoylpropionylmethane 
is  enolised  by  acetyl  chloride,  not  converted  directly  into  the  y-ketonic 
modification.  However,  it  crystallises  from  hot  50%  alcohol  as  a 
mixture,  m.  p.  125 — 133°,  which,  after  being  heated  at  100 — 102°  for 
two  to  three  hours,  is  converted  by  boiling  acetyl  chloride  into  the 
y-ketonic  form,  m.  p.  151 — 153°.  y- Dibenzoylpropionylmethane,  like 
the  /3-form,  is  unimolecular,  and  behaves  in  a  similar  manner  towards 
aqueous  sodium  carbonate  and  towards  alcoholic  ferric  chloride.  In 
most  solvents  it  changes  to  the  yS-form  or  to  a  mixture  of  the  )8-  and 
the  y-forms ;  from  glacial  acetic  acid,  dichoroethylene,  or  chloroform, 
however,  it  can  be  recovered  almost  unchanged. 

The  p-  and  the  y-forms  behave  alike  towards  fatty  tertiary  amines 
(compare  Michael  and  Smith,  Abstr.,  1908,  i,  943).  C.  S. 

Constitution  of  Natural  Chrysazin  Derivatives.  Otto  A. 
Oesterle  {Arch.  Pharm.,   1912  250,  301— 306).— Chrysophanic  acid, 
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aloe-emodin,  and  rhein  are  anthraquinone  derivatives,  each  containing 
a  side-chain  in  the  /3-position,  but  whether  this  position  is  2  or  3 
is  still  an  open  question.  Fischer,  Faico,  and  Gross  regard  the  side- 
chains  are  being  in  position  3  (Abstr.,  1911,  i,  309).  The  author 
at  one  time  believed  them  to  be  in  position  2,  but  since  rhein  is 
converted  through  its  amide  and  amine  into  a  trihydroxyanthraquinone 
which  is  nob  identical  with  1:2:  8-trihydroxyanthraqulnone,  he  is  now 
of  opinion  that  the  carboxyl  group  in  rhein  occupies  position  3 
and  consequently  the  side-chains  in  chrysophanic  acid  and  in  aloe- 
emodin  also  occupy  the  same  position. 

The  1:3:  ^-trihydroxyanthraquinone  obtained  from  rhein  has  ra.  p. 
277 — 278°,  forms'an  acetate,  m.  p.  197 — 198°,  dissolves  in  dilute  alkalis 
with  a  violet-red  colour,  and  develops  an  orange  coloration  in 
concentrated  sulphuric  acid.  C.  S. 

Oxidation  of  Ud  saturated  Compounds  with  Organic 
Peroxides.  III.  Oxidation  of  Derivatives  of  Unsaturated 
Compounds  with  Two  Double  Linkings.  Nikolaus  Peileschaeff 
(/.  Russ.  Phys.  Chem.  Sac,  1912,  44,  613—647.  Compare  Abstr., 
1911,  i,  604). — The  present  paper  deals  with  the  oxidation,  by  means 
of  benzoylbydroperoxide,  of  compounds  containing  two  double  linkings. 
In  these  cases  the  reaction  proceeds  in  the  normal  way,  and,  in 
dependence  on  the  proportion  of  active  oxygen  employed,  either  one  or 
both  of  the  double  lickings  may  be  oxidised,  the  less  hydrogenated  of 
the  two  linkings  being  oxidised  first. 

The  velocity  of  the  reaction  and  the  properties  of  the  oxide  obtained 
depend,  not  only  on  the  distribution  of  the  oxygen  groups  with  reference 
to  the  double  linkings,  but  also  on  their  character — whether  aldehydic, 
alcoholic,  etc.  In  the  case  of  unsaturated  alcohols,  if  the  oxygen  ring 
is  in  the  a;8-position  as  regards  the  hydroxyl  group,  it  exhibits  con- 
siderable stability  and  inertness,  being  incapable  of  hydration.  In 
compounds  containing  either  an  esterified  alcohol  group,  such  as 
acetyl-linalool,  or  a  carboxyl  group,  oxidation  of  an  a^S-double  linking 
is  so  slow  that  it  may  be  regarded  as  virtually  absent.  When 
aldehydes  and  ketones  with  conjugated  systems  of  double  linkings  are 
oxidised,  the  oxide  formed  is  so  unstable  that  it  undergoes  decomposi- 
tion with  formation  of  an  aldehyde  with  a  carbon  atom  chain  contain- 
ing one  less  member  than  that  of  the  origioal  compound.  With  keto- 
oxides,  the  decomposition  occurs  at  the  double  linking  and  yields  two 
^Idehyde  molecules. 

Geraniol    monoxide,    CMf>2<^A  22*  2        ^     q^_ 

tained  by  employing  1  atom  of  active  oxygen  per  mol.  of  the  alcohol,  is 
a  colourless,  viscous  liquid,  b.  p.  157— 158°/25  mm.,  D^  0*9716,  DjJ: 
0*9610  n^  14681.  In  presence  of  traces  of  acid,  it  combines 
energetically  with  water,  giving  the  trihydric  alcohol,  C^qE.-^^{OVL\, 
which  is  a  faintly  yellow,  viscous  liquid,  b.  p.  204 — 206719  mm.,  DJ 
1-0606,  Dl^  1-0486,  v'^  1-4935,  and  yields  a  triacetyl  derivative, 
C^oHi703Ac3,  b.  p.  2O8725  mm.,  Dg  1-0756,  D]l  1-0619  (compare 
Markownikoff  and  Reformatsky,  Abstr.,  1893,  i,  662;  Wagner,  Proc. 
Warsaw  Soc.  N^at.y  1896).     The  oxidation  of  one  ethylene  linking  of 
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geraniol  by  tl)e  hydroperoxide  is  accompanied  by  attack  of  the  hydroxyl 
group,a  small  proportion  being  obtained  of  a  compound,  b.  p.  119 — 120°/ 
25  mm.,  having  aldehydic  properties;  the  products  of  the  reaction 
contain  also  a  higher  fraction,  consisting  of  a  mixture  of  the  dioxide 
(see  below)  with  condensation  products. 

Geraniol  dioxide,  V^^^CH-CH2-CH2-CMe<^^'^^2*OH^  ob- 
tained by  employing  2  atoms  of  active  oxygen  per  mol.  of  geraniol,  is 
a  colourless,  mobile  liquid,  b.  p.  180—183725  mm.,  D«  10587,  DJ^ 
10472,  9ij?  1-4653,  and  on   hydration  gives  two  isomeric,   crystalline 

trihydric  oxyalcohols  : 

pxT.rirr  .r)JT 

(1)  OH-CMe2-CH(OH)-[CH2]2-CMe<^  ^        » 

monoclinic  prisms,  m.  p.  145 — 146°;  the  triacetyl  derivative, 

C,oHi,0(OAc)3, 
is  a  colourless,  viscous  liquid,  b.  p.  189'5— 190°/14  mm.,  Dg  M396, 
Dl^  M253;  (2)  m.  p.  163—164°.  These  two  isomerides  are  optically 
inactive  and  are  hence  derived  from  the  limonene  and  terpinolene 
forms  of  geraniol ;  they  are  accompanied  by  an  isomeric  liquid 
product,  which  is  probably  a  mixture  of  the  two  crystalline  compounds, 
but  no  pentahydric  alcohol  could  be  isolated  (compare  Wagner, 
loc.  cit.). 

Linalool  monoxide,    CMe2:CH-CH2-CH2-CMe(OH)-CH<^    ^   is   a 

colourless,  mobile  liquid,  b.p.  197— 198°/758mm.,Dg0-9660,  DJ^  0*9520, 
n^^  1*45567,  [ajo  -5°,  and  forms  an  acetyl  derivative,  C^qH^/)2Ac, 
b.  p.  118— 119°/25  mm.,  D°  0-9901,  D]^  0-9770,  <  1-44972, 
[ajc- 4-83°,  which  does  not  undergo  hydration  in  presence  of  acid. 
Attempts  to  hydrate  the  monoxide  were  unsuccessful,  the  reaction 
being  accompanied  by  condensation  and,  apparently,  dehydration  ;  the 
resulting  product  is  an  aldehyde,  C'loHjgU,  b.  p.  120 — 122°/25  mm., 
D°  0-8706,  D}«  0-8576,  n"^  1-5038. 


Lhialool  dioxide,   ^^^^>CH'CH2-CH2'CMe(OH)'CH<^^^ 


IS   a 


colourless  liquid,  b.  p.  131— 133°/25  mm.,  Dg  1-0552,  Df  1-0440, 
72^     1-46170,     [ajn   +53°.     On    hydration    it    yields    the    trihydric 

oxyalcohol,    OH-CMe2-CH(OH)-CH2-CH2-CMe(OH)-CH<V^2^    as    a 

viscous  liquid,  b.  p.  207 — 212°/26  mm. ;  with  acetic  anhydride,  this 
compound  yields  the  tetra-acetyl  derivative,  CiqHi^(0H)(0Ac)4,  b.  p. 
207— 209°/20  mm.,  D»  1-1249,  DJg  1-1114,  w"  1-4531. 

Acetyl'linalool  monoxide,    l'  ^^>CH'CH/CH,-CMe(OAc)'CH:OH„ 

is  a  colourless,  mobile  liquid,  b.  p.  138— 139°/25  mm.,  D^  0-9879, 
Df  0-9742,  n^  1*44847,  [ajo -2-58°.  On  hydration,  it  gives  a 
mixture  of  the  trihydric  alcohol,  C^oHjy(OH)3,  and  its  monoacetyl 
derivative,  CjqHj^(0H)2'0Ac;  the  latter  could  not  be  isolated,  but  the 
former  is  a  colourless,  viscous  liquid,  b.  p.  177 — 180°/ 15  mm.,  which 
gradually  deposits  crystals,  m.  p.  54 — 55°. 
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Acefcyl-linalool  dioxide  could  not  be  obtained,  benzoylhydroperoxide 
oxidising  the  double  linking  in  the  a^S-posibion  to  the  acetyl  group 
only  with  great  difficulty. 

Citral  7nonoxide,  ?^^^>CH'CH,'CH,'CMe:CH'CHO,  is  a  mobile 

liquid  which  rapidly  turns  yellow  in  the  air,  b.  p.  144*5 — 145 "5°/ 
20  mm.,  Df  0-9679,  n"^  1-47848  ;  it  gives  all  the  reactions  of  aldehydes, 
its  oxime  and  semicarbazone  being  non-crystalline.  With  water  it 
gives  the  glycoU  OH-CMe2-CH(OH)-CH2-CH2-CMe:CH-CHO,  which 
is  a  mobile  liquid,  b.  p.  141— 142°/24  mm.,  D°  10584,  DJ^  1-0335, 
and  forms  a  non-crystalline  oxime  and  semicarbazone.  Oxidation  of 
the  glycol  with  moist  silver  oxide  yields  the  unsaturated  acid^ 

OH-CgHj^-COgH, 
b.    p.   176 — 180°/19    mm.,   which  could  not  be  obtained  quite   pure. 
When  heated  in  a  sealed  tube  with  active  anhydride,  the  glycol  reacts 
in  the  enolic  form  (compare  Semmler  and  Schossberger,  Abstr.,  1911, 
i,  475),  giving  the  triacetyl  derivative, 

OAc-CMe2-CH(OAc)-CH2'CH2-CMe:o:OH-OAc, 
b.  p.  205—207715  mm. 

In  the  preparation  of  citral  dioxide,  the  latter  decomposes,  yielding 
formic  acid  and  the  volatile  aldehydic  oxide, 

V^^CH-CHg-CHg-CHMe-CHO, 

b.  p.  114—115725  mm.,  DJ  0-9724,  Dl«  0-9419,  <  1-43728,  which  gives 
a  non-crystalline  oxime  and  semicarbazone.  This  compound  is  readily 
hydrated  to  the  aldehydic  glycol,  Q^ll^fiip^)^^^,  b.  p.  161—162725  mm., 
DS  1-0690,  D;«  1-0573,  <  1-4710. 

OHPh 
Benzylideneacetone  oxide,    ' ^CHAc,  is  a  mobile,  golden-yellow 

liquid,  b.  p.  123—125711  mm.,  DJ  1-0835,  Bit  1'0694,  which,  in 
presence  of  water,  undergoes  gradual  decomposition  into  benzaldehyde 
and  probably  methylglyoxal ;  the  same  decomposition  occurs  on  keeping 
or  distilling  the  oxide. 

With  increase  of  the  number  of  oxygen  atoms  united  to  the  carbon 
in  the  a^-position  with  respect  to  the  double  linking,  oxidation  by 
means  of  benzoylhydroperoxide  no  longer  occurs.  Attempts  to 
oxidise  cinnamic  acid  in  this  way  were  unsuccessful.  T.  H.  P. 


The  Isomeric  Tanacetyl  Alcohols.  Yincenzo  Paolini  and 
BiANCA  DiviziA  {Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i,  570 — 574). — 
It  has  been  shown  (Paolini,  Abstr.,  1911,  i,  730)  that  tanacetyl  alcohol 
(thujol)  is  a  mixture  of  two  isomerides.  A  dextrorotatory  tanacetone, 
distinct  from  /8-tanacetone,  has  now  been  isolated  from  thuja  oil,  and 
yields  on  reduction  a  mixture  of  alcohols  quite  similar  to  the  ordinary 
tanacetyl  alcohol,  in  which  ^-thujyl  alcohol  predominates.  Similarly, 
a  mixture  has  been  isolated  from  the  products  of  reduction  of  oil  of 
absinthe,  the  fraction  of  b.  p.  208 — 210°  being  used.  From  this,  a 
phthalate  with  [a]^  +  2°28'  and  m.  p.  95—96°  has  been  obtained, 
yielding  on  hydrolysis  the  alcohol,  with  [ajn  +50°0r.     It  is  proposed 
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to    term  this   alcohol   hthujyl  alcohol,    reserving    y   for    the   alcohol 
accoini>anyiiig  it  in  oil  of  absinthe.  0.  II.  D. 

The  Density  of  Camphor  as  Deduced  from  the  Densities  of 
its  Solutions  in  Different  Solvents.  H.  Malosse  (Compt.  rend., 
1912,  154,  1697— 1698).— The  densities  at  20°  of  solutions  of  camphor 
in  thfi  following  solvents  have  been  determined  :  99%  alcohol,  90% 
alcohol,  acetone,  methyl  alrohol,  benzene,  ethyl  acetate,  olive  oil, 
dimethylaniline,  acetic  acid,  and  carbon  tetrachloride ;  the  concentra- 
tions of  the  solutions  varied  from  10  to  60  grams  of  camphor  per  100 
grams  of  Folution.  Graphs  of  the  results  were  then  drawn,  and 
extrapolated  to  a  solution  containing  100  grams  of  camphor,  that  is, 
pure  camphor.  The  mean  density  thus  obtained  is  0963,  the  greatest 
deviations  from  the  mean  being  ±  0*002.  T.  S.  P. 

Essential  Oils.  IV.  Essence  of  Mespilodaphne  pretiosa. 
GusTAVE  Laloue  {Bull.  Soc.  chim.,  1912,  [iv],  11,  602 — 606.  Compare 
Abstr.,  1911,  i,  138). — The  author  has  studied  the  essential  oils 
obtainable  from  the  branches  and  wood  of  the  Mespilodaphne  pretiosa, 
belonging  to  the  Lauracea  family.  The  branches  on  distillation  with 
steam  yield  0*5%  of  a  very  mobile,  pale  yellow  oil,  Df  0*89 12  ; 
od  7°20'  ;  Qi^  1469  ;  acid  number,  14  ;  acetyl  number,  165*2.  It  has  a 
Fmell  closely  resembling  that  of  linalool,  and  is  chiefly  composed  of  that 
alcohol.  The  wood  on  similar  treatment  yields  a  mixture  of  a  light 
and  a  heavy  oil,  the  total  yield  being  0  69%.  The  lighter  oil,  which 
constitutes  five-sevenths  of  the  mixture,  is  greenish-yellow,  with  an 
odour  of  rosewood.  Its  constants  are  :  D4'^  09539  ;  a^  +  8°48'  ; 
n^,  1'501  ;  acid  number,  07;  saponification  number,  100*8;  acetyl 
number,  205  1.  The  heavy  fraction  is  a  light  brown  oil  with  an  odour 
of  cinnamon,  D4^  10551;  aD  +  3°8';  n^  1*545;  acid  number,  3*5; 
saponification  number,  203*7  ;  acetyl  number,  247*8.  It  consists,  for 
the  greater  part,  of  a  benzoate,  which  is  probably  that  of  linalool  or 
geraniol.  W.  G. 

Constituents  of  Oil  of  Savin.  J.  Watson  Agnew  and  Robin  B. 
Croad  (Analyst,  1912  37,  295— 298).— The  oil  was  first  bydrolysed 
with  potassium  hydroxide,  then  distilled  with  steam,  and  the  distillate, 
after  being  dried  over  anhydrous  sodium  sulphate,  submitted  to 
fractional  distillation.  The  following  yields  were  obtained :  First 
runnings  (pinene),  b.  p.  150—160°,  1*7%;  sabinene,  b.  p.  162 — 166°, 
16*0%;  terpinene  fraction,  b.  p.  175—185°,  5*3%;  sabinol,  b.  p. 
208—209°  17*0%  ;  residue,  b.  p.  above  210°,  16*0%;  resin  from  steam- 
distillation,  31*0%;  acids  (acetic,  formic,  and  another  acid,  m.  p.  85°), 
7*0%.  Certain  samples  examined  yielded  large  quantities  of  pinene, 
and  had  evidently  been  mixed  with  oil  of  turpentine.  W.  P.  S 

Production  and  Polymerisation  of  Butadiene,  Isoprene,  and 
their  Homologues.  William  H.  Perkin  {J.  Soc.  C/iem.  Ind.,  1912, 
31,  616 — 624). — Despite  frequently  recurring  statements  to  the 
contrary,  there  can  now  be  no  doubt  that  caoutchouc  may  actually  be 
obtained  synthetically  by  the  polymerisation  of  isoprene  and  its 
homologues,  and  that  the  synthetic  product  is  really  caoutchouc  and 
strictly  comparable  with  natural  caoutchoucs. 
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The  raw  material  for  the  synthetic  production  of  caoutchouc  must 
be  available  in  large  quantities,  and  the  only  materials  fulfilling  the 
necessary  conditions  seem  to  be  wood,  starch,  sugar,  petroleum,  and 
coal. 

Much  work  has  been  done  on  the  halogenation  of  hydrocarbons,  such 
as  pentane  and  isopentane  and  the  elimination  of  halogen  hydride 
from  the  products,  and  the  conversion  of  lactic  acid  into  dimethylallene 
and  isoprene  by  a  somewhat  complicated  process  has  been  investigated, 
but  the  important  method  whereby  isoprene  may  be  obtained 
readily  and  in  quantity  requires  woamyl  alcohol  as  the  initial 
material.  isoAmyl  chloride,  obtained  by  the  action  of  hydrogen 
chloride  on  the  fraction,  b.  p.  128 — 131°,  of  commercial  fusel 
oil,  is  chlorinated  in  the  vaporous  state  in  sunlight  or  the  light  of 
a  mercury  lamp,  in  a  specially  constructed  apparatus,  whereby  the 
formation  of  more  highly  halogenated  substances  than  dichlorides  is 
prevented.  The  chlorinated  product  can  be  separated  by  careful 
fractionation  into  yS-dichloro-^-methylbutane,  b.  p.  142°,  ^8-dichloro- 
^-methylbutane,  b.  p.  152 — 155°,  and  aMichloro-P-methylhutane,  b.  p. 
170 — 172°,  the  constitution  of  the  last  being  proved  by  its  conversion 
ultimately  into  ;8-methyladipic  acid.  All  three  dichlorides  yield 
isoprene  when  passed  over  hot  soda-lime,  so  that  in  the  preparation  of 
the  hydrocarbon  the  fraction,  b.  p.  140 — 180°,  of  the  chlorinated 
products  is  passed  directly  over  soda-lime  in  an  iron  tube  at  about 
470° ;  the  yield  of  isoprene  is  about  40%  of  that  theoretically 
possible. 

The  polymerisation  of  isoprene  to  caoutchouc  is  effected  by 
Matthews'  sodium  process,  which  has  the  important  advantages  over 
other  methods  that  it  is  practically  quantitative,  can  be  performed 
in  the  cold  or  at  a  very  moderate  heat,  and  is  not  seriously  affected 
by  the  presence  of  impurities,  such  as  /?-methyl-A^-butylene  or  other 
hydrocarbons  which  are  not  capable  of  polymerisation  to  caoutchouc. 
The  isoprene  is  sealed  up  with  about  3%  of  thin  sodium  wire,  and  is 
heated  at  about  60°  for  several  days  ;  the  dark  brown  product  may  be 
treated  with  acetone,  and  the  precipitated  caoutchouc  may  be  washed 
with  alcohol  or  heated  with  steam  to  remove  acetone  and  any  unpoly- 
merised  hydrocarbon. 

There  is  every  reason  to  believe  that  this  process  may  be  developed 
into  an  actual  process  for  the  manufacture  of  rubber  provided  that 
some  cheap  means  of  obtaining  fusel  oil  in  quantity  is  discovered. 

Reference  is  made  to  Fernbach's  fermentative  processes,  whereby 
starch  is  converted  into  acetone,  on  the  one  hand,  and  fusel  oil  on  the 
other.  The  fusel  oil  thus  produced  contains  a  high  percentage  of 
butyl  alcohol.  Since  Harries  has  shown  that  the  rubber  obtained 
by  the  polymerisation  of  A*v- butadiene  is  of  better  quality  than  that 
obtained  from  isoprene  (Abstr.,  1911,  i,  798),  butyl  alcohol  has  been 
converted  into  butyl  chloride,  and  this,  by  chlorination  in  the  apparatus 
previously  mentioned,  into  a  mixture  of  a^-,  ay-,  and  aS-dichlorobutanes. 
All  of  these  yield  A"v-butadiene  when  passed  over  hot  soda-lime. 

ay-Dichlorobutane  has  also  been  obtained  by  the  following  method. 
Acetaldehyde  is  converted  by  very  dilute  potassium  carbonate  into 
aldol,  which  is  then  reduced,  electrolytically  or    by^  neutral   reducing 
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agents,  to  ay-butylene  glycol ;  the  latter  is  converted  by  hydrochloric 
acid  into  ay-dichlorobutane,  from  which  the  butadiene  is  produced  by 
the  soda-lime  method.  The  butadiene  is  polymerised  to  butadiene 
rubber  by  the  sodium  process.  The  author  does  not  go  so  far  as  to 
pay  that  synthetic  rubber  is  identical  with  natural  caoutchouc,  but 
states  that  it  is  comparable  with  ordinary  caoutchouc  in  that  it  can  be 
vulcanised  and  answers  all  the  other  tests  to  which  caoutchouc  must 
be  put  by  the  manufacturer.  C  S. 

Chemistry  of  Caoutchouc.  IV.  David  Spence  {Zeitsch.  Chern. 
Ind.  KoUoide,  1912,  10,  299—306).— The  effect  of  temperature  on  the 
vulcanisation  of  caoutchouc  has  been  investigated.  Practically  no  vulcani- 
sation takes  place  in  good  specimens  heated  to  40° ;  the  change  is  not 
appreciably  accelerated  on  exposure  to  sunlight.  On  the  other  hand, 
partly  decomposed  caoutchouc  undergoes  considerable  vulcanisation 
under  the  same  conditions.  Even  at  temperatures  just  below  60°, 
vulcanisation  is  very  slow  ;  above  that  temperature  it  is  much  more 
rapid.  The  widely  accepted  view  that  it  is  impossible  to  vulcanise 
caoutchouc  so  that  all  the  free  sulphur  disappears  is  erroneous.    G.  S. 

Occurrence  and  Method  of  Formation  of  Resin-Acids. 
II.  John  Kohler  {J.  pr,  Chem.,  1912,  85,  [ii],  523—534.  Compare 
Abstr.,  1906,  i,  100). — It  has  been  shown  previously  that  a 
white,  crystalline  resin,  consisting  essentially  of  sapinic  acids,  is 
occasionally  found  in  winter  under  the  bark  of  Swedish  pines  and 
firs.  This  particular  variety  of  resin  (winter-resin)  is  also  met 
with  during  other  seasons,  but  then  invariably  contains  turpentine. 
The  more  frequent  occurrence  of  this  resin  in  winter  is  referred  to  the 
sensitiveness  of  the  sapinic  acids  towards  heat  and  atmospheric 
oxygen. 

Whilst  making  observations  on  the  occurrence  of  winter-resin  in  the 
neighbourhood  of  Wengen  in  the  Bernese  Oberland,  the  author  came 
across  two  instances  in  which  the  winter-resin  (of  red  firs)  was 
associated  with  a  pale  yellow  liquid,  which  is  considered  to  be  the 
parent  substance  of  the  resin  acids. 

The  liquid  is  acid  in  character  and  rapidly  becomes  partly 
crystalline,  owing  to  transformation  into  resin  acids,  but  whether  this 
change  is  due  to  atmospheric  oxidation  could  not  be  determined.  From 
experiments  on  the  molecular  weight  of  the  liquid  in  glacial  acetic 
acid  before  and  after  transformation,  and  allowing  for  the  resin  acids 
and  turpentine  present  in  the  liquid,  the  molecular  weight  of  the 
substance  is  estimated  at  154. 

The  author  inclines  to  the  view  that  the  parent  substance  consists 
of  an  aldehyde  or  camphor-like  compound,  CjQHjgO,  from  which  the 
resin  acids  are  formed  by  oxidation  as  follows:  2C9Hj5*CHO  +  0  = 
Ci9H29-C02H  +  H20. 

The  crystalline  resin  associated  with  the  above-mentioned  liquid 
contained  in  one  instance  25%  of  ^pimaric  acid,  whilst  the  crystalline 
substance  deposited  from  the  liquid  itself  consisted  almost  entirely  of 
sapinic  acids.  In  the  other  case  the  resin  was  composed  of  almost 
pure  Z-pimaric  acid.  F.  B. 
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Chemical  Examination  of  Pine-resin  (from  Picea  excelsa). 
III.  John  Kohler  {J.  pr.  Chem.,  1912,  Q^,  [ii],  534— 664).— The 
author  finds  that  ^pimaric  acid,  which,  hitherto,  has  been  isolated 
only  in  an  impure  condition  from  galipot,  is  a  common  constituent  of 
the  resin  of  the  red  fir  (Pfcea  excelsa). 

It  is  occasionally  found  in  fairly  well-developed  crystals  in  the 
winter-resin  obtained  from  the  upper  portion  of  the  stem,  but  is 
generally  accompanied  by  more  readily  soluble  acids  (probably  sapinic 
acids)  of  a  less  rotatory  power.  It  has  the  formula  CgoHgoOg  and 
[a]2o  -280-5°.  The  m.  p.  is  indefinite  (134—152°),  owing  to  partial 
transformation  into  colophonic  acids. 

When  heated,  it  yields  a  mixture  of  ^-colophonic  acids,  identical 
with  the  a-colophonic  acids  obtained  from  sapinic  acid,  together  with 
i-colophonic  acid. 

The  active  colophonic  acids  crystallise  in  the  monoclinic  system,  and 
cannot  be  separated  by  fractional  crystallisation. 

i-Colophonic  acid  crystallises  in  prisms  belonging  to  the  rhombic 
system  :  [a:b:c  =  0-47698  : 1  :       cj. 

The  colophonic  acids  are  distinguished  from  the  naturally  occurring 
resin  acids  in  that  they  gelatinise  when  dissolved  in  alcohol  and 
dilute  aqueous  ammonia  and  the  resulting  solution  diluted  with 
water.  F.  B. 

Resins  Employed  in  Embalming  in  Egypt  and  Carthage 
during  the  First  Millenium  B.C.  Alexander  Tschirch  and 
Louis  Reutter  {Arch.  Fharm.,  1912,  260,  170— 185).— Copious 
references  to  the  literature  of  the  processes  of  embalming  and  the 
materials  used  by  the  ancients  are  given.  Previous  investigators  have 
examined  the  materials  employed  by  their  appearance,  odour,  volatility, 
solubility,  etc.,  but  their  deductions  are  untrustworthy,  because,  owing 
to  the  fact  that  the  ancients  frequently  employed  mixtures  of  resinous 
materials,  the  only  certain  method  of  examination  is  to  isolate  and 
analyse  individual  chemical  substances. 

Using  this  process,  the  authors  have  examiced  the  resins  obtained 
from  embalmed  Egyptian  mummies,  and  have  recognised  storax 
(probably  Storax  officinalis  or  Liquidamhar  orientalis)  by  the 
isolation  of  cinnamic  and  benzoic  acids,  vanillin,  and  gum  mastic  by 
the  isolation  of  ^-masticic  acid,  )8-masticonic  acid,  and  resen,  and 
Aleppo  resin  by  the  isolation  of  alepopinic  acid,  and  asphalt,  although 
the  presence  of  the  last  cannot  be  proved  definitely.  Natron  and 
sugar  have  also  been  identified,  the  latter  probably  being  derived  from 
the  wine  in  which  the  corpses  have  been  washed. 

The  same  substances  have  been  found  in  the  materials  used  for 
embalming  in  Carthage.  In  addition,  sandarac  has  also  been  (some- 
what doubtfully)  identified.  One  substance  found  in  the  embalming 
materials  of  Carthaginian,  but  never  of  Egyptian,  mummies  is 
incense.  Amber  has  been  found  in  the  embalming  material  of  a 
Phoenician  mummy.  The  authors  note  with  interest  that  the  m.  p.'s 
of  the  cinnamic  acid,  benzoic  acid,  and  vanillin,  and  the  rotatory 
and  reducing  powers  of  the  sugar  are  the  same  as  at  the  present  time, 
although  some  of  these  substances  are  3000  years  old.  C.  S. 
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[The  Qlucoside  of  Aralia  japonica]  Lucien  Danzel  (/.  Pharm. 
Chim.,  1912,  [vii],  5,  530—534.  Compare  Houdas,  Abstr.,  1899, 
i,  772). — The  leaves  of  Aralia  japonica  on  extraction  with  alcohol  and 
precipitation  with  water  yield  a  glucoside  aralin,  which,  after  extrac- 
tion with  ether  and  several  crystallisations  from  alcohol,  is  obtained 
in  colourless,  transparent  crystals,  m.  p.  260°,  [a]^  -|-52-5°  It  is 
insoluble  in  water,  contains  no  nitrogen,  and  is  unacted  on  by  nitric 
or  hydrochloric  acids.  It  does  not  reduce  Fehling's  solution.  It  is 
hydrolysed  by  dilute  sulphuric  acid,  yielding  dextrose  and  aralidin,  a 
white,  crystalline  solid,  m.  p.  246 — 248°,  insoluble  in  water  and 
having  an  acid  reaction  to  bases.  It  has  no  action  on  Fehling's 
solution.  W.  G. 

Distribution  of  Amygdalin.  Leopold  Rosenthaler  {Arch. 
Pharm.,  1912,  250,  298— 301).— In  order  to  ascertain  whether 
amygdalins  from  different  sources  are  stereoisomeric,  the  author  has 
determined  the  m.  p.,  specific  rotation,  molecular  weight,  percentage  of 
nitrogen,  and  rotation  of  the  mandelic  acid  obtained  after  hydrolysis, 
of  the  amygdalins  obtained  from  the  kernels  of  the  apricot,  peach, 
plum,  cherry,  and  from  the  apple  and  the  quince.  The  results  show 
that  all  these  amygdalins  are  identical  with  that  from  the  bitter 
almond.  C.  S. 


The  Glucosidic  Acids  of  Convolvulin  and  the  Composition 
of  Crude  tsoRhodeose.  Emil  Votocek  (Zeitsch.  ZUckerind.  B'dhm., 
1912,  36,  577 — 584). — Rhamnose  has  been  identified  among  the 
products  of  acid  hydrolysis  of  convolvulic  acid.  Convolvulin  on 
alkaline  hydrolysis  yields  a-methylbutyric  acid  and  two  glucosidic  acids, 
crystalline  convolvulic  acid  and  amorphous  purgic  acid.  The  former 
yields  dextrose,  rhodeose,  and  rhamnose  and  hydroxypentadecoic  acid  on 
hydrolysis ;  the  latter  gives  rise  to  decoic  acid,  hydroxylauric  acid,  and 
syrupy  isorhodeose. 

The  hydrogen  cyanide  addition  product  of  isorhodeose  when  oxidised 
with  nitric  acid  does  not  form  mucic  acid.  E.  F.  A. 


Saponin  of  the  White  Soapwort.  II.  Leopold  Rosenthaler 
and  Knut  T.  Strom  {Arch.  Pharm.,  1912,  250,  290—297.  Compare 
Abstr.,  1906,  i,  32). — When  heated  with  dilute  sulphuric  acid, 
gypsophila-saponin  yields,  in  addition  to  sugars,  a  substance  which 
ordinarily  is  called  sapogenin  ;  the  authors,  however,  prefer  the  name 
prosapogenin.  It  has  m.  p.  207°  (decomp.),  crystallises  in  needles  or 
prisms,  has  [a]if  +11*92°,  forms  a,  semicarbazone,  m.  p.  241°,  and  is  con- 
verted by  2%  sulphuric  acid  under  pressure  into  sapogenin,  C24H34O5, 
m.  p.  267—268°,  crystalline  rosettes.  Sapogenin  has  [a]{f  +90-86°,  is 
a  monobasic  acid,  forms  a  methyl  ester,  m.  p.  192°,  diacetyl  derivative, 
m.  p.  16i — 165°,  and  semicarbazone,  m.  p.  259 — 260°  (decomp.),  and 
yields,  by  oxidation  with  alkaline  potassium  permanganate  at  60 — 70°, 
as-dimethylsuccinic  acid  and  a  small  quantity  of  a  volatile  (fatty?) 
acid.  C.  S. 
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Preparation  of  Chlorophyll.  Yladimir  Stanek  {Zeitsch. 
Zuckerind.  Bohm,  1912,  36,  574 — 576). — Erher  does  not  extract 
chlorophyll  from  undamaged  leaves,  but  from  finely  divided  leaves  the 
chlorophyll  is  extracted  completely  without  difficulty. 

Fresh  leaves  full  of  sap  may  be  deprived  of  70%  of  this  by  exposure 
for  a  short  time  in  a  tall,  closed  vessel  to  ether  vapour.  When 
pressed,  without  cutting  up  the  leaves,  the  sap  is  removed  as  a 
brown  fluid,  the  chlorophyll  remaining  in  the  residue. 

Very  little  lecithin  is  extracted  by  ether  in  this  way,  whereas 
extraction  with  alcohol  and  shaking  of  this  extract  with  benzene 
causes  a  good  deal  of  lecithin  to  accompany  the  chlorophyll. 

E.  F.  A. 

The  Chlorophyll  Group.  XVI.  Anhydro-/3-phyllotaonin 
Henryk  Malaeski  and  Leon  Marchlewski  (Biochem.  Zeitsch.,  1912 
42,  219 — 234). — According  to  Kozniewski  and  Marchlewski,  the  pro- 
duct obtained  by  the  action  of  hydrochloric  acid  on  alkachlorophyll, 
which  was  discovered  by  Sohunck  and  called  phyllotaonin,  is  a  mixture 
containing  an  anhydride  of  lactam  character  which  cannot  be  extracted 
from  its  ethereal  solution  by  15%  hydrochloric  acid,  and  a  correspond- 
ing hyd rated  derivative  which  can  be  extracted  by  4%  hydrochloric 
acid.  On  these  differences  of  properties,  a  method  of  separation  of 
the  two  substances  is  founded.  The  lactam  can  be  converted  into  the 
hydrated  derivative  by  treatment  with  sodium  hydroxide,  and  this 
substance  on  heating  in  solution  can  be  reconverted  into  the  anhydride. 
This  anhydride  is  designated  anhydro-/3-phyllotaonin,  and  the 
authors  give  an  account  of  their  experiments  for  obtaining  this 
substance  pure.  The  chief  operations  are  as  follows  :  The  chlorophyll  is 
treated  with  2%  alcoholic  potassium  hydroxide.  From  the  filtered 
clear  solution  the  alk  meo-chlorophyll  is  precipitated  by  barium  or 
calcium  chloride.  The  precipitate,  after  extraction  with  ether,  is  treated 
with  concentrated  hydrochloric  acid,  in  which  it  almost  entirely 
dissolves.  The  filtered  solution  in  acid  is  then  diluted  with  water 
and  neutralised  with  sodium  carbonate,  and  the  precipitate  after 
drying  is  dissolved  in  chloroform.  The  chloroform  solution  is 
diluted  with  a  large  amount  of  ether ;  the  solution  thus  obtained 
is  extracted  with  15%  hydrochloric  acid,  and  then  with  concentrated 
acid.  The  latter  solution  is  then  diluted  with  water  and  immediately 
extracted  with  ether.  The  residue  from  the  last  extract  is  then  recrys- 
tallised  from  alcohol.  The  spectrum  of  the  anhydrophyllotionin  is 
described  in  some  detail,  and  a  preliminary  account  is  given  of  some  of 
its  chemical  reactions.  S.  B.  S. 

Tannin.  Josef  Herzig  {Ber.,  1912,  45,  1986).— The  fact  that 
dextrose  was  not  obtained  by  Herzig  and  Kenner  (Abstr.,  1909,  i, 
713)  on  hydrolysis  of  metbylotannin  with  potassium  hydroxide  is  not 
regarded  as  contrary  to  the  possibility  that  tannin  is  a  glucoside 
(compare  Manning  and  Nierenstein,  this  vol.,  i,  566).  E.  F.  A. 

Transformations  of  Thiophen-2-aldehyde.  E.  Grishkewitsch- 
Troohimowsky  and  Ippolyt  Matschurevitsch  (/.  Euss.  Phys.  Chem. 
Soc,  1912,  44,  570—581.     Compare  Abstr.,  1911,  i,  48l).^Thiophen- 
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2-aIdehyde  readily  forms  a  sodium  hydrogen  sulphite  compound, 
C^H8S-CH(OH)-0-S03Na. 

The  8emicarbazo7ie,  C^HgS'CHIN'NH'CO'NHg,  forms  white,  silvery 
scales,  m.  p.  213°  (decomp.). 

The  azhie,  C^HgS-CHIN-NICH-C^HaS,  crystallises  in  yellow  needles, 
m.  p.  151—152°. 

With  acetophenone  in  presence  of  sodium  methoxide,  thiophen-2- 
aldehyde  condenses,  giving  thieiii/lideneaceiophenone, 

C^HgS-CHICH-COPh, 
which  forms  yellowish-green  crystals,  m.  p.  59°.     With  bromine  this 
compound  yields  the  dibromide,  C^HgS'CHBr'CHBr'COPh,  in  colourless 
needles,  m.  p.  113°  (decomp.). 

Thienylideneacetone,  C^H^S'CHICH-COMe,  m.  p.  30 — 35°,  forms  a 
dihromide,  CgHgOBrgS,  m.  p.  about  60°  (decomp.). 

Dithienylideneacetone,  C^HgS-CHrCH-CO-CHICH-C^HgS,  obtained 
by  the  condensation  of  thienylideneacetone  with  thiophen-2-aldehyde  in 
presence  of  sodium  hydroxide,  forms  bright  yellow  plates,  m.  p. 
119 — 120°,  and  yields  a  tetrabromide,  CigH^QOBr^Sg,  m.  p.  about 
105°  (decomp.). 

Benzylidenethienylideneacetone,  C^H^S'CHICH'CO'CHICHPh,  forms 
pale  yellow  needles,  m.  p.  100°,  and  gives  a  tetrabromide,  Cj^HjoOBr^S, 
m.  p.  about  105°  (decomp.). 

Ethyl  i-thienyl-2  :  6-di7)iethyldihydropyridine-3  :  6-dicarboxylate, 

obtained  by  the  condensation  of  thiophen-2-aldehyde,  ethyl  aceto- 
acetate,  and  ammonia  in  alcoholic  solution,  forms  blue  needles, 
m.  p.  169—170° 

Oxidation  of  the  preceding  compound  yields  ethyl  4c-thienyl-2  :  6- 
dimethylpyridine  -3:5-  dicar  boxy  late,     N<^^®.*^[^Q2Et)^(>,.Q^jj^g^ 

which  forms  faintly  yellow,  shining  needles,  m.  p.  76*5 — 77*5°,  and 
gives  a.  hydr iodide,  (.\^B^^fi^^ 8,111,  m.  p.  about  160°  (decomp.),  and  a 
platinichloride,  {0^^\{^f>^1^8)^M2^^G'^Q,  decomposing  at  about  120°. 
From  silver  4:-thienyl-2  :  G-dimeihylpyridine-S  :  5-dicarboxyIate,  the 
hydrochloride   of  ^-thienyl-2  :  6-dimethylpyridine-3  :  5-dicarboxylic  acid, 

N*^p,jyj.p,J^  2 ^^C* 0^1138,1101,  was  prepared.  The  attempted  pre- 
paration of  4-thienyl-2  : 6-dimethylpyridine  by  dry  distillation  of  the 
potassium  salt  of  the  dicarboxylic  acid  with  lime  resulted  in  decom- 
position of  the  acid  into  hydrogen  sulphide,  carbon  dioxide,  and 
2  : 6-dimethylpyridine. 

The  thiophen  ring  is  found  to  be  unstable  towards  potassium 
cyanide,  attempts  to  prepare  a  compound  analogous  to  benzoin  by  the 
condensation  of  thiophen-2-aldehyde  with  potassium  cyanide  being 
hence  unsuccessful.  T.  H.  P. 

*' Selenindigo  "  ("  Bis  selenonaphthenindigo  ")  and  Aromatic 
Selenium  Compounds.  I.  Rudolf  Lesser  and  R.  Weiss 
{Ber.,  1912,  45,  1835 — 1841). — A  preliminary  account  of  the  results 
of  successful  endeavours  to  prepare  compounds  containiog  a  selenium 
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atom  in  place  of  a  sulphur  atom.  The  products  show,  in  general, 
similar  chemical  properties  to  the  corresponding  sulphur  compounds, 
but  differ  from  them  in  physiological  effect. 

A  solution  of  potassium  hydroselenide  is  treated  with  a  diazotised 
solution  of  anthranilic  acid,  and  the  resultant  diazo-compound  decom- 
posed by  warming ;  on  acidifying  the  hot  solution  there  separates 
diphenyldiselenide-di-o-carhoxylic  acid  (^' diselenodisalicylic  acid"), 
Se2(CgH4*COoH)2,  a  pale  yellow,  crystalline  substance,  m.  p.  296 — 297° 
(decomp.).  The  mother  liquors  contain  diphenylselenide-di-o-carhoxylic 
acid,  Se(CgH4*C02H)2,  pale  yellow,  microscopic  needles,  m.  p.  228 — 229°. 
The  diseleno-acid  is  reduced  in  alkaline  solution  by  zinc  dust  to 
'^  selenosalicylic  acid  [o-selenolbenzoic  acid],  SeH'CgH^'COgH,  which  is 
stable  only  as  the  salt,  and  on  acidification  the  diseleno  acid  is  re-obtained. 
If  the  reduced  alkaline  solution  is  introduced  into  a  solution  of  the 
theoretical  quantity  of  a  salt  of  chloroacetic  acid,  the  mixture  warmed, 
and  then  precipitated  by  mineral  acid,  there  is  obtained  a  quantitative 
yield  of  o-carboxyphenylselenolacetic  acid,  COgH'CgH^'Se'CHg'COgHy, 
microscopic  needles,  m.  p  233 — 234°  (decomp.).  Chlorosulphonic  acid 
dissolves  this  substance  to  a  red  solution,  which  on  treating  with  water 
precipitates  a  red  substance,  soluble  in  alkalis  to  a  violet-blue 
solution. 

When  o-carboxyphenylselenolacetic  acid  is  boiled  with  excess  of 
acetic  anhydride  and  some  anhydrous  potassium  acetate,  and  the 
excess  of  acetic  anhydride  subsequently  removed  by  distillation  or  by 
the  addition  of  water,  an  acetyl  compound  is  obtained,  which  by 
hydrolysis    with    sodium    hydroxide    solution    yields    S-hydroxyseleno- 

naphthen,  CgH^<C^  ^       ^^CH.  colourless,  silky  needles,  m.  p.  76 — 77°. 

This  resembles  the  analogous  hydroxythionaphthen  in  its  main 
properties ;  by  dissolving  in  alkali  solution  and  oxidation  with 
potassium  ferricyanide,  it  is  converted  into  *'  selenindigo  "  ("  2  : 2-bis- 
selenonaphthenindigo  ")  [2  :  2'-bisoxyselenonaphthen], 

compare  Friedlander,  Abstr.,  1908,  i,  371,  372,  673,  674);  this  is 
sparingly  soluble  in  ordinary  solvents,  but  separates  from  xylene  in 
reddish-brown  needles,  which  sublime  undecomposed  at  270°  approx. 
and  have  m.  p.  330 — 335°.  It  is  reduced  by  alkali  and  hyposulphite  to 
to  a  yellow  vat  which  dyes  cotton  and  wool  violet-red. 

Hydroxyselenonaphthen  condenses  likewise  with  isatin,  and  red 
silky      needles     of       *'  2-8elenonaphth6n-3-indole-indigo "      [3'-indoxyl- 

2-8elenonaphthen-3-one],  C(.H4<^o  _^CIC<CT^  tt^x>"NH  (which  sublime 

undecomposed  at  approx.  250°,  and  have  m.  p.  about  350°),  separate 
immediately  on  warming  an  alcoholic  solution  of  the  two  substances 
with  a  drop  of  piperidine.  It  gives  a  yellow  vat  with  alkali  and 
hyposulphite,  which  dyes  a  bluer  shade  than  thioindgo  scarlet. 

"  Acenaphtheneselenonaphthenindigo  "      [S-oxy-7-oxyselenonaphthenyl- 

acenaphthene],  CgH4<CgQj>CIC<^  i  Jo    6^  prepared   analogously  to  the 
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above,  forms  yellowish-red  neeilles,  which  sublime  at  220°approx.,  and 
have  m.  p.  272°;  it  gives,  on  reduction,  a  yellow  vat. 

If  an  intimate  mixture  of  diphonyl-diselenido-di-o-carboxylic  acid 
with  phosphorus  pentachloride  is  heated  to  melting  and  the  benzene 
extract  of  the  product  saturated  with  ammonia,  there  is  obtained 
a  precipitate  of   diphenyl-diselenide-di-o-carhoxylamide, 

Se2(04H^-CO-NH2)2, 
yellow    needles,    m.    p.    265 — 266°.       On     boiling    with    a    solution 
of   potassium   permanganate,    this   is    oxidised   to    "  selenosaccharin " 

{bmzoic  selenonimide),  Cq\1^<^^  ^  ^NH,    colourless    needles,    m.    p. 

227 — 228°  (decomp.),  which  are  sparingly  soluble  in  water  ;  the  sweet 
taste  of  the  sulphur  analogue  is  entirely  lacking.  The  imino-hydrogen 
is  replaceable  by  metals,  the  salts  with  the  alkalis  being  very  soluble. 
Oxidation  of  diphenyl-diselenide-di-o-carboxylic  acid  give -i  the  parent 
substance  of  "  selenosaccharin,"  o-selenolbenzoic  acid,  which  is  very 
easily  soluble  in  water.  D.  F.  T. 

Compounds  of  Chloral  Hydrate  with  Urotropine  and 
CaJBPeine.  Albert  Leulier  (J.  Pharm.  Chim.,  1912,  [vii],  6, 
18 — 21). — Chloral  hydrate  in  saturated  aqueous  solution  combines  with 
urotropine  and  caffeine,  forming  in  each  case  two  compounds  according 
to  the  proportions  of  the  reagents  employed. 

Monochloralurotropine,  C(jHj3N4,C2HOCl3,H20,  crystallising  in 
rhombohedra,  and  dichloi'olurotr  opine,  CqU.^^^^,{C^'H.0C]^,^2^)^, 
crystallising  in  needles,  resemble  one  another  in  their  properties. 
They  are  colourless  and  odourless,  and  very  soluble  in  alcohol  and 
water.  They  volatilise  at  about  100°  without  melting.  They  are  both 
neutral  substances,  which  reduce  copper  solutions  and  ammoniacal 
silver  nitrate.  With  mineral  acids  they  yield  formaldehyde,  and  with 
alkalis  the  chloral  is  attacked,  giving  chloroform  in  the  cold  and 
carbylamine  on  heating. 

DicMorakaffeine,  C8Hi^02N^,H20,{02HOCl3.H20)2,  m.  p.  72—73°, 
on  remaining  loses  1  mol.  of  chloral  and  passes  into  monochl  oral  caffeine, 
C8Hio02N4,H20,C2HOCl3,H20,  m.  p.  92—93°.  The  latter  compound 
dissolves  in  water,  and  in  solution  slowly  dissociates  on  remaining,  the 
caffeine  separating  out.  In  hot  alcoholic  solution  it  is  completely 
dissociated.  When  heated  at  100°  all  the  chloral  is  driven  off,  leaving 
pure  caffeine.  W.  G. 

Bphedrine  and  i/^-Ephedrine.  Ernst  Schmidt  and  Franz  W. 
Calliess  (Arch.  Pharm.,  1912,  250,  154— 170).— The  following  results 
have  been  obtained  during  the  course  of  unsuccessful  experiments  for 
the  syntheses  of  ephedrine  and  j/^-ephedrine. 

As  the  result  of  attempts  to  racemise  the  active  bases,  it  has  been 
found  that  ephedrine  is  almost  unattacked  by  aqueous  barium 
hydroxide  at  210°,  whilst  j/^-ephedrine  is  converted  by  intramolecular 
change  into  ephedrine ;  the  results  are  the  same  when  alcoholic 
potassium  hydroxide  at  100 — 110°  is  employed.  On  the  contrary, 
ephedrine  is  converted  by  concentrated  sulphuric  acid  on  the  water- 
bath  into  j/^  ephedrine,  whilst  at  the  ordinary  temperature  ephedrine 
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and  j/r-ephedrine  are  both  converted  by  the  acid  in  seventy-two  hours 
into  a  substance  (or  substances)  of  the  same  rotatory  power.  By 
heating  with  acetic  anhydride,  ephedrine  and  i/r-ephedrine  yield 
identical  acetyl  derivatives,  m.  p.  101°  (hydrochloride)  m.  p.  176°, 
[ajn  96*8°;  platinichloride,  m.  p.  184°;  aurichloride,  m.  p.  165°), 
which  are  shown  to  be  acetyl-ij/'ephedrinet 

OH-CHPh-CHMe-NMeAc. 
During   the   acetylation,    therefore,    the   ephedrine    has    changed    to 
i/^- ephedrine. 

The  same  change  is  effected  by  nitrous  acid.  The  hydrochloride  of 
either  base  reacts  with  sodium  nitrite  to  form  the  same  nitroso- 
compound,  m.  p.  80°,  colourless  needles,  from  which  i^-ephedrine 
hydrochloride  is  obtained  by  hydrolysis  with  25%  hydrochloric  acid. 

C.  S. 

Harmaline  Derivatives.  Otto  Fischer  and  Walter  Boesler  {Ber., 
1912,  45,  1930 — 1934). — By  the  successive  addition  of  pj^ridine  and 
sodium  acetate  to  a  dilute  acetic  acid  solution  of  harmaline  and 
jo-toluenediazonium  chloride,  his-p-tolueneazoharmaline,  Cg^nggONg, 
m.  p.  182 — 183°  (decomp.),  reddish-brown  needles,  has  been  obtained. 
Bishenzeneazoharmaline,  decomp.  about  180°,  his-^-chlorohenze7ieazo- 
harmaline,  decomp.  185°,  and  bis-^-bromobenzeneazoharmaline,  decomp. 
200 — 203°,  have  been  prepared  in  a  similar  manner.  Harmine, 
a/?oharmine,  and  harminic  acid  do  not  form  similar  compounds. 

Harmaline  in  80 — 90%  sulphuric  acid  is  converted,  after  two  days 
in  darkness  or  six  to  seven  hours  in  sunlight,  into  a  sulphonic  acidy 
C^^H^fi^'N^^i  yellow  needles.  When  shaken  with  nitric  acid,  D  1*15, 
at  the  ordinary  temperature,  harmaline  is  converted  into  nitro- 
harmaline  (acetyl  derivative,  CJisHj^O^Ng,  m.  p.  181°  [decomp.],  golden- 
yellow  leaflets),  77i-nitroanisic  acid,  and  nitroa/>oharminecarboxylic  acid 
(Abstr.,  1905,  i,  229).  Nitroharmaline  is  converted  into  nitroharmine 
by  boiling  dilute  nitric  acid,  or,  better,  by  potassium  permanganate 
and  dilute  sulphuric  acid.  C.  S. 

Chemical  Action  of  Light.  XXIII.  Autoxidations.  II. 
GiACOMO  L.  CiAMiciAN  and  Paul  Silber  (Atti  R.  Accad.  Lincei,  1912, 
[v],  21,  i,  619—621;  Ber.,  1912,  45,  1842—1845.  Compare  this 
vol.,  i,  174). — On  prolonged  exposure  to  light,  pyrrole  undergoes 
complete  decomposition  into  products  which  are  largely  tarry  and 
from  which  the  following  compounds  have  been  isolated  :  (1)  a 
crystalline  compound,  01211^405X2,  apparently  derived  from  tripyrrole  ; 
(2)  ammonium  salts  of  undetermined  composition,  and  (3)  succinimide 
which  has  previously  not  been  obtained  from  pyrrole  and  may  be 
regarded  as  the  ketonic  form  of  the  quinol  of  pyrrole, 

C{OH):CH 

^C(OH):CH- 
In  the  dark,  pyrrole  undergoes  slight  resinification. 
Ethyl  dihydrocollidinedicarboxylate  (Hantzsch's  ester)  also  undergoes 
autoxidation  in  presence  of  oxygen  and  water,  yielding  ethyl  coUidine- 
dicarboxylate.  T.  H.  P. 

VOL.  CII.  i.  7/  y 
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Heemopyrrole.  Leon  Marchlewski  {Zeitech.  phyaiol.  Chem.j  1912, 
79,  351 — 352). — Polemical.  Reply  to  Fischer  and  Bartholomaus 
(this  vol.,  i,  580).  W.  D.  H. 

The  Solution  of  the  Hsemopyrrole  Question.  Hans  Fischer 
and  Erich  Bartholomaus  (5«r.,  1912,45, 1979 — 1986.  Compare  this 
vol.,  i,  297,  384,  493,  580) —The  constitution  of  a  2  : 3-dimethyl- 
4-ethylpyrrole  has  been  rendered  probable  for  hsemopyrrole :  this  is 
now  confirmed  by  the  synthesis  of  2  :  3-dimethyl-4  :  5-diethylpyrrole. 

By  condensation  of  dipropionylmethane  with  oximinomethyl  ethyl 

ketone,  a  pyrrole  of  the  constitution  NH<'        .*  i  ^^,-,,    is  obtained, 

from  which,  by  the  action  of  concentrated  sulphuric  acid,  the  propionyl 
group  is  eliminated  and  2  :  3-dimethyl-5-ethylpyrrole  obtained.  This 
is  entirely  different  from  hsemopyrrole.  On  introduction  of  a  second 
ethyl  group,  a  diethyl  pyrrole  identical  with  that  obtained  from 
hsemopyrrole  is  obtained. 

In  addition  a  new  pyrrole  has  been  obtained  from  the  hsemopyrrole 
mixture,  namely,  cryptopyn'ole  or  2  :  ^-dimethyl-^-ethylpyrrole, 

CMerCEt 
^CH=CMe 
Cryptopyro'ole  picraie  ha,a  m.  p.  137 — 138°. 

Dipropionylmethane  is  a  colourless  oil,  b.  p.  172 — 173°/711  mm., 
j)20  0*9445  ;  it  gives  a  reddish-brown  coloration  with  ferric  chloride 
in  alcoholic  solution. 

A:-Fropionyl-1  :  ^-dimethyl-5-etliylpyrrole  crystallises  in  colourless 
needles,  m.  p.  118 — 119°;  the  absorption  spectrum  shows  a  broad 
band  in  the  green. 

2  :  3-Dimethyl-6-ethylpyrrole  is  a  yellow  oil,  characterised  by  yielding 
an  azo-dye  with  diazobenzenesulphonic  acid,  which  forms  bronze- 
coloured  crystals.    It  forms  a  dimethyldiethylpyrrole,  m.  p.  106 — 107°. 

E.  F.  A. 

The  Synthesis  of  Tetramethylpyrrole.  Giuseppe  Plancher 
and  T.  Zambonini  {Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i,  598—600).— 
Two  grams  of  acetyltrimethylpyrrole  are  heated  to  220°  in  a  sealed 
tube  with  a  solution  of  2  grams  of  sodium  in  20  c.c.  of  absolute 
methyl  alcohol.  The  product  is  precipitated  with  water,  filtered  in  an 
atmosphere  of  nitrogen,  dried  in  a  vacuum,  and  crystallised  from 
light  petroleum;  it  then  forms  colourless  crystals,  m.  p.  111°.  This 
tetramethylpyrrole,  CgH^gN,  has  a  fsecal  odour,  and  rapidly  darkens  in 
air.     The  picrate  has  m.  p.  128°  (decomp.).  C  H.  D. 

Syntheses  of  Phyllopyrrole.  U.  Colacicchi  (Atti  E.  Accad. 
Zincei,1912,[v],21,i,  489— 493).— The  acetyltrimethylpyrrole  obtained 
by  the  action  of  heat  on  the  dipyrrylmethane  formed  by  the  condensa- 
tion of  paracetaldehyde  with  3-acetyl-2  : 4-dimethylpyrrole  (compare 
this  vol.,  i,  491)  is  not  identical  with  3-acetyl-2 : 4  : 5-trimethyl- 
pyrrole  prepared  by  Knorr  and  Lahge's  method  (Abstr.,  1902,  i,  821). 
"When   attempts   were  made  to  hydrolyse  the  latter  compound  with 
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alcoholic  potassium  hydroxide  in  a  sealed  tube,  the  products  were 
found  to  contain  phyllopyrolle  (Willstatter  and  Asahina,  this  vol., 
i,  41),  the  acetyl  group  of  the  original  derivative  being  replaced  by 
ethyl.  A  similar  replacement  is  ejffected  by  the  action  of  sodium 
ethoxide  on  hydrazones  (compare  Knorr  and  Hess,  Abstr.,  1911, 
i,  1019)  and  on  ketazines  (compare  Fischer  and  Bartholomaus, 
this  vol.,  i,  50).  The  author  has,  indeed,  obtained  phyllopyrrole  also 
from  the  ketazine  corresponding  with  3-acetyl-2 : 4  : 5-trimethyl- 
pyrrole. 

d-Acetyl-2  :  4  :  5-trimethylpyrrole,  NH<^  i  i  ,  obtained  by  re- 
ducing a  mixture  of  molecular  proportions  of  oximinomethyl  ethyl 
ketone  and  acetylacetone  with  zinc  dust  in  acetic  acid  solution,  forms 
shining,  colourless  needles  or  prisms,  m.  p.  209 — 210°,  and  gives  the 
characteristic  pine  splinter  reaction. 

The  corresponding  ketazine, 

CMelCMe.   ^^^^  .^^^^.^^^    ^    .CMelCMe 
]^H-CMe>^-^^^'^-^-^^^-^<CMe.i^H  ' 
obtained  by  the  action  of  hydrazine  hydrate,  forms  prismatic  crystals, 
m.  p.  about  305". 

Reduction  by  Knorr's  method  of  a  mixture  of  molecular  proportions 
of  oximinoacetylacetone  and  methyl  ethyl  ketone  yields  the  diacetyl- 
dimethylpyrazine  obtained  by  Wolff  (Abstr.,  1903,  i,  203). 

Phyllopyrrole  is  found  to  have  m.  p.  64 — 65°,  and  its  picrate, 
101—103°.  T.  H.  P. 

Action  of  Sodium  Alkoxides  on  Esters  of  Pyrrole- 
carboxylic  Acids.  U.  Colacicchi  and  C.  Bertoni  {AUi  R.  Accad. 
Lincei,  1912,  [v],  21,  i,  653— 656).— The  authors  find  that,  like  acetyl, 
hydrazine,  and  ketazine  residues  in  the  pyrrole  nucleus  (preceding 
abstract),  the  carbethoxy-group  can  also  be  replaced  by  an  alkyl  group 
by  the  action  of  sodium  alkoxide. 

In  this  way  they  have  succeeded  in  converting  ethyl  2:3: 5-tri- 
methylpyrrole-4-carboxylate  into  either  2:3:  5-trimethyl-4-ethylpyrrole 
(phyllopyrrole;  compare  Willstatter  and  Asahina,  this  vol.,  i,  41)  or 
2:3:4:  5-tetramethylpyrrole,  and  in  converting  ethyl  2  : 4-dimethyl- 
3  : 5-dicarboxylate  into  2:3:4: 5-tetramethylpyrrole.  T.  H.  P. 

New  Pyrogenic  Transposition  in  the  Pyrrole  Group : 
Relative  Stability  to  Heat  of  Isomeric  Derivatives.  U. 
Colacicchi  (Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i,  657 — 658). — When 
3-acetyl-2  : 4-dimethylpyrrole  is  heated  in  a  sealed  tube  at  about  300°, 
it  is  transformed  quantitatively  into  5-acetyl-2  : 4-dimethylpyrrole. 
This  is  the  first  transference  which  has  been  observed  of  a  group  from 
one  carbon  atom  to  another  of  the  pyrrole  nucleus,  and  indicates  that 
acyl  derivatives  of  pyrrole  with  the  acyl  group  in  the  2  position  are 
more  stable  than  those  with  this  group  in  the  1  or  3  position. 
I  "l^-  H.  P. 

^  Synthesis  of  2  : 4-Dime thy lpyrrole-5- acetic  Acid  and  2  : 4-Di- 
methylpyrrole-5-propionic    Acid.      Hans     Fischer     and     Erich 

RTHOLOMAUS  {Bev.^.  1912,  45,  1919— 1926).— The  action  of  zinc  dust 

2/2/2 
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on  a  glacial  acetic  acid  solution  of  /S-oximinolaBvuHc  acid  and  ethyl 
acetoacetate,  initially  at  0°  and  finally  on  the  water-bath,  leads  to  the 
formation  of  3-carbelhoxi/-2  :  i-dimethylpyrrole-b -acetic  acidy 

CO  H-CH  .c^<^Me-C-CO,Et 
CO,H  CH,  C<j^h_Ujj^       , 

m.  p.  152 — 163°  (decomp.),  slender  needles.  The  substance  yields 
ethyl  2:4: 5-trimethylpyrrole-3-carboxylate  by  keeping  in  the  fused 
htate  for  some  time,  but  is  converted  by  hot  moderately  concentrated 
sulphuric  acid  into  2  :  i-dwiethylpi/rrole-5 -acetic  acid.  This  acid  forms 
yellow,  unstable  crystals,  and  reacts  with  diazotised  sulphanilic  acid 
to  form  a  well-crystallised,  brown  a^o-compound,  Cj^Hj^OgNgS,  which 
exhibits  the  stability  and  the  reactions  characteristic  of  a  member  of 
the  )8-series. 

)8-Oximino-y-acetylbutyric  acid,  ethyl  acetoacetate,  and  zinc  dust 
react  in  a  similar  manner  to  form  3-carbethoxi/-2  :  i-dimethylpyn'ole- 
5-j7ropionic  acid,  CjgHjyO^N,  m.  p.  119 — 120°  (decomp.),  white  needles. 
The  substance  is  converted  by  heating?  with  moderately  concentrated 
sulphuric  acid  into  2  : 4:-dimethylpyrrole-6 -propionic  acid,  which  has  not 
been  obtained  crystalline,  but  couples  with  diazobenzenesulphonic  acid 
to  form  a  crystalline  a;so-compound,  CjgHj^OgNgS.  This  azo-dye  is 
quite  different  from  that  obtained  from  phonopyrrolecarboxylic  acid, 
which  undoubtedly  belongs  to  the  a-series.  Since  the  phonopyrrole 
obtained  by  the  distillation  of  phonopyrrolecarboxylic  acid  yields  an 
azo-dye  belonging  to  the  ^-series,  a  migration  of  a  group  from  the 
/3-  to  the  a-position  must  have  occurred  during  the  distillation  (compare 
Piloty,  Abstr.,  1911,  i,  92;  Fischer  and  Bartholomaus,  this  vol.,  i,  384). 

C.  S. 


Nature   of    Picolide   and   Pyrrocoline.      Max   Scholtz   (Ber., 

1912,    46,     1718—1725.       Compare     this     vol.,    i,    385) Picolide 

condenses  with   benzaldehyde  in  acetic   acid  solution  in  presence  of 
hydrogen  chloride  ;  the  hydrochloride, 

COMe-N:C8H3-CH(CHPhCl)-COMe, 
is  formed  first,  and  yields  monobenzylidene  picolide  when  boiled  with 
alcohol. 

By  the  action  of  nitric  acid  on  picolide,  one  or  two  acetyl  groups 
are  replaced  by  nitro-groups  according  to  the  concentration  of  the 
acid.  Both  are  yellow,  crystalline  compounds;  the  dinitro-derivative 
is  perhaps  a  dinitropyrrocoline.  A  second  acetyl  group  could 
not  be  eliminated  from  the  mononitro-compound  so  as  to  form 
mononitropyrrocoline. 

When  heated  with  methyl  iodide  and  methyl  alcohol  at  120°, 
pyrrocoline  forms  the  methiodide  of  dimethylpyrrocoline, 

C8H5Me2N,MeI, 
thus  behaving  similarly  to  1-methylpyrrole. 

When  pyrrocoline  reacts  with  isatin,  in  addition  to  the  coloured 
compound  previously  described  (loc.  cit.),  a  colourless  compound, 
derived  from  the  interaction  of  two  molecules  of  each  component,  is 
obtained. 

Pyrrocoline  condenses  with  simple  ketones  on   warming  in  acetic 
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acid  solution,  yielding  compounds  composed  of  2  mols.  of  pyrrocoline 
and  1  mol.  ketone. 

The  pyrrole  hydrogen  in  pyrrocoline  can  be  replaced  by  acid 
radicles.  Thus  when  boiled  with  acetic  anhydride  and  sodium  acetate, 
pyrrocolyl  methyl  ketone  is  formed,  in  which  the  position  of  the 
acetyl  group  is  uncertain.  It  condenses  with  benzaldehyde  to 
benzylideneacetyl  pyrrocoline. 

Benzylidenepicolide,  NAc:CgH3(:CHPh)'CO-CH3,  forms  greenish- 
yellow  crystals,  m.  p.  157°,  dis^iolving  in  concentrated  sulphuric  acid 
with  a  deep  red  coloration  ;  the  hydrochloride  is  a  red,  crystalline 
mass,  decomp.  125°. 

Mononitropicolide,  CjoHgON'NOg,  separates  in  yellow  needles, 
m.  p.  196°. 

Dinitropyrrocoline  (?),  C8H5N(N02)2,  crystallises  in  large,  yellow 
plates,  m.  p.  229°. 

The  methiodide  of  dimethylpyrrocoline  crystallises  in  colourless 
platelets,  m.  p.  180°. 

The  colourless  compound^  CggHggOgN^,  of  pyrrocoline  and  isatin 
forms  colourless  platelets,  which  are  not  melted  at  300°. 

The  compound,  CMe2(C8HgN)2,  from  pyrrocoline  and  acetone,  is 
a  yellow,  crystalline  powder,  m.  p.  244 — 246°  to  a  black  liquid. 

The  corresponding  compound^  CMePh(CgHgN)2,  from  acetophenone, 
is  a  yellow  microcrystalline  powder,  ra.  p.  98°. 

Acetylpyrrocoline,  CgHgN'COMe,  is  a  somewhat  viscid,  yellow  oil, 
b.  p.  195°/18  mm.,  288°/760  mm. 

Benzylideneacetylpyrrocoline  cry stsilUses  in  yellow  needles,  m.  p.  127°, 
and  dissolves  in  concentrated  sulphuric  acid  with  a  blood-red 
coloration.  E.  F.  A. 

Syntheses  in  the  Indole  Group.  III.  Methylindole 
C-  and  N-Carboxylic  Acids.  Bernardo  Oddo  (Gazzetta,  1912,  42, 
i,  361 — 375). — 3-Methylindole  reacts  with  magnesium  ethyl  bromide 
without  heating,  and  the  product  is  converted  by  carbon  dioxide  into 

3-methylindole-l-carboxylic  acid,  CgH^^^^-j^.p^  tt.^CH,  which  forms  a 

crystalline  precipitate,  m.  p.  129°  (decomp.).     The  ethyl  ester, 

prepared  from  the  magnesium  compound  and  ethyl  chlorocarbonate, 

has    b.    p.    288-5°    under    atmospheric    pressure,    and     215°/11     mm. 

Prolonged  heating  converts  it  into  the  ester  of  the  following  acid. 

^^CMe\. 
d-Methylindole-2-carboxylic  acid,  CgH4<^^p._^C'C02H,  is  prepared 

Iby  heating  the  magnesium  compound,  obtained  as  above,  in  a  stream  of 
carbon  dioxide,  finally  raising  the  temperature  to  315 — 320°.  The 
product  is  recrystallised  from  benzene  containing  a  little  ether,  and 
then  forms  white  needles,  m.  p.  164 — 165°.     The  barium  salt, 

(C\oHg02N)2Ba, 
has  been  analysed. 

2-Methylindole-Z-carboxylic  acid,  obtained  from  2-methylindole,  the 
reaction  with  carbon  dioxide  being  carried  out  in  boiling  toluene 
solution,  crystallises  from  chloroform  and  has  m.  p.  174°  (decomp.). 
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The   barium  salt  has  been  analysed.      The  ethyl  ester   forms   small 
needles,  m.  p.  136°.  0.  H.  D. 

Gomplez  Salts  of  Quinoline  with  Uranyl  Salts.  Giuseppe 
Tnohilleri  and  G.  Gori  (Atti  R.  Accad.  Fisocritici,  Siena,  1909). — 
These  salts  are  of  the  type  U02(Cj)H7N)2X2,  and  are  usually  micro- 
crystalline  and  yellow,  those  with  an  inorganic  acid  radicle  being  dark 
yellow  or  orange.     The  following  have  been  prepared  : 

(1)  The  nitrate)  in  addition  to  the  complex  salt  of  normal  type,  one 
having  the  formula  C9H7N-U02-N03,5H20,  was  obtained.  (2)  The 
sulphate.     (3)  The  acetate  ;  here,  too,  the  complex  salt, 

C„H,N-UO,(C5,H,0,)2. 
exists  besides  the  normal  one.     Uranyl  and   potassium   acetates  form 
the   double   salt,    (C2H302)2U02  +  C2H3O2K  +  SHgO  ;    the    complexes, 
(C,H,N)2U02(C2H302)2  +  2C2H3O2K, 

U02(C2H302)2  +  C<,H302Na  +  2H2O, 
and    (CqH^I^  )2U02(C2H302)2  +  2C2H802Na   have   also    been    prepared. 
(4)    The    oxalates,    (C9H.N)2U02:C204,    C204U02  +  Na2C204  +  3HA 
(C,H7N)2U02:C204  +  2Na2C204,     and      (C,H7N)2U02:C204  +  2K2C2O4. 
(5j  The  tartrate,  {0^'H.^^)^\}O^.O^Ufi^. 

Calcium  chloride  forms  with  quinoline  a  crystalline  compound, 
CaCl2,ccC9HyN,  similar  to  that  formed  with  ammonia,  CaClgjSNHg. 

T.  H.  P. 

Synthesis  of  Quininic  Acid  and  of  6-Methoxy-4-methyl- 
quinoline.  Ame  Pictet  and  R.  R.  Misner  {Ber.,  1912,  45, 
1800 — 1804).— 4-Methylquinoline  was  obtained  by  Beyer  ( AbsLr.,  1886, 
630)  by  the  condensation  of  aniline  with  acetone  and  formaldehyde  by 
means  of  concentrated  hydrochloric  acid.  Attempts  to  improve 
the  yield  by  the  addition  of  oxidising  agents,  etc.,  have  been 
unsuccessful. 

By  condensation  in  a  similar  manner  of  ;?-anisidine  with  acetone  and 
formaldehyde,  6-methoxy-4-methylquinoline  is  obtained. 

Quininic   acid,    0Me'CgH3<^ i -Att'    ^^    prepared     by    con- 

densing    ;?-anisidine    with    formaldehyde    and    ethyl    pyruvate,    and 
subsequent  hydrolysis  of  the  ester  formed. 

When  aniline  is  condensed  with  monochloroacetone  and  form- 
aldehyde, 3-chloro-4-methylquinoline  is  obtained,  and  not  the  w-chloro- 
compound.  E.  F.  A. 

Cyanocyclaminanes.  V.  Synthesis  of  Cinchonic  and  Quininic 
Acids.  Adolf  Kaufmann,  Heinrich  Peyer  [and  R.  Widmer]  {Ber., 
1912,  45,  1805—1810.  Compare  Kaufmann  and  Widmer,  Abstr., 
1911,  i,  749,  750). — 6-Methoxyquinoline  methosulphate  interacts  with 
potassium  cyanide  to  form  a  cyanoquinolan,  which  is  converted  by 
iodine  into  the  methiodide  of  4  cyano-6methoxyquinoline.  On  distil- 
lation in  a  vacuum,  quininonitrile  is  obtained,  which  can  be  hydrolysed 
either  by  acids  or  alkalis  in  presence  of  hydrogen  peroxide  to  quininic 
acid.     Cinchononitrile  is  hydrolysed  by  the  same  process  by  way  of  the 
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amide  to  cinchonic  acid.  The  synthetic  acids  are  in  every  way  identical 
with  those  obtained  from  the  alkaloids. 

4,-Cyano-^-methoxy-\-methylquinolan  separates  in  well  formed,  yellow 
crystals,  m.  p.  80 — 81°,  which  soon  become  brown  and  black  on 
exposure  to  air. 

4:-Cyano-Q-methoxyquinoline  methiodide  forms  slender,  lustrous, 
orange  needles  or  dark  cherry-red,  stunted  prisms,  m.  p.  198° 
(decomp.). 

Quininonitrile  crystallises  in  yellow,  woolly  needles,  m.  p.  157°  ;  it  is 
readily  hydrolysed  by  alcoholic  potassium  hydroxide  and  hydrogen 
peroxide  to  quininic  acid,  m.  p.  280°.  E.  F.  A. 

2  : 8-Diaminoacridine.  LudwigBenda  (5er.,1912,45, 1787 — 1799). 
— Diaminoacridine  is  prepared  in  quantity  by  the  following  series  of 
operations  (compare  Gram,  i)isg,  Jena,  1892).  p  :  p-Diaminodiphenyl- 
methane  is  nitrated  to  p  :jo-diamino-o  :o-dinitrodiphenylmethane,  and 
this  reduced  to  p: p  :  o  :  o-tetraminodiphenylmethane,  which  was  not 
isolated,  but  the  crude  product  containing  tin  was  heated  under 
pressure  at  135 — 140°.  A  crystalline  tin  double  salt  of  diamino- 
acridine was  thus  obtained. 

2  :  8-Diaminoacridine  behaves  similarly  to  its  homologue,  the  base  of 
the  acridine  yellow  dyes ;  the  hydrochloride  is,  however,  soluble  in 
cold  water.  It  can  be  diazotised,  but  on  boiling,  brown,  amorphous, 
insoluble  products  are  obtained.  To  prepare  dihydroxyacridine  the 
diaminoacridine  is  heated  with  45%  sulphuric  acid  in  sealed  tubes  at 
195°.  The  tetra-azoacridine  prepared  by  means  of  nitrosylsulphuric 
acid  can  be  degraded  to  acridine. 

With  formaldehyde  and  aromatic  bases,  diaminoacridine  forms  at 
first  a  sparingly  soluble,  orange  condensation  product  of  the  acridine 
and  formaldehyde  alone ;  on  warming,  the  amine  enters  into  the  reaction. 
The  dyes  have  a  deeper  hue  than  the  original  diaminoacridine,  and 
dye  egg-yellow  and  orange  to  brown  shades.  The  formula  of  these  dyes 
is  not  yet  established. 

2  :8-Diamino-10-methylacridinium  chloride  has  a  very  intense 
trypanocidal  action,  being  at  least  three  times  as  effective  as  the 
homologue  from  acridine  yellow.  It  has  been  tried  on  man  in  cases  of 
sleeping  sickness  with  good  effect. 

Diaminoacridine  crystallises  from  water  in  very  long,  brownish- 
yellow  needles  or  slender,  matted  needles,  according  to  the  rate  of 
cooling.  On  heating,  it  begins  to  darken  at  260°,  m.  p.  283°  (decomp.). 
The  sulphate  forms  red,  matted  needles. 

2  :  %- Dihydroxyacridine  crystallises  in  slender,  orange  needles  with 
a  bronze  lustre,  which  becomes  red  at  275°,  but  have  not  melted  at 
300°.  It  dissolves  in  concentrated  sulphuric  acid  with  a  blaish-green 
fluorescence. 

2 '.^'Diamino-XO-methylacridinium  chloride  forms  long,  red  prisms 
dissolving  in  water  to  a  yellow  solution,  which  fluoresces  green  only 
when  much  diluted.  It  has  a  very  bitter  taste,  about  double  that  of 
2  :  8-diaminoacridine.     The  sulphate  crystallises  in  red  needles. 

On  heating  with  45%  sulphuric  acid  a  dihydroxy-Gom^o\xnd.y  crystal- 
lising as  hydrochloride  in  orange-red,  matted  needles,  is  obtained.     An 
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anhj/dride,  composed  of  two  molecules  of  the  2  :  8-dihydroxyacridiiiium 

base   less  a  molecule  of    water,   forma   lustrous,  orange-red    needles,  \ 

which  become  red  at  246°  and  sinter  at  260—266°,  m.  p.  275°.  I 

E.  F.  A.  } 

Benzfsooxazoles.  Walther  Borsche  (^nna^,  1912,390,  1 — 29). 
— The  author  has  attempted  to  prepare  from  methyl  5-nitrobenzMo- 
oxazole-2-carboxylate  (Abstr.,  1909,  i,  385)  the  first  representative  of 
a  benzwooxazole  unsubstituted  in  the  heterocyclic  nucleus,  but  un- 
successfully, since  the  hydrolysis  of  the  ester,  whether  in  acid, 
alkaline,  or  neutral  solution,  is  always  accompanied  by  fission  of  the 
heterocyclic  ring. 

[With  Paul  Oppenheimer.] — The  hydrolysis  of  the  ester  by  aqueous 
alcoholic  20%  sodium  hydroxide,  followed  by  acidification,  yields 
4'nitro-2'hydroxi/phenylglyoximiG  acid, 

no2-C6H3(oh)-C(:noh)-co2H, 

m.    p.    166 — 167°   (decomp.).      The    same   substance   is   obtained    by 
hydrolysing  the  ester  with  dilute  sulphuric  acid. 

b-Nitrohenzmooxazole-2-carhoxylamide,  CgH^O^Ng,  m.  p.  189 — 190°, 
obtained  from  the  ester  and  alcoholic  ammonia  at  100°,  is  also  con- 
verted into  the  nitrohydroxyphenylglyoximic  acid  by  concentrated 
sulphuric  acid  and  concentrated  aqueous  sodium  nitrite. 

^■mtrosalicylonitrile,  N02-C6H3(OH)-CN,H20,  m.  p.  140—160° 
(decomp.),  the  preparation  of  which  from  methyl  5-nitrobenzzso- 
oxazole-2-carboxylate,  from  4-nitro-2-hydroxyphenylglyoximic  acid, 
from  2  : 4-dinitrotoluene,  or  from  2  : 4-dinitrobenzaldoxime  is  described, 
has  been  converted  into  the  acetyl  derivative,  m.  p.  100°,  by  boiling 
acetic  anhydride,  into  the  benzoyl  derivative,  m.  p.  122°,  by  benzoyl 
chloride  in  pyridine,  into  ] :  1-dibromo-i-nitrosalicylonitrile, 

C7H203N2Br2, 
m.  p.  193°  (decomp.),  by  bromination  in  acetic  acid  and  sodium  acetate, 
and  into  4  •A-dinitrosalicylanitrile,  m.  p.  174°,  by  nitric  acid,  D  1*52, 
at  0°.  ^-Aminosalicylonitrile,  NH2-CgH3(OH)-CN,  m.  p.  182°, 
yellowish-white  needles,  is  obtained  by  reducing  the  nitro-compound 
by  tin,  alcohol,  and  concentrated  hydrochloric  acid;  its  dihenzoyl 
derivative  has  m.  p.  198 — 199°. 

4:-Nitrosalicylic  acid,  m.  p.  235°  (decomp.),  is  obtained  in  about 
80%  yield  by  heating  methyl  5-nitrobenzi«ooxazole-2-carboxylate  with 
5iV-hydrochloric  acid  at  150°;  it  forms  an  ethyl  ester,  m.  p.  87°,  and 
an  amide,  m.  p.  192 — 194°,  and  is  converted  by  nitric  acid,  D  1*52,  into 
trinitroresorcinol  (styphnic  acid). 

When  treated  with  sodium  ethoxide,  a  well-cooled  alcoholic  solution 
of  2  : 4-dinitrobenzyl  methyl  ketone  and  woamyl  nitrite  yields  5-niiro- 

2-acetylhenziBooxazole,  N02-CeH8<^f>N,  m.  p.  135—136°,  together 

with  4-nitrosalicylonitrile  as  a  by-product ;  the  amount  of  the  latter 
increases  at  higher  temperatures. 

2  :  4.-Dinitro-a-oximinobenzyl  methyl  ketone, 

C6H3(N02)2-C(:NOH)-COMe, 
m.  p.    156°,   obtained    by  treating  a  benzene  solution  of  2  :  4-dinitro- 
benzyl methyl  ketone  at  0°  with  hydrogen  chloride  and  tsoamyl  nitrite, 


ORGANIC   CHEMISTRY.  i.   653 

Torms  a  semicarbazone,  m.  p.  226°  (decomp.),  and  a  phenylhydrazone, 
m.  p.  197 — 198°  (decomp.),  red  needles.  It  is  converted  by  hot 
alcoholic  sodium  ethoxide  into  6-nitro-2-acetyI  benzwooxazole  {phenyl- 
hydrazone,  m.  p.  192 — 193°),  which  is  stable  to  boiling  alcohol  and 
5iV-hydrochloric  acid,  but  is  hydrolysed  rapidly  by  5%  sodium 
hydroxide,  yielding  4-nitrosalicylonitrile  and  acetic  acid. 

2  :  A:-Dinitrophmylacetyl  chloride,  CgH3(N02)2'CH2-COCl,  m.  p.  77°, 
obtained  from  the  acid  and  thionyl  chloride  in  boiling  benzene,  is 
converted  by  ethereal  ammonia  into  2  :  ^-dinitrophenylacetamide,  m.  p. 
180°,  and  reacts  in  benzene  with  aluminium  chloride  to  form, 
ultimately,  a)-2  :  A:-dinitrophenylacetophenone,  C(.H3(N02)2*CH2*COPh, 
m.  p.  135 — 136°.  The  latter  is  converted,  in  benzene,  by  hydrogen 
chloride  and  isoamyl  nitrite  into  the  oajmmo-compound, 

CgH3(N02)2-C(:MOH)-COPh, 
m.   p.   174°   (decomp.),  which    reacts    with   boiling   alcoholic    sodium 
ethoxide    to   form   f>-nitro-2-henzoylbenzi&ooxazole,    m.    p.    157 — 158°, 
which  partly  decomposes  during  the  reaction  into  ethyl  benzoato  and 
4-nitrosalicylonitrile.  C.  S. 

The  Action  of  Aldehydes  on  Pyrrole  Compounds.  U.  Cola- 
ciccHi  and  C.  Bertoni  {Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i,  600 — 604. 
Compare  Colacicchi,  Abstr.,  1911,  i,  1030). — Phenylpyrrole  condenses 
with  paraldehyde,  yielding  a  yellow  powder,  CjgHj^N,  decomposing  at 
195 — 200°,  together  with  a  small  quantity  of  a  second  substance, 
insoluble  in  light  pretroleum.  The  compound  obtained  from  phenyl- 
pyrrole and  formaldehyde,  CjjHgN,  is  amorphous,  and  decomposes  at 
about  100°,  whilst  that  from  propaldehyde,  CigH^^^N,  decomposes 
at  145°. 

Bis-d -acetyl -2  :  i-dirnethylpyrrylpropanef  (OAc'C4NHMe2)2CHEt,  pre- 
pared from  3-acetyl-2  :  4-dimethylpyrrole  and  propaldehyde  in  presence 
of  zinc  chloride,  crystallises  from  alcohol  in  small,  white  plates,  m.  p. 
216—217° 

Bis-Z-acetyl-^-phenylA-methylpyrrylmethane,  (OAc*C4NHPhMe)2CH2, 
forms  colourless  prisms,  m.  p.  252 — 253°.  £i8-5-benzoyl-2  :  4:-dimethyl- 
pyrrylpropane,  (OBz*C4NHMe2)2CHEt,  crystallises  from  alcohol  in 
glistening,  yellow  leaflets,  m.  p.  245 — 246°.  C.  H.  D. 

Syntheses  in  the  Pyrrole  Group.  IV.  Pyridine-pyrrole 
Bases.  Bernardo  Oddo  (Gazzettay  1912,  42,  i,  346 — 352.  Compare 
Abstr.,  1910,  i,  426). — Magnesium  pyrryl  iodide  reacts  with  nicotinic 
chloride,  suspended  in  ether.  After  remaining  overnight,  the  pasty 
mass  is  mixed  with  ice  and  made  alkaline  with  sodium  hydrogen 
carbonate.  The  ether  is  then  removed,  and  the  residue  extracted  with 
boiling  water. 

3-Fyridyl  2-pyrryl  ketone,  CgNH^'CO'C^NH^,  crystallises  from 
aqueous  alcohol  in  white  needles,  m.  p.  132°.  The  aurichloride  is  an 
orange  precipitate,  m.  p.  165°;  the  platifiichloride, 

is  granular,  and  decomposes  at  235°  without  melting.  The  picrate 
crystallises  from  boiling  water,  and  has  m.  p.  228 — 230°  (docomp.). 
The  silver  salt,  Cf^NH^'CO'C^HgNAg,  is  a  white  precipitate. 
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A  solution  of  the  ketone  in  ether  reacts  with  magnesium  ethyl 
iodide,  forming  the  compound,  MgEt'CgNH^I'CO'C^NHg-Mgl.I^tgO. 

2-Pi/ridt/l  2-pyrryl  ketone,  prepared  in  the  same  manner  from  picolinic 
chloride,  forms  bright  yellow  crystals,  m.  p.  74°.  The  picrate  forms 
yellow,  silky  needles,  m.  p.  85°,  and  the  platinichlwide  a  yellow  pre- 
cipitate, not  melted  at  265°.  The  aurichloride  and  the  silver  derivative 
have  been  prepared.  C.  H.  D. 

Thiele's  Theory  and  Indigotin.  M.  Tschilikin  (/.  Rues.  Phys. 
Cliem.  Soc,  1912,  44,  498 — 514). — The  author  shows  by  means  of  a 
number  of  examples  that  Thiele's  theory  of  residual  valency  (Abstr., 
1899,  i,  554)  readily  explains  the  transformations  which  indigotin  and 
its  derivatives  undergo.  T.  H.  P. 

Quinoline-indole  Dyes.  Walter  Konig  (/.  pr.  Chem.,  1912, 
85,  [ii],  514 — 522). — 2-Methylindole-3-aldehyde  readily  condenses 
with  salts  of  the  following  bases,  yielding  yellow,  red,  bluish-red 
to  blue  basic  dyes :  2-methylquinoline,  4-methylquinoline,  2-methyl- 
pyridine,  4-methylpyridine,  2  :  5-dimethylpyridine,  and  5-methyl- 
acridine.  The  dyes  form  periodides,  and  on  treatment  with  alkalis 
yield  strongly  coloured  bases. 

The  present  paper  deals  with  the  dyes  derived  from  2-  and 
4-methylquinoline  methiodides  and  methoperchlorates. 

riTT r^TT  r*  TT 

densing  the  aldehyde  with  2-methylquinoline  methiodide  by  means  of 
piperidine  in  methyl  alcoholic  solution,  forms  small,  brownish-red 
crystals,  m.  p.  280°,  and  is  converted  by  aqueous  sodium  hydroxide 
into  the  corresponding  dye  base^  which  forms  bluish-green  needles  of  a 
golden  lustre. 

2-Methylquinoline  methoperchlorate,  CnHjgO^NCl,  prepared  from 
2-methylquinoline  methiodide  and  sodium  perchlorate  in  aqueous 
solution,  crystallises  in  almost  colourless  prisms,  m.  p.  154°,  and 
condenses  with  2-methylindole-3-aldehyde,  yielding  the  dye, 

which  forms  microscopic,  brownish-red  needles,  m.  p.  above  300° 
(decomp.).  The  chloride,  CgiHjgNgCl,  obtained  by  shaking  a  suspen- 
sion of  the  preceding  perchlorate  in  acetone  with  20%  aqueous  sodium 
hydroxide,  and  subsequently  treating  the  acetone  solution  of  the  dye 
base  with  hydrochloric  acid  and  sodium  chloride,  is  orange-red  in 
colour,  has  m.  p.  above  290°,  and  forms  a  mercuricMoride. 

The  condensation  of  4-methylquinoline  methiodide  and  2-methyl- 
indole-3-aldehyde  by  means  of  piperidine  in  methyl-alcoholic  solution 

, ^-,    r!^!l_r^>G*Cl^-CH-cO_^^ 

\j  ii  Old.  L/JVle 

which  has  m.  p.  above  300°,  and  crystallises  with  methyl  alcohol 
(1  mol.). 

The  corresponding  perchlorate   yields  with  sodium    hydroxide   the 
NTVIft'O  IT  O  TT 

dye  base,  Axr— nu>C-CH-CH:cOii?*>N.     This   crystallises   in 
OH 0x1  OM.e 


con- 
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lustrous,  blue  needles,  m.  p.  240°  (decomp.),  which  lose  their  metallic 
lustre  and  become  brown  on  exposure  to  air.  From  chloroform  it 
separates  in  lustrous,  green  needles,  containing  2  mols.  of  the  solvent, 
which  is  removed  at  160°.  The  colour  of  its  solutions  varies  greatly 
with  the  nature  of  the  solvent,  being  yellowish-red  in  water,  reddish- 
violet  in  alcohol,  bluish-violet  in  chloroform,  and  blue  in  pyridine  and 
nitrobenzene.  In  aqueous  solution,  it  undergoes  partial  transforma- 
tion into  a  yellow  substance,  which  crystallises  in  needles  of  a  golden 
lustre,  and  is  converted  by  acids  into  the  original  dye.  F.  B. 

A  New  Method  of  Preparing  Cyolaraine-aldehydes  and 
-alcohols.  Adolf  Kaufmann  and  Louis  G.  Yallette  (^e?*.,  1912,40, 
1736 — 1742). — Whereas  5-methylacridine  readily  reacts  with  nitroso- 
dimethylaniline,  the  latter  does  not  interact  with  quinaldine,  lepidine, 
or  a-picoline.  The  quaternary  salts  of  these  bases,  however,  readily 
take  part  in  the  condensation.  Abnormally  here  the  reactivity  of  the 
methyl  group  is  greatly  increased  by  the  saturation  of  the  nitrogen ; 
thus  quinaldine  ethiodide  condenses  with  nitrosodimethylaniline, 
particularly  in  the  presence  of  a  few  drops  of  piperidine,  with  the 
formation  of  a  reddish- violet  colour.  The  condensation  product  forms 
green  needles,  decomp.  200° ;  it  is  decomposed  by  mineral  acids  into 
as-dimethyl-jo-phenylenediamine  and  qainoline-2-aldehyde  ethiodide. 

Quinaldine  ethiodide  condenses  with  nitroso-naphthol,  forming  an 
intense  olive-green  solution,  and  also  with  nitrosoantipyrine. 

The  methiodide  of  a-picoline  crystallises  in  long,  colourless  needles, 
ra.  p.  224°;  it  condenses  with  nitrosodimethylaniline  to  a  red  solution, 
from  which  the  condensation  product  crystallises,  +  Et'OH,  in  green 
needles,  m.  p.  185°  (decomp.).  It  becomes  red  on  drying  in  the  oven. 
Picoline  ethiodide  behaves  similarly. 

Lepidine  methiodide  condenses  to  a  compound  of  coppery  lustre, 
which  dissolves  in  alcohol  with  an  intense  blue  coloration. 

The  condensation  product  of  nitrosodimethylaniline  with  5-methyl- 
acridine forms  coarse,  orange-red  crystals,  m.  p.  234°,  and  slender 
plates,  m.  p.  210 — 211°.  When  decomposed  by  acids,  acridine-5- 
aldehyde  (Bernthsen  and  Muhlert,  Abstr.,  1887,  850),  m.  p.  148°,  is 
obtained.  The  anil  crystallises  in  yellowish-brown  platelets,  m.  p. 
163°  ;  the  oxime  forms  yellow  needles,  m.  p.  247°  (decomp.),  and 
yields  a  hydrochloride  crystallising  in  yellowish-red  needles,  m.  p.  252° 
(decomp.). 

The  aldehyde  from  the  quinaldine  ethiodide  condensation  product 
was  characterised  di^phenylhydrazone ;  this  formed  red,  stunted  needles, 
m.  p.  245°. 

The  methiodide  of  the  dimethylaminoanil  of  pyridine-2-aldehyde 
was  hydrolysed  in  a  similar  manner  ;  the  phenylhydrazone  obtained 
crystallised  in  orange-yellow  needles  with  a  blue  reflex,  m.  p.  244° 
(decomp.).  E.  F.  A. 

Diacetylfurazan.  Luigi  Alessandri  {Atti  R.  Accad.  Lincei,  1912, 
[v],  21,  i,  659 — 666). — The  author  finds  that  when  diacetylglyoxime 
(compare  Thai,  Abstr.,  1892,  1074)  is  fused,   it  loses  water,  yielding 
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diacetylfurazan,  I      *    ^0,  which  may  also  be  obtained  by  dissolving 

glyoxime  in  acetic  anhydride. 

Schmidt  and  Widman  (Abstr.,  1909,  i,  524)  obtained  from  acetonyl- 
acetone  a  compound  which  they  described  as  diacetylfurazan,  but 
which  gives  only  a  monophenylhydrazone  and  a  monosemicarbazone. 
The  author  shows  that  this  compound  is  identical  with  the  one  obtained 
by  Angeli  (Abstr.,  1891,  890)  by  the  action  of  concentrated  nitric 
acid  on  acetonylacetone  ;  its  constitution  is  not  determined. 

Diacetylfurazandiplienylhydrazone,  Cjj^HjgONg,  m.  p.  210°,  the  dioxime, 
CflHgOgN^,  m.  p.  128°,  and  the  diaemicarhazone,  CgHjgOgNg,  decomposing 
at  239 — 240°,  were  prepared.  Oxidation  [of  diacetylfurazan  by  means 
of  permanganate  yields  the  furazandicarboxylic  acid  described  by  Wolff 
(Abstr.,  1895,  i,  192).  T.  H.  P. 

Dicyclic  Compounds  and  their  Comparison  with  Naph- 
thalene. Karl  Fries  {Annalen,  1912,  389,  305— 398).— Zincke  has 
observed  that  derivatives  of  dicyclic  compounds  containing  one 
benzenoid  and  one  heterocyclic  nucleus  (1:2  : 3-benztriazole,  2:1:3- 
benztriazole,  benziminoazole,  and  indazole)  exhibit  an  astonishing 
similarity  to  the  corresponding  derivatives  of  naphthalene  (Abstr., 
1910,  i,  140).  With  the  object  of  seeing  how  extensive  in  reality  is 
the  agreement  between  such  dicyclic  systems  and  naphthalene,  or 
whether  the  typical  distinctions  in  behaviour  between  derivatives  of 
benzene  and  the  corresponding  derivatives  of  naphthalene  may  not 
also  be  existent  in  such  systems,  the  author  has  described  in  this 
communication  the  behaviour  of  derivatives  of  iV-phenyl-i//  azoimino- 
benzene  [2  -  phenyl  -2:1:3-  bentriazole],  iV-  phenylazoiminobenzene 
[1-  phenyl  -  1  :  2  : 3  -  benztriazole],  4:7-  dimethyl- 1  :  2  :  3-benztriazole, 
and  3  :  3-diphenylcoumaranone. 

As  criteria  of  difference  of  behaviour  between  a  benzene  derivative 
and  the  corresponding  naphthalene  compound,  the  author  selects 
(i)  the  reduction  of  naphthalene,  (ii)  the  action  of  chlorine,  nitric  acid, 
and  diazonium  salts  on  a-halogenated  or  alkylated  ^-naphthols, 
(iii)  theoxidation  of  2 : 3-dihydroxynaphthalene  and  its  derivatives.  With 
regard  to  (ii),  it  is  known  that  chlorine  converts  /3-naphthol  and 
l-methyl-)3-naphthol  respectively  into  1  :  l-dichloro-2-ketodihydronaph- 
thaleneand  l-chloro-2-keto-l-methyldihydronaphthalene  (Abstr.,  1908, 
i,  730),  that  nitric  acid  converts  l-bromo-y8-naphthol  into  1  :  2-bromo- 
naphthaquinonitrole  and  l-methyl-)8-naphthol  into  1  : 2-methylnaphtha- 
quinonitrole  (Abstr.,  1906,  i,  190),  and  that/3-naphthols  withsubstituents 
in  position  1  do  not,  as  a  rule,  couple  with  diazonium  salts.  With 
regard  to  (iii),  2  : 3-dihydroxynaphthalene  and  its  halogenated  deriv- 
atives are,  unlike  the  catechols,  not  directly  oxidised  to  o-quinones 
(Zincke  and  Fries,  Abstr.,  1904,  i,  1008).  The  author  finds  that  the 
benztriazoles  exhibit  the  widest  similarity  in  behaviour  to  the  corre- 
sponding naphthalene  derivatives,  that  the  resemblance  in  properties  of 
indazoles  and  naphthalene  compounds  is  more  superficial  than  real, 
and  that  coumaranones  behave  entirely  like  benzene  derivatives. 

\'Bromo-\-nitro-2-hetodihydronaphthalene,  CjoHgOgNBr,  m.  p.  74°, 
is  obtained  by  addition  of  nitric  acid,  D  152,  to  a  chloroform  solution 
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of  1-bromo-^-naphthol  at  0°.  Byheatiog  its  solution  in  an  indifferent 
solvent,  )8-niphthaquinono  is  very  conveniently  obtained  in  good  yield, 
but  cannot  be  kept  for  many  hours,  owing  to  the  presence  of  some 
impurity  which  causes  it  to  become  tarry.  The  bromonitro-ketone  is 
converted  into  1  :  6-dinitro-/8-naphthol  by  keeping  its  solution  in  glacial 
acetic  acid,  and  into  1-nitro-^-naphthol  by  treating  its  solution  in 
acetone  with  aqueous  sodium  carbonate. 

[With    E.    Roth.] — i-Chloro-b-acetylamino  -  2  -phenyl  -2:1:  Z-henz- 

triazole,  NPh<  i  >C6H2Cl-NHAc,  m.  p.  219°,  leaflets,  is  obtained  by 

passing  chlorine  into  a  hot  solution  of  5-acetylamino-2-phenyl-2  :  1  : 3- 
benztriazole  containing  sodium  acetate.  By  hydrolysis  it  yields 
4:-chloro-5-amino-2-phenyl-2  :l  :3-benztriazole,  CigHgN^Cl,  m.  p.  153°, 
the  solutions  of  which  exhibit  a  greenish-blue  fluorescence  which  dis- 
appears on  the  addition  of  acids  or  alkalis.  By  the  reduction  of 
6-chloro-5-nitro-2-phenyl-2  : 1  : 3-benztriazole  by  tin  and  hydrochloric 
acid,  the  authors  obtain  a  dichloroaminophenylbenztriazole,  C^gHgN^Clg, 
m.  p.  178°,  not  the  6-chloro-5-amino-2-phenyl-2 : 1  : 3-benztriazole 
described  by  Zincke  and  Scharff  (Abstr.,  1910,  i,  140).  Zincke  and 
Scharff's  compound,  m.  p.  229°,  not  221 — 222°  as  stated,  is  formed 
when  the  reducing  agent  is  iron  and  acetic  acid. 

The  diazotisation  of  5-amino-2-phenyl-2  :  1  :  3-benztriazole  in  con- 
centrated sulphuric  acid  by  sodium  nitrite  in  concentrated  sulphuric 
acid  yields  2-2)henyl-2  :  1  :  3-benztriazole-5-diazo7iium  sulphate^ 

m.  p.  142°  (decomp.),  which  can  be  crystallised  from  2iV-sulphuric  acid, 

and  couples  normally  with  dimethylaniline  or  R-salt.     By  treating  a 

solution  of  the  diazonium  sulphate  in  6  parts  (by  vol.)  of  concentrated 

sulphuric   acid   with    1*5    parts   of   ice  and  then  heating,  6-hydroxy- 

N 
2-phenyl-2:l:S-benztr{azole,    NPh<  i  >C6H3-OH,     m.    p.     177°,     is 

obtained  in  about  60%  yield.  The  hydroxy-compound,  which  forms  an 
acetyl  derivative,  m.  p.  98°,  is  converted,  by  treating  its  solution  in 
dilute  sodium  hydroxide  with  sodium  nitrite  and  then  with  dilute 
sulphuric  acid  at  0°,  into  4:-nitro80-5hydroxy-2-phenyl-2 :1 : 3-benztriazole, 
decomp.  185°,  which  forms  metallic  derivatives  resembling  those  of 
nitroso-jS-naphthol  in  colour  and  behaviour. 

By  passing  the  calculated  quantity  of  chlorine  into  its  solution  in 
glacial  acetic  acid,  5-hydroxy-2-phenyl-2 ;  1  : 3-benztriazole  yields 
4i-chloro-5hydroxy-2-phenyl'2  : 1  :  3-benztriazole , 

NPh<|>C„H,Cl-OH, 

m.  p.  149°,  which  is  converted  by  further  chlorination  in  the  same 
solvent       into       4  :  4:-dichloro-5-keto-2phenyl-i  :  6-dihydro-2  : 1  :  3-benz- 

N'C'CCl  'CO 
triazole,   NPh-^  I    M  ^tt^Attj  ^'    P-    165°,   yellow   plates,  which   is 

reconverted  into  the  chlorohydroxyphenylbenztriazole  by  reduction 
with  stannous  chloride.  4:-JBromo-5-hydroxy-2-phenyl-2  : 1  :  3-benz- 
triazole, CigHgONgBr,  m.  p.  129°  (acetyl  derivative,  m.  p.  160°), 
obtained  in  a  similar  manner  to  the  chloro-compound,  is  converted  in 
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oold  chloroform  solution  by  nitric  acid,  D  1*62,  into  i-hromo-irnitro- 
6'h$to2'phenyl-4:  :  6'dihydro-2  : 1  :  3-benztriazole, 


hydro'2  : 1  :  3-benztriazole,  A 

lich  is  converted  in  cold   acetone  into  i-nitro-         ' 


m.  p.  about  150°,  which 
b 'hydroxy -2-phenyl -2  :  1  :  3-be7iztriazole,  Ci2H8^8^4'  ^'  P-  1^^°>  yellow 
needles,  by  aqueous  sodium  carbonate,  and  in  boiling  benzene  into 
4  :  5-diketo-2-2)fienyl-i  :  b-diJiydro-2  :  1  :  3  -  benztriazole,  orange  -  yellow 
crystals,  which  sinters  at  about  160°,  but  is  not  melted  at  340°.  This 
orthoquinone  develops  a  dark  green  coloration  with  alkalis,  yields  the 
diaziiie,  CjgHj^Ng,  m.  p.  225°,  yellow  needles,  with  o-phenylene- 
diamine,  and  is  reduced  by  acetic  acid  and  zinc  to  4  :  b~dihydroxy- 
2-pIienyl-2  : 1  : 3-be7iztriazole,  m.  p.  189°,  colourless  needles  (diacetyl 
derivative,  m.  p.  158°). 

When  an  alcoholic  solution  of  5-chloro-2  :  4-dinitroacetanilide  is 
boiled  with  phenylhydrazine  and  hydrated  sodium  acetate,  the 
initially  formed  hydrazine  is  ultimately  converted  into  6-nitro-6 -acetyl- 
amino -2-pkeny  1-2  :  1  : 3-benztriazoley  m.  p.  225°,  orange  needles,  by  the 
hydrolysis    of    which    is     produced     b-nitro-Q-amino-2-phenyl-2  : 1  :  3- 

N 
benztriazole,  NPh<  li  >C6H2(N02)-NH2,  m.  p.  236°,  glistening  black 

prisms.  Its  reduction  by  hydrochloric  acid  and  stannous  chloride  in 
excess  yields  5  :  Q-diamino-2-phenyl-2  : 1  :  3-benztriazole,  m.  p.  244°, 
colourless  crystals,  solutions  of  which  exhibit  a  strong  blue  fluorescence 
which  disappears  on  the  addition  of  acids  or  alkalis.  The  diacetyl 
derivative,  m.  p.  286°  (decomp.),  is  converted  by  boiling  hydrochloric 

N  TSJ 

acid  into  the  iminazole,  NPh<^  i  >.CgH2<Ci^xT^^^®'  ^-  P-  ^56°. 
An  alcoholic  solution  of  the  diamime  is  converted  by  sodium  nitrite 
and  acetic  acid  into  the  azoimide,  NPh<^  i  ^CgH2<Cj^ir^N,  m.  p. 

about    280°,    sintering   at   250°,   and   by  benzil   into   the   compound^ 

^N  N'CPh 

NPh<1|^>C6H2<^  N    ^,  m.  p.  above  300°,  yellow  needles. 

4:4:7:  7-Tetrachlo7'o-6  :  Q-diketo-2'Cklorophenyl-4: :  5  :  6  :  7 -tetrahydro- 

2:1:  3-benztriazole,     CQ^^OV^<^yCj:i\fi^,\Rfi,      m.     p.     155° 

(decomp.),  is  obtained  by  exhaustively  chlorinating  an  emulsion  of  the 
stannichloride  of  the  preceding  diamine  in  acetic  and  concentrated  hydro- 
chloric acids.  It  is  reduced  by  stannous  chloride  and  acetic  and  hydro- 
chloric acids  to  4  :  7-dichloro-5  :  Qdihydroxy-2-chloropkenyl-2  : 1 :  3-benz- 
triazole, C6H^Cl-N<^>CeCl2(OH)2,  m.  p.  270°,  long  needles,  which 

is  converted  into,  not  an  orthoquinone,  but  colourless  products  by 
many  oxidising  reagents.  5-Chloro-2  : 4-dinitroaniline,  when  boiled 
with  phenylhydrazine  under  the  conditions  in  which  its  acetyl 
derivative  yields  a  phenyl- 2  : 1  : 3-benztriazole,  is  converted  into 
4  :  ^-dinitro-3-aminodip1i£nylhydrazine,  NHPh*NH*CgH2(N02)2'NH2, 
m.  p.   193°,  orange   needles   or  prisma  {acetyl  derivative,  m.  p.  194° 
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decomp.),  which  is  oxidised  by  ferric  chloride  and  boiling  glacial 
acetic  acid  to  4  :  Q-dinitTO-S-aminoazobenzenef 

NPh:N-C6H2(N02)2-NH2, 
m.  p.  200°,  red  needles  (acetyl  derivative,  m.  p.  175°). 

3-Chloro-4:  :  Q-dinitrophenol,  m.  p.  92°,  obtained  by  boiling 
1  : 3-dichIoro-4  :  6-dinitrobenzene  with  aqueous  sodium  carbonate,  is 
unchanged  by  phenylhydrazine  and  sodium  acetate  in  boiling  alcohol, 
whilst  its  acetyl  derivative,  m.  p.  69°,  is  simply  hydrolysed  under  the 
same  conditions. 

[With  J.  Empson]. — The  nitration  by  sulphuric  and  nitric  acids  at 
0°  of  5-acetylamino-l-phenyl-l  :  2 : 3-benztriazole  yields  the  acetyl 
derivative,  m.    p.    above    300°,    yellow  needles,    of    5-ammo-l-p-mi?'o- 

phenyl-l  :  2  :  Z-henztriazole,  NOg'CgH^-N/— ^— ^OgHg'NHg,  m.  p.  above 
300°,  orange-yellow  needles,  the  reduction  of  which  by  stannous 
chloride  and  acetic  acid  yields  ^-amino-l-^-ayninophenyl-X  :2'.3-henZ' 
triazole,  colourless  needles,  m.  p.  about  60°,  re-solidifying  at  about 
90°,  and  melting  again  at  154°. 

The  nitration  of  5-acetylamino-l-phenyl-l  :  2  : 3-benztriazole  by 
nitric  acid,  D  1*52,  alone  yields  a  dinitro- compound,  decomp.  175°, 
yellow  needles,  which  appears  to  be  4:-nitro-5-nitroa7nino-l-phenyl- 
1:2:  dbenztriazohi  C^^^s^^^e' 

By  warming  a  solution  of  5-amino-l -phenyl- 1  :  2  :  3-benztriazole 
with  acetic  anhydride,  adding  aqueous  sodium  acetate,  and  passing 
chlorine  into  the  boiling  solution,  A-chl(yi'o-6-acetylamino-l-phenyl- 
1  : 2  :  S-benztriazolCy  m.  p.  178°,  is  obtained;  the  base  resulting  from 
its  hydrolysis  has  m.  p.  151°.  By  treatment  with  nitric  acid,  D  1*52, 
the  acetyl  derivative  yields  4:-chloro-6-acetylammo-l-'P'nitrophenyl- 
1:2:  3-benztriazole,  m.  p.  265°.  The  corresponding  base,  m.  p.  above 
300°,  orange-yellow  needles,  is  reduced  by  stannous  chloride  and  acetic 
p,  acid    to     ^-chloro-b-amino-\-^-aminophenyl-\  :  2  :  3- 

y\J  benztriazole,  m.  p.  234°,  the  exhaustive  chlorination 

-j^^N — ii     No       of  which  in   acetic   and  concentrated  hydrochloric 
^N — '!      JClg     acids     yields    a    substance,     CigHgOgNgClg,    m.    p. 
y^  180°   (decomp.),  white   prisms,  which    is   also  pro- 

It  CI         duced    by  the   exhaustive  chlorination  of  5-amino- 
Cl'J      JClg  1-jo-aminophenyl-l  :  2  :  3-benztriazole,    and    receives 

\^  the  annexed  formula  because  it  yields  4  :  6  :  3' :  5'- 

tetrachloro-5  :  4:' -dihydroxy-l -phenyl -  1:2:  3-benz- 
triazole, OH-CgHaCla-N/^^^CoHCla-OH,  m.  p.  234°  (^cei?/?  derivative, 
m.  p.  260°),  by  reduction  with  stannous  chloride  and  boiling  glacial 
acetic  acid. 

By  diazotising  5-amiuo-l-phenyl-l  :  2  :  3-benztriazole  in  concentrated 
sulphuric  acid  and  heating  the  diluted  solution,  b-hydroxy-\-phenyU 
1:2: 3-benztriazole,  CjgHgONg,  m  p.  220°  {acetyl  derivative,  m.  p. 
132°),  is  obtained.  By  chlorination  in  acetic  acid,  it  yields,  firstly 
4i-chlorO'6-hydroxy-l-phenyl-l  :  2 : 3-benztriazole,  m.  p.  205°  (acetyl 
derivative,   m.   p.   175°),  and  then  4c  :  4:-dichloro-5-keto-l-phenyl-4:  :5-di- 

"M" P'CCl  'CO 

hydro-1  :  2  :  3-benztriazole,  N<-.^_,,    M  ^ttL  •  „,    ni.    p.    128°    (rapidly 


'\ 
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heated)  or  187°  (slowly  heated) ;  by  reduction,  the  latter  is  converted 
into  the  former. 

The  bromination  of  5-hydroxy-l-phenyl-l  :  2  :  3-benztriazole  in 
glacial  acetic  acid  yields  Aihromo-b-hydroxy-X'pJienyl-X  :  2  •.Z-hemtriazole^ 
m.  p.  222°  (decomp.),  together  with  a  small  quantity  of  the  keto- 
bromide. 

i-Bromo-i-nit7'o-5-keto-l-pIienyl4: :  5-dihydro-l  :  2  :  3-benztriazole,  ob- 
tained by  shaking  a  chloroform  solution  of  the  preceding  bromo- 
compound  with  nitric  acid,  D  1*52,  decomposes  at  100°  or  in  boiling 
benzene,  and  yields  4  : 5-diketo-l-phenyl-4: :  5-dihydro-l  :  2  :  S-benztriazohj 

N*N 
NPfa/ — - — ^C4H202,     decomp.     170°,    orange-red     needles,    which     is 

converted  into  the  diazine,  CjgHjjNg,  m.  p.    250°,  yellow  needles,  by 

o-phenylenediamine  in   glacial   acetic   acid,  and    into    4 : 5-dihydroxy- 

1-phenyl-l  :  2  :  d-benztriazole,  m.  p.  214°,  by  sodium   hydrogen  sulphite 

and  acetic  acid. 

[With  K.  Noll.] — 3  :5-Dinitro-;?-xylene-2-diazoperbromide  (Zincke 

and  EUenberger,  Abstr.,  1905,  i,  486)  is  converted  by  sunlight,  and 

more   rapidly  by  heat,  into   2-bromo-3 : 5-dinitro-p-xylene,  m.  p.   117°, 

and  by  aqueous    ammonia   at   0°  into  3  : 5-dinitro-ip-xylyl-2-azoiinide, 

CgHMe2(N02)2*N3,  m.  p.  71 — 73°,  which  yields  5-'iiilro-2  :3-dinitroso- 

i^xylene,  m.  p.  81°,  by  heating  at  105 — 130°,  and  5-nitro-2  :  S-diamino- 

]pxylene^   m.  p.   169°,  red  needles,  by  reduction  by  alcoholic  sodium 

sulphide.      The     diamine    yields    Q-niti'oA  :  7-dimethylbenziminoazole, 

CH^j^_J>CgHMe2'N02,  m.  p.  221°,  by  boiling  with  formic  acid,  and 

6-nitro-i  :  7-dimethyl-l  :  2  :  3-be7iztriazolej  N*C!T^rr^CgHMe2*N02,  m.  p. 

above  300°,  by  treatment  with  sodium  nitrite  and  hydrochloric  acid  in 
boiling  alcoholic  solution.  The  latter  is  reduced  by  tin  and  hydro- 
chloric acid  to  5-ammo-4  :  7-dimethyl-l  :  2  :  3-benztriazoley  m.  p.  224° 
{acetyl  derivative,  m.  p.  above  300°),  which  yields,  after  diazotisation 
and  heating  of  the  solution,  b-kydroxy-i  :  7 -dimethyl-l  :  2  :  3-benztriazole, 
m.  p.  240°,  which  does  not  couple  with  diazonium  salts,  forms  an 
acetyl  derivative,  m.  p.  211°,  and  is  converted  by  nitric  acid,  D  1*52, 
at  0°   into  4:-nitro-5-keto4: :  7-dimtthyl-4: :  5-dihydro-l  :  2  :  3-b6nztriazole, 

■jj C'CMe^NO  V  CO 

^<NH-C-CMe==^CH'  '^'  ^'  ^^^°  (^^comp.).  This  quinonitrole  is 
converted  by  boiling  glacial  acetic  acid  [into  Ai-hydroxyb-keto-i  :  7-di- 
viethyl-i  : 5-dihydro-l  :  2  :3-be7iztriazole,  m.  p.  150°  (decomp.).  By 
chlorination  in  acetic  acid,  5-hydroxy-4  :  7-dimethyl-l  :  2  :  3-benztri- 
azole yields  4:-chloro-5keto-i: :  7 -dimethyl-^  :  5-dihydro-l  :2  \3-benztriazoU. 
m.  p.  170°  (decomp.). 

4:6:6:7-  Tetrachloro  -  5  -  keto-i  :  7  -  dimethyl  -4:5:6:7-  tetrahydro- 

Tsf C'CMeCl'CO 

l:2:3benztriazole,  N<^jj..m.(,j^^^^.^(,j^,  m.  p.  175°  (decomp.),  ob- 

tained  by  saturating  with  chlorine  a  suspension  of  5-amino-4 : 7- 
dimethyl-1  :  2  :  3-benztriazole  in  cold  acetic  and  concentrated  hydro- 
chloric acids,  is  reduced  by  stannous  chloride  and  hydrochloric  acid  to 
Q-chloro  -  5  -  hydroxy  -4:7-  dimethyl-l  :  2  :  3-benztriazole,  m.  p.  290° 
(decomp.)  (acetyl  derivative,  m.   p.  234°),  which  yields,  not  an  ortho- 
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quinone,  bub  an  unexamined  quinonitrole  by  oxidation  with  nitric 
acid. 

[With  J.  KoHLHAAS.]  —  The  following  results  show  that  coumaranone 
derivatives  behave  like  benzenoid  substance>=?.  The  lactone  of  2:4- 
dihydroxytriphenylacetic  acid  yields  by  chlorination  or  bromination  in 
glacial   acetic    acid    the   lactones    of    5  chloro-2 :  4i-dihydroxytriphenyl- 

acetic  acid,  OYi*QQll^Q\<^_l>00,  m.  p.   147°,  of  ^ '.^-dihromo-2 -A- 

dihydroxytriphenylacetic  acid,  0H'C(.HBr2*\__Q_£^C0,  m.  p.  164°,  and 

of  the  corresponding  bromo-compounds,  C2oHj303Br,  m.  p.  186°,  and 
CgoHigOgBrg,  m.  p.  186°.  By  exhaustive  chlorination  in  glacial  acetic 
acid,    the   lactone   of    2  : 4-dihydroxytriphenylacetic   acid    yields    the 

r*Ph  •P'PHOi'OPi 

2)entachloro-com^onuei,    C:0<^      '^_M_-nni    nn  ^     ^-     P-     207—209° 

(J       ~    \j       Kjyjl^'^yJ 

(decomp.),  which  is  converted  iato  the  preceding  dichlorinated  lactone 
by  reduction  with  stannous  chloride. 

The  nitration  by  acid,  D  1*52,  of  the  lactone  of  2  : 4-dihydroxy- 
triphenylacetic acid  in  cold  glacial  acetic  acid  yields  the  lactones  of 

5-nitro-2  : 4-dihydroxytriphenylacetic  acid,  N02-C6H2(OH)<Pq^>CO, 

no.  p.  183°  {acetyl  derivative,  m.  p.  159°),  and  of  ^-nitro-2  :  A:-dihydroxi/- 
triphenylacetic  acid,  m.  p.  147°  {acetyl  derivative,  m.  p.  190°).  By 
nitration  under  similar  conditions,  the  lactones  of  6-chloro-3-nitro-2  :  4- 
dihydroxytriphenylacetic  acid,  m.  p.  196°  (decomp.),  and  of  5-bromo-3- 
niiro-2  :  i-dikydroxytriphenylacetic  acid,m.  p.  192°,  have  been  obtained. 
The  lactones  of  b-amino-2  : 4:-dikydroxytrip/ienylacetic  acid,  m.  p.  281° 
(decomp.)  {diacetyl  derivative,  m.  p.  215°  [decomp.]),  of  3-amino-2  :4- 
dihydroxytriphenylacetic  acid,  m.  p.  208°,  and  of  ^-chloro-3-amino-2  : 4- 
dihydroxytriphenylacetic  acid,  m.  p.  181°,  have  been  prepared  by  the 
reduction  of  the  corresponding  nitro-compounds. 

The  lactone,  m.  p.  206°  (decomp.),  of  3:3:6:  6-tetrachloro-2-hydroxy- 
4  : 5-diketo-S  :  4  :  5  :  Q-tetrahydrotriphenylacetic  acid, 

CPh^.C.CCVCO 

^0 — c-ccyco' 

obtained  by  the  thorough  chlorination  of  a  suspension  of  the  lactone 
of  5-amino-2  : 4-dihydroxytriphenylacetic  acid  in  acetic  and  hydro- 
chloric acids,  is  reduced  by  stannous  chloride  and  acetic  acid  to  the 
lactone,  m.  p.  220°  (decomp.),  of  3  :Q-dichloro-2 : 4::5'trihydroxy- 
triphenylacetic  acid,  which  gives  a  blue  coloration  with  alcoholic  ferric 
chloride.     The  latter  in  cold  acetic  acid  is  converted   by  nitric  acid, 

CPh  'ClCd'CO 
D  14,  into  the^-wiTiOwe,  C0<^        ^  n'rim  A^k'   ^-    P-    245°   (decomp.), 

(J  L/.OuI'C'L) 

red  crystals. 

The  chlorination  of  the  lactone  of  3-amino-2  :  4-dihydroxytriphenyl- 
acetic acid  under  the  same  conditions  as  the  preceding  isomeride  yields 
an  (unexamined)  keto-chloride,  which  by  reduction  by  stannous 
chloride  is  converted  into  thelacton'i  of  5  :  Q-dichloro-2  :  3  :  ^-trihydroxy • 
triphenylacetic  acid,  G2oHi2^4^^2'  ^-  P*  212°  (decomp.)  {diacetyl  deriv- 
ative, m.  p.  182°  [decomp.]),  which  is  oxidised  by  nitric  acid  to  the 
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9ttinon«,  C0<^^ ..p.PO-m  *  ^"^^"    crystallises   from    benzene   in 

garnet-red  needles,  m.  p.  194°  (decomp.),  containing  1  mol.  C^H^ 

C.  S. 

Action  of  Cyanuric  Chloride  on  Magnesium  Organic 
Compounds.  Adriano  Ostrogovich  {Chem.  Zeit.,  1912,  36, 
738 — 739). — The  interaction  of  cyanuric  chloride  and  magnesium 
phenyl  bromide  in  ethereal  solution  yields  successively  dichloro- 
phenyltriazine,  CgNgCloPh,  which  crystallises  in  prismatic  needles, 
m.  p.  119 — 120°  (compare  Elzanowski,  Diss.,  Freiburg,  Switz.),  and 
chlorodiphenyltriazine,  CgNgClPh^,,  which  forms  small,  concentrically- 
arranged,  thin  needles,  m.  p.  135 — 136°  (compare  Ephraim,  Abatr., 
1893,  i,  735).  F.  B. 

The  Degradation  of  Monosodium  Urate  Under  the 
Influence  of  Radium  EmaDation-Z>.  Johannes  Kerb  and  Paul 
Lazarus  {Biochem.  Zeitsch.,  1912,  42,  82 — 90). — It  has  been  claimed 
by  Gudzent  that  radium-i)  converts  the  urate  into  a  more  soluble 
substance.  The  authors  could,  however,  find  no  difference  in  the 
behaviour  of  a  suspension  of  the  urate  whether  exposed  or  not  exposed 
to  radium,  provided  that  other  conditions  of  experiment  were 
absolutely  identical.  The  increase  in  the  solubility  of  the  suspension 
depends  on  other  conditions,  more  especially  on  the  sterility  of  the 
mixtures  and  the  alkalinity  of  the  glass  of  the  vessels.  When  the 
solution  is  quite  sterile  and  the  material  of  the  vessel  is  chemically 
inactive,  the  urate  does  not  decompose,  even  in  presence  of  large 
quantities  of  emanation-/).  There  is,  however,  a  rapid  degradation  of 
the  substance  in  the  presence  of  moulds.  S.  B.  S. 

The     Colour    and    Absorption    of    the    Dirosanilidines    of 
)3-Hydroxyacraldehyde  and  Formic  Acid.     Fritz   Keitzenstein 
and  Gottlieb  Bonitsch  (/.  jyr.  Chtm.,  1912,  [ii],86,  1 — 58.     Compare 
Abbtr.,  1907,  i,  648,  and  following  abstract). — In  order  to  determine 
the   influence   of   the   group    •CHICH'CH!    on    the    colour    of    the 
triphenylmethane   dyes,   the   authors    have    prepared    a    number    of 
dirosanilidines  of  yS-hydroxyacraldehyde  having  the  formulae : 
(I.)  R-CcH^-NH-CHiCH-CHIN-C^H^-R 
(II.)  R-CeHgMe-NH-CHICH-CHIN'-CeHsMe-B 
by  condensing  the  isomeric  amino-derivatives  of  tetramethyl-jo-diamino- 
triphenylmethane  and  tetramethyl-;9-diaminodiphenyltolylmethane  with 
the  acetal  of  propargaldehyde,  and  spectrographically  examined  the 
dyes  obtained  from  them  by  oxidation  [11  =  4  :  4'-tetramethyldiamino- 
diphenylmethyl,  •CH(CgH4-NMe2)2]. 

It  is  found  that  the  introduction  of  this  group  produces  dyes  of  a 
green  shade.  The  position  of  the  absorption  bands  of  the  dyes  in 
aqueous  or  alcoholic  solution  is  tabulated. 

The  acetal  of  a-bromo-/3-ethoxypropaldehyde,  prepared  by  heating 
a^-dibromopropaldehyde  with    1%   alcoholic   hydrogen    chloride,  is   a 
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colourless  liquid,  b.  p.  106 — 112°/15  mm.  (compare  Fischer  and  Giebe 
Abstr.,  1898,  i,  167). 

3" -A minoA  :  4^ -Utramethyldiamino-i'' -methyltriphenylmethane^ 

obtained  by  condensing  tetramethyl-jo-diaminobenzhydrol  with 
o-toluidine  by  means  of  strong  sulphuric  acid,  forms  crystalline, 
stellar  aggregates,  and  melts  at  141°  to  a  pale  blue  liquid. 

When  dissolved  in  dilute  hydrochloric  acid  and  the  solution  heated 
for  one  day  with  the  acetal  of  propargaldehyde  on  the  water-bath, 
2"-amino-4  :  4'-tetramethyldiaminotriphenylmethane  yields  ^-hydroxy- 
acraldehyde-  2  -  dileucanilidine, 

ch<^^;^j^>c-nh.ch:ch-ch:n-c<^^-^^>ch,H20, 

which  forms  a  light  yellow  powder. 

P-Rydroxt/acraldehyde-B 'dileucanilidine, 

ch<^^:^^>c-nh-ch:ch-ch:n-c<^^:^^>ch,H20, 

prepared  in  a  similar  manner  from  3"-amino-4  :  4'-tetramethyldiamino- 
triphenylmethane  is  a  yellow  powder,  sintering  at  105°,  m.  p.  135°;  the 
hydrochloride  and  platinichloride  are  mentioned. 

^-HydroxyacraldehydeA-dileucanilidine  is  obtained  in  an  impure 
condition  from  4"-amino-4  :  4'-tetramethyldiaminotriphenylmethane  ; 
the  picrate,  C^gHg^NgjCgFgO^Ng,  forms  light  yellow  crystals  (decomp. 
125°). 

P  Hydroxy acraldehyde-^-methyl-i-dileucotoluididlne^ 

CR<™i?^>C-NH-CH:CH-CH:N-C<^g;^^^^ 

prepared  from  4"-amino-4  :  4'-tetramethyldiamino-3"-methyltriphenyl- 
methane,  is  a  yellow,  crystalline  powder  (decomp.  115 — 120°) ;  the 
hydrochloride  is  greyish -green. 

l^-IIydroxyacraldehyde-Q-methylA-dileucotoluididine, 

CR<^^l*^g>C-NH-CH:CH-CH:]Sr-C<^^i^^>CR,H20, 

from     4"-amino-4  :  4'-tefcramethyldiamino-2"-methyltriphenylmethane, 
decomposes  at  90°,  m.  p.  130°;  the  picrate,  C-^HggNgjCgH^O^Ng,  has 
m.  p.  about  170°,  with  previous  sintering  at  92°. 
^-Hydroxyacraldehyde-b-methyl-2-dileucotoluididine, 

C]VIe<^^:^^>C-NH-CH:CH-CH:N-C<g^':^g>CMe,H^ 

prepared    from   6"-amino-4  :  4'-tetramethyldiamino-3"-methyltriphenyl- 
methane,  forms  a  light  yellow  powder,  sintering  at  85°,  m.  p.  120°. 
P-Hydroxyacrcddehyde-i-methyl-Z-leucotoluididine, 

CH<^^^^>C-NH-CH:CH-CH:N-C<g^=^^>CH,H,0, 

forms  a  light  yellowish-green  powder,  decomposing  at  75°,  m.  p. 
120°. 

5"-Amino-4  :  4'-tetramethyldiamino-2"-methyltriphenylmethane  com- 
bines with  propargaldehyde  in  aqueous  solution  at  a  low  temperature, 
yielding  the  light  yellow  additive  compound  (decomp.  177°), 

CMe<^^;^^>C-NH-CH(OH)-C:CH. 

z  z  2 
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If  the  coDibina'ion  ia  effected  in  the  presence  of  dilute  hydrochloric 
acid,  the  componnd^ 

CMc;<^J^;^U>C-NH-CH(0H)'CHCl-CH2Cl,HCl, 

is  produced,  which  crystallises  in  slender,  citron-yellow  needles 
containing  SH^O  (decomf.  253°). 

P-IIydroxt/acr(UiUhy  /«- \-lfiucodianilidi ae  hydrochloride, 

prepared  by  the  addition  of  4  :  4'-tetramethyldiamiDO-4"-aminotriphenyl- 
methane  dissolved  in  alcoholic  hydrogen  chloride  to  an  alcoholic  solu- 
tion of  the  additive  compound  of  aniline  and  propargaldehyde, 
NHPh-CH(OH)-CiOH  (Ciaisen,  Abstr.,  11)04,  i,  14),  forms  bluish-green 
crystals,  sintering  at  155°,  m.  p.  178°. 

^-Hydroxyacraldthyde-Z-leucodianilidine  hydrochloride^ 

CH<^|^;^2>C-NH-CH:OH-CH:NPh,HCl,2H20, 

obtained  in  similar  manner  from    3"-amino-4  :4'-tftramethyldiaraino- 
triphenylmethane,  has  m.  p.  192°,  with  previous  sintering  at  160°. 
P- Hydroxy acraldehyde-^-meihyl-Z-hucodi-p-toluididine  hydrochloride^ 

CMe<^^;^^>C-NH-CH:CH-CH:N-C6H,Me,HCl,H20, 

prepared  from  5"-amino-4  :  4'-tetramethyldiamino-2"-methyltriphenyl- 
methane  and  the  additive  compound  of  jo-toluidine  and  proparg- 
aldehyde,  C6H4Me-NH-CH(OH)-CiCH,  is  a  yellow,  crystalline 
substance,  which  darkens  at  156°  and  has  m.  p.  18o°. 

When  heated  with  aniline  on  the  water- bath  and  the  resulting 
product  treated  with  dilute  hydrochloric  acid,  the  acetal  of  /3-ethoxy- 
acraldehyde  yields  the  hydrochloride  of  /J-hydroxyacraldehydedi- 
anilidine,  NHPh-CH:CH-CH:NPh,HCl  (Clai^en,  loc.  cit,). 

P-Hydroxyacraldehyde-^-methyl-6-dilevcotoluididine, 

CMe<^^;^^>C-NH-CH:CH-CH:N-C<^g;^^>CMe, 

prepared  from  5"-amino-4  : 4'-tetramethyldiamino-2"-methyltriphenyl- 
methane,  is  light  yellow  in  colour,  and  has  m.  p.  194°.  F.  B. 

Colour  and  Absorption  of  the  Dirosanilidines  of  Formic 
Acid.  Fritz  Eeitzenstein  and  Gottlieb  Bonitsch  {J.  pr.  Chem.,  1912, 
[ii],  86,  58 — 72). — A  description  of  the  preparation  of  compounds  of 
the  following  formulae,  together  with  an  account  of  the  spectrographic 
examination  of  the  dye:*  obtained  from  them  by  oxidation  with 
chloroanil  in  glacial  acetic  acid  solution  : 

(1.)  CH{C6H,-NMe2)2-C«H,-NH-CH:N-C«H4-CH(CeH4-NMe„)2. 
(II.)  CH(C6H,-NMe2)2-C6H3Me-N-CH:N-CgH3Me-CH(C6H,-^'Me2):. 

Di-m-tolylformamidine,  prepared  by  heating  m-toluidine  with  ethyl 
crthoformate,  forms  long,  lustrous  needle.^,  m.  p.  125°  (compare 
Niementowski,  Abstr.,  1887,  935). 

The  condensation  of  ethyl  orlhoformate  and  4"-amino-4  : 4'-tetra- 
methyldiaminotriphenylmetnane  in  boiling  amyl  ether  solution  gives 
rise  to  ^-diltucofoQ-manilidine  (formula  1),  m.  p.  199 — 200°,  whilst  in 
30%   acetic   acid   solution   a   hydrate,   C^Ai^2'NQ/2Hfi,    m.   p.    70°,   is 
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produced.  When  dissolved  in  a  mixture  of  alcohol  and  acetic  acid,  the 
formanilidine  is  oxidised  by  chloroanil  to;>aminocQalachite-green  ;  in 
glacial  acetic  acid  a  blue  dye  is  formed. 

Diphenylformamidine  condenses  with  tetramethyldi-jo-amino - 
benzhydrol  in  the  presence  of  concentrated  sulphuric  acid,  yielding  the 
sulphate  of  4-dileucoformanilidine,  C^^HrjgNgjHgSO^,  which  forms  a 
very  light,  white  powder,  decomposing  at  160°,  m.  p.  200°. 

0-,  m-,  and  jt>-I)itolylformamidines  condense  witn  tetramethyldi-jo- 
aminobenzhydrol  in  dilute  hydrochloric  acid  solution,  yielding 
compounds  of  the  formula  C24H29N3 ;  of  these,  the  ortho-compound  is  a 
white  powder,  m.  p.  140°. 

The  condensation  of  o-  and  /j-ditolylformamidines  with  tetramethyl- 
di-jo-aminobenzhydrol  in  the  presence  of  strong  sulphuric  acid  gives 
rise  to  compounds,  C^gHg^-Np^  (formula  II  above),  of  which  the  ortho- 
derivative,  on  oxidation  with  chloroanil  in  glacial  acetic  acid  solution, 
yields  a  blue  dye  and  the  para-derivative  a  bluish-green.  F.  B. 

Tetraformaltrisazine    frora    Formaldehyde    and  Hydrazine 

Hydrate,  a  New  Reducing  Agent  for  Analytical  Chemistry. 

Karl  A.HoFMANNand  Douglas  Storm  (Z?6r.,  1912,45,  1725—1730). — 

^       r        ,    .      .       NH-CH„-N-CH/NH      ,  .  ,    . 
Tetraformaltrisazine y    1  i  ^Jtit'  which  is  readily  prepared 

from  formaldehyde  and  hydrazine  hydrate,  is  a  reducing  agent 
free  from  alkali  and  acid,  and  milder  in  its  action  than  hydrazine. 
It  crystallises  in  lustrous,  silky,  flat  needles,  sometimes  radially 
grouped,  or  long,  doubly  refractive  plates  pointed  at  the  end  ;  decomp. 
225°.     It  tastes  sweet. 

The  precipitate  with  mercuric  chloride  dries  to  a  colourless  powder, 
C^HjgNg.SHgClg.  The  jjrfcipitate  with  silver  nitrate  soon  changes  to 
a  very  fine  mirror ;  palladium  chloride  behaves  similarly ;  gold 
chloride  is  reduced  to  a  blue  colloid,  which  is  subseqtiently  precipitated 
as  a  dark  powder.  In  alkaline  solution  copper  salts  are  reduced  to 
cuprous  oxide,  mercury,  gold  and  silver  salts  to  the  metal,  whilst 
platinum  and  palladium  chlorides  yield  stable,  deep  reddish-brown 
solutions. 

In  presence  of  excess  of  sodium  hydroxide,  chromate,  molybdate, 
vanadate,  sslenite,  and  tellurite  remain  unchantj;ed  even  at  100°,  but 
on  addition  of  ammonium  chloride,  indigo-blue  molybdenum  oxide, 
red  selenium,  or  black  tellurium  are  precipitated. 

The  compound  is  very  stable  towards  alkali,  but  readily  decomposed 
by  acids.  Carbon  dioxide  eliminates  hydrazine,  leaving  colourless, 
polymeric  formalazine,  (CHgNgCHg),^. 

Tetraformaltrisazine  contains  only  hydrazine  nitrogen.  Two  of  the 
hydrazine  groups  are  more  readily  oxidised  in  alkaline  solution  than 
the  third. 

With  benzaldehyde,  benzylideneazine  and  polymeric  formalazine  are 
formed. 

When  formalazine  is  heated  in  an  atmosphere  of  nitrogen  at 
300 — 400°,  a  yellow  oil  distils  of  objectionable  odour.  This 
spontaneously  returns  to  formalazine  even  in  alcoholic  solution. 

E.  F.  A. 
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Thiophenols  II.  ;):;/-Azophenyl  Methyl  Sulphide  and  Its 
Derivatives.  Kuut  Brand  and  A.  Wirsing  {Ber.,  1912,  45, 
1757 — 1771). — y> :  \>  - Azoxyfihenyl  methyl  sulphide,  ON2(Cp^H^*SMe)2,  is 
obtained  by  the  action  of  ;7-nitrophenyl  methyl  sulphide  (Abstr.,  1909, 
i,  866)  on  a  boiling  solution  of  sodium  methoxide  in  methyl  alcohol. 
It  forms  light  yellow  needles,  m.  p.  135 — 136°.  By  digestion  on  the 
water-bath  for  several  hours  with  excess  of  methyl  sulphate,  removal 
of  the  excess  by  repeated  evaporation  with  methyl  alcohol  and  water, 
and  precipitation  of  the  aqueous  solution  with  potassium  iodide,  it 
gives  long,  yellow  needles,  m.  p.  130 — 132°  (decomp.),  of  y.^^'-azoxy- 
p/ienyldimethyltsulphiviium  iodide,  ON2(C(.H4*SMe2l)2- 

1^  •.■p'-IIydrazophevyl  methyl  sulphide,  N2H^(C(.H4*SMe)2,  is  obtained 
by  reducing  ;;-nitrophenyl  methyl  sulphide  with  zinc  dust  and  sodium 
hydroxide  in  alcoholic  solution.  When  pure,  it  forms  colourless 
crystals,  m.  p.  104°;  it  is  oxidised  to  the  azo-compound  when  air  is 
passed  through  the  alcoholic  solution.  Treatment  with  concentrated 
hydrochloric  acid  does  not  give  rise  to  a  semidine  transformation,  but 
produces  ;?-aminophenyl  methyl  sulphide  hydrochloride  (Abstr.,  1911, 
i,  39,  285),  the  oxygen  thereby  becoming  available  forming  ^:/?'-azo- 
phenyl  methyl  sulphide  and  other  oxidation  products. 

p:p-Azophenyl  methyl  sulphide,  N2(CgH4*SMe)2,  is  prepared  by 
reducing  ^;-nitrophenyl  methyl  sulphide  with  zinc  dust  and  sodium 
hydroxide,  and  oxidising  the  filtered  solution  by  passing  air  through  it. 
It  forms  yellowish-red  leaflets,  and  has  m.  p.  177—178°.  With 
concentrated  mineral  acids  and  strong  organic  acids,  it  gives  deep  blue 
solutions  ;  the  formation  of  this  colour  is  a  very  delicate  test  for 
traces  of  the  compound.  When  dry  hydrogen  chloride  is  led  into  a 
chloroform  solution,  blue  needles,  with  a  metallic  glance,  of  p  :  p'-azo- 
phenyl  methyl  sulphide  hy^frochlwide  are  precipitated,  but  they  lose 
hydrogen  chloride  even  on  filtering. 

p  :-p'-Azophenyl  methyl  sulphide  sulphate,  0^4X1^4^282,2112804,  is 
obtained  as  shining,  green  needles,  when  a  solution  ot  the  sulphide  in 
glacial  acetic  acid  is  precipitated  with  concentrated  sulphuric  acid. 
The  trichloroacetate,  C^4Hj4N282,200l3*002H,  is  produced  by  mixing 
chloroform  solutions  of  the  sulphide  and  trichloroacetic  acid ;  it  forms 
green,  shining  needles,  possessing  a  strong  metallic  glance.  Oryoscopic 
measurements  in  trichloroacetic  acid  as  solvent  indicate  that  the  salt 
is  unimolecular. 

The  following  double  salts  have  also  been  obtained : 
Ci4H,4N28„H01,HgOl2, 
indigo-blue  crystals  ;  Ci4Hj^N2S2,H01,FeCl3,  green  leaflets; 

(0,4Hi4N2S2,H01)2,FeOl3, 
bluish-violet  needles  having  a  green  shimmer  ;  Ci4Hi4N2S2,H01,SnCl4, 
green  leaflets.  They  were  prepared  by  the  action  of  p :  ^'-azophenyl 
methyl  sulphide  with  the  metallic  chloride  in  glacial  acetic  acid 
solution,  the  addition  of  hydrochloric  acid  being  necessary  in  the  case 
of  the  first  and  third  salt. 

p  :  p-Azophenyldimethylsulphinium  methyl  sulphate, 
N2(C6H4-SMe2-0-S03Me)2, 
is   obtained   by  digesting  azophenyi  methyl  sulphide  with   excess    of 
methyl  sulphate  on  the  water-bath  until  the  blue  colour  changes  to 
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red  and  the  product  is  completely  soluble  in  water.  It  forms  thick, 
red  crystals,  which  commence  to  decompose  at  170°,  and  blacken  at 
185 — 190°.  When  the  aqueous  solution  is  treated  with  potassium 
iodide,  slender,  yellowish-red  needles  of  p  :  ^ -azophenyldimethyl- 
sulphinium  iodide,  ^^{0^^^"^^^^)^^,  are  obtained,  m.  p.  174 — 175°. 
The  corresponding  sulphinium  bromide,  ls^{(^^^''^^\ei.^r)^y  forms 
yellowish-brown  needles,  and  has  m.  p.  174°.  The  chloride  could  only 
be  obtained  in  solution. 

The  blue  colour  produced  when  p  :/>'-azophenyl  methyl  sulphide  is 
treated  with  acids  is  ascribed  to  the  formation  of  a  quinonoid 
isomeride,  the  hydrochloride,  for  example,  being 

SMeClICgH^IN-NH-CgH^-SMe 


(compare  Hantzsch,  Abstr.,  19US,  i,  469,  484).  In  the  case  of  the 
trichloroacetate  and  sulphate,  the  one  molecule  of  acid  is  concerned  in 
the   formation  of   the  quinonoid   form,   the    other    in  salt  formation, 

H 

thus:  SMe(02C-CCl3):C6H4:N-NH-C6H4-S-Me       .     Similar  considera- 


OaC-CClg 
tions  hold  for  the  formulation  of  the  double  salts.  T.  S.  P. 

New  Azo-colouring  Matters  from  Aminodiphenylene  Oxide. 
Alphonse  Mailhe  {Compt.  rend.,  1912,  154,  1815 — 1817). — Nitro- 
diphenylene  oxide  is  readily  reduced  by  iron  and  hydrochloric  acid  to 
the  corresponding  amine,  which  is  easily  diazotised.  The  diazonium 
salts  can  very  leadily  be  coupled  with  amines  and  phenols,  giving  azo- 
dyes  (compare  Borsche  and  Bothe,  Abstr.,  1908,  i,  528). 

With  aniline,  the   diazonium   chloride  yields  anilineazodiphenylene 
C  IT 
oxide,  ^<il^^^-^^,Q  H  ,^YL  '  ^^^^^^  crystal,  m.  p.  93°,  giving  a  red 

solution  in  acids,  which  dyes  silk  orange-yellow.  Other  such  azo- 
compounds  have  been  prepared  by  coupling  with  m-toluidine,  dimethyl- 
aniline,  diphenylamine,  and  a-  and  ^-naphthylamine.  They  are 
mostly  yellow  in  colour,  and  in  the  case  of  the  last  three,  the  azo- 
compounds  when  in  solution  are  turned  deep  blue  by  mineral  acids. 

Diphenylene  oxide  diazonium  chloride  has  also  been  coupled  up  with 
a    number   of    phenols,    the   following    azo-compounds    having    been 

obtained  :  0<^^«^^^.^.^^^y^.^jj^^),  a  brown  powder,  m.  p.  95°. 

0<^96^4  ^(SOoH)J6:8l       ,.,      .  ^      i  ..       • 

^C^H3N:N-CioH4<^jj^       121..-'  ^^^®^  ^  solution  in 

alcohol  and  presents  a  different  absorption  spectrum  to  the  corresponding 
benzene  azo-compound. 

^CgH3N:N-CioH5<^j|     p^n,  orange-red  crystals,   which  in   an 

acid  mediuui  dye  silk  orange-yellow. 

0<9'>^4  JSO,H)J3:61  ,  ,  ^  ^.  ^  .„ 

^CoH3N:N-CioH4<^jj^    '^..^-j     -•,  a  scarlet  dye,  which   on   silk 
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dyes  a  bright  red.  Its  solution  is  turned  carmine  by  sulphuric  acid. 
It  shows  a  remarkable  absorption  spectrum.  All  the  rays  above 
O'5S0 fjL  being  absorbed. 

By  coupling  with  salicylic  acid,  an  Sizo-cojnpound  is  obtained, 
furnishing  yellow  crystals,  which,  when  mordanted  with  chromium, 
dye  an  orange-yellow. 

The  above  azo-compounds  differ  from  the  corresponding  benzeneazo- 
compounds  in  their  absorption  spectra,  and  in  that  they  possess  brighter 
colours.  W.  G. 

The  Production  of  Carbamide  by  Hydrolysis  of  Proteins. 
RoBiiRT  Fosse  (Compt.  rend.,  1912,  164,  1819—1821). — Proteins  are 
hydrolyped  by  aqueous  solutions  of  potassium,  sodium  or  barium 
hydroxide,  or  potassium  or  sodium  carbonate,  and  even  by  a  suspension 
of  pure  slaked  lime  in  water,  carbamide  being  one  of  the  products. 
Water,  alone  or  acidiBed  with  acetic  acid,  does  not  produce  this  result. 
The  quantity  of  carbamide  produced  from  gelatin  and  a  boiling  solu- 
tion of  potassium  hydroxide  increases  at  first  very  rapidly,  attains  a 
maximum,  and  then  slowly  derreases.  W.  G. 

Changes  in  the  Physical  Conditions  of  Colloids.  XIII.  The 
Relationship  of  Albumin  to  Inorganic  Colloids  and  to  the 
Salts  of  the  Heavy  Metals.  Wolfgang  Pauli  and  Leo  Flecker 
(Biochem.  ZeHsch.,  1912,  41,  461—512.  Compare  Abstr.,  1909,  i,  618  ; 
1910,  i,  344). — For  the  purpose  of  the  experiments,  ox-serum  albumin 
which  had  been  submitted  to  a  dialysis  against  distilled  water  lasting 
eight  weeks,  and  the  following  inorganic  colloids  were  employed  : 
Ferric  hydroxide,  chromic  hydroxide  (positive  colloids),  and  the 
sulphides  of  arsenic,  antimony,  copper,  cadmium,  and  gold,  and 
tungstic  and  molybdic  acids  (negative  colloids).  It  was  found  that 
the  suspensoids  (colloids  precipitated  by  small  quantities  of  salts),  as 
contrasted  with  the  lyocolloids  (colloids  requiring  larger  concentra- 
tions of  salts  for  precipitation),  show  no  inhibition  of  precipitation  of 
proteins  when  present  in  excess,  and  electrolytes  invariably  inhibit 
the  precipitation  of  the  protein-colloid  complex.  The  protein  precipi- 
tates by  lyocolloids,  on  the  other  hand,  are  soluble  in  excess  of  the 
colloid,  and  in  presence  of  excess  of  a  lyocolloid,  the  presence  of 
neutral  salts  favours  the  precipitation,  and  alkalis  favour  the  precipi- 
tation when  positive  lyocolloids  are  present,  acids  favouring  precipita- 
tion in  the  presence  of  the  negative  hyocoUoids.  Only  when  the 
protein  is  in  excess  do  electrolytes  inhibit  the  precipitation  in  the 
pres^ence  of  lyocolloids,  whereas  under  all  conditions  in  the  mixtures 
of  suspenoids  and  pioteins,  they  exert  an  inhibitory  action  on  the 
precipitation.  The  precipitate  of  a  suspensoid  in  the  presence  of 
protein  contains  only  a  fraction  of  the  protein,  whereas  the  precipitate 
in  the  presence  of  a  lyocolloid  contains  the  greater  pait,  if  not  the 
whole,  of  the  protein.  The  difference  between  the  lyophobe  suspen- 
soids and  the  lyocolloids  depends  on  the  fact  that  the  former  are  not 
stable  unless  minute  quantities  of  electrolyte  are  present,  for  on 
prolonged  dialysis  they  are  precipitated.  When  brought  into  contact 
with  protein  free  from  electrolytes,  the  protein  takes  up  the  electro- 
lytes, and  produces  an  irreversible  precipitate  of  the  suspensoid.     If 
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salts  are  present  in  the  system,  these  will  form  adsorption  compounds 
with  the  protein,  and  the  latter  will,  therefore,  not  so  readily  adsorb 
the  electrolytes  from  the  suspensoid,  which  render  the  latter  stable; 
lience,  the  inhibitory  action  of  the  salts  on  the  precipitation  of  suspen- 
soids  by  protein.  The  protective  action  of  salts  is,  however,  greater 
than  that  which  can  be  accounted  for  by  the  above  explanation.  The 
authors  explain  this  phenomenon  on  the  assumption  that  the  protein 
enters  into  combination  with  the  salt  in  the  method  already  postulated 
in  Pauli's  former  papers,  and  yields  a  stable  complex  of  colloid - 
protein-salb.  The  relationships  between  lyocolloids  and  proteins 
are  the  same  as  those  between  any  two  colloids  of  opposite  charges, 
the  complex  formed  taking  the  charge  of  that  substance  which  is  in 
excess.  In  this  connexion  it  must  be  remembered  that  the  protein 
can  function  both  as  an  acid  and  a  base. 

The  precipitation  of  proteins  by  salts  of  heavy  metals  was  also 
investigated.  This  phenomenon  belongs  to  the  group  of  irregular 
t^eries  (•*  unregelmassige  Reihen  ").  If  the  protein  be  mixed  with  the 
salt  in  low  concentrations,  a  precipitate  is  formed.  In  higher  concen- 
trations, the  mixture  remains  clear  over  a  certain  zone,  with  the 
re-formation  of  a  precipitate  when  the  concentration  reaches  still  higher 
limits.  The  precipitation  in  the  lower  limits  of  salt  concentration  is 
explained  on  the  assumption  that  the  salt  undergoes  hydrolytic 
dissociatioQ,  and  that  the  metallic  oxide  enters  into  combination  with 
the  protein,  owing  to  the  fact  that  the  acidic  functions  of  the  latter 
are  stronjjer  than  the  basic  functions.  In  this  case,  the  anion  of  the 
salt  can  be  detected  in  the  dialysate  of  the  complex.  The  metallic 
salts  thus  formed  are  assumed  to  be  internal  anhydrides.  If,  however, 
excess  of  the  metal  is  present,  another  complex  is  formed,  with  the 
production  of  an  electrically  charged  protem  complex,  the  formation  of 
which  may  be  represented  as  follows  (in  the  case  of  the  iron  compounds) : 
(.TFe(OH)3.Protein)  +  2/FeCl3  =  a;(Fe(^OH3).Protein)2/Fe.  -I- St/CI.  New 
coloured  ions  with  positive  charge  are  thus  formed,  the  number  of 
which  is  diminished  by  presence  of  excess  of  the  metallic  salt.  Accord- 
ing to  Pauli's  theory,  the  protein  ions  are  heavily  hydrated,  and  when 
these  ions  are  present  in  the  largest  quantity,  the  viscosity  of  the 
mixture  will  attain  a  maximum.  The  measurement  of  viscosities 
over  the  zone  of  no-precipitation  of  ferric  chloride-protein  mixture 
reveals  the  presence  of  a  mixture  of  maximum  viscosity,  which  viscosity 
diminishes  in  mixtures  containing  larger  quantities  of  metallic  salt. 
The  mixture  with  this  maximum  viscosity  also  shows  the  greatest 
amount  of  translation  when  placed  in  an  electric  field  and  investi- 
gated by  the  method  of  electrocataphoresis.  It  also  shows  the  maximum 
diminution  of  electrolytic  conductivity,  and  the  absence  of  free  Fe' 
ions  in  the  mixture.  Tne  commencing  point  of  reprecipitation  in  the 
highest  zone  is  a  function  of  the  anion,  the  action  of  which  is  discussed 
by  the  authors.  S.  B.  S. 

The  Nature  of  So-called  Artificial  Globulin.  Robert  Banks 
Gibson  (/.  Biol.  Chem.,  1912,  12,  61— 64).— Moll's  artificial  serum- 
globulin  is  an  intermediate  step  in  the  formation  of  alkali 
metaprotein.  W.  D.  H. 
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Constitution  of  Hsemin.  William  KUster  (Ber.^  1912,  46, 
1935— 194G). — [With  A.  Gkeiner.] — The  crude  product  obtained  in 
the  preptiration  of  "  ha^min "  by  Morner's  method  is  extracted  with 
boiling  benzene  and  then  with  chloroform  at  the  ordinary  temperature. 
The  extracts  are  evaporated,  leaving  a  residue  consisting  of  methyl- 
Jioemin^  G^fi^fi^'^fiWe,  large,  brown  rhombs,  and  a  little  dimethyl- 
haemin.  Methylhsemin  is  soluble  in  0*2%  sodium  hydroxide  and  in  hot 
aqueous  sodium  carbonate  ;  during  solution,  the  chlorine  is  displaced, 
although  not  quantitatively.  The  halogen  is  also  removed  by 
treatment  with  aniline,  yielding  dehydrochloromethylhaemin, 

an  almost  black  powder,  the  solution  of  which  in  methyl  alcohol  and 
a  few  drops  of  dilute  sulphuric  acid  yields  the  hsemin  again  by 
precipitation  with  hydrochloric  acid.  Dimethylhaemin  is  soluble  in 
benzene,  but  is  finally  converted  into  an  almost  insoluble  modiBcation. 

The  methylation  of  acethiemin  by  Nencki's  method  yields  methyl- 
haemin,  dimethylhaemin,  and  a  substance,  Q^^'E.^fi^fil^Fe,  m.  p. 
154 — 160°,  which  is  apparently  an  additive  compound  of  methyl 
chloride  and  dimethylhaemin. 

[With  P.  Deihle]. — Haematoporphyrin,  prepared  by  the  Nencki- 
Zaleski  method,  yields  a  dimethyl  ester,  CggH^gOgN^,  by  treatment 
with  alkali  and  methyl  sulphate,  but  by  repeated  solution  in  acetone 
and  precipitation  by  water,  it  is  gradually  converted  into  an  anhydro- 
compound,  C84H3g05N4,  which  is  scarcely  attacked  by  alkali  and  methyl 
sulphate,  but  is  converted  into  a  dimethyl  ester,  Cggll^QOgN^,  by 
methyl  alcohol  and  hydrogen  chloride. 

The  product  obtained  by  the  action  of  hydrogen  bromide  in  acetic 
acid  on  haemin  is  converted  by  treatment  with  methyl  alcoholic 
potasf-ium  hydroxide  into  a  blackish-red,  crystalline  substance 
containing  four  methoxy-groups.  Mesoporphyrin,  obtained  from 
acethaemin  by  Zileski's  hydrogen  iodide  process,  is  oxidised  by 
chromic  and  sulphuric  acids,  yielding  methylethylmaleimide  and 
haematic  acid. 

The  preceding  experiments  lead  the  author  to  the  view  that  two  of 
the  nitrogen  atoms  in  haemin  are  basic,  and  are  so  related  to  the  two 
carboxyl  groups  that  one  nitrogen  is  united  with  one  carboxyl  group 
as  a  betaiue  complex,  the  other  nitrogen  is  united  with  the  ferri- 
chloride  group,  leaving  one  carboxyl  group,  which  alone  can  be  easily 
esterified.  These  views  are  developed  to  explain  what  occurs  in 
the  molecule  when  haemin  is  converted  into  haematoporphyrin  and 
into  mesoporphyrin.  C.  S. 

The  Formation  of  Guanylic  Acid  from  Yeast  Nucleic 
Acid.  Walteu  Jones  {J.  Biol.  Chem.,  1912,  12,  31— 35).— The 
methods  at  present  in  vogue  for  obtaining  guanosine  are  difficult.  In 
the  present  research  an  abundant  yield  was  obtained  by  the  action  of 
pig's  pancreas  on  yeast-nucleic  acid.  The  digest  was  boiled,  filtered, 
and  treated  at  the  boiling  point  with  lead  acetate.  On  cooling,  the 
filtrate  deposited  a  granular  lead  compound,  which  was  filtered  off, 
suspended  in  hot  water,  and  decomposed  with  hydrogen  sulphide. 
The  filtrate  from  the  lead  sulphide  was  treated  with  potassium  acetate 
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and  poured  into  excess  of  alcohol.  The  precipitate  so  obtained  was 
washed  with  alcohol  and  dried.  It  was  purified  by  a  repetition  of 
the  process,  and  was  then  found  to  possess  the  properties  of  the 
potassium  salt  of  guanylic  acid.  The  yield  was  50%  of  the  theoretical, 
and  so  large  amounts  are  readily  prepared.  The  active  agent  con- 
cerned in  the  reaction  is  destroyed  by  heat,  and  is  more  active  at  40° 
than  at  20°,  but  it  is  doubtful  if  it  is  a  true  catalyst,  since  a  given 
amount  of  the  pancreatic  extract  will  decompose  a  given  amount  of 
yeast-nucleic  acid  and  no  more.  It  is  suggested  that  the  term 
tetranuclease  should  be  given  to  it.  It  is  probable  that  there  are 
several  tetranucleases,  for  this  one  has  no  action  on  thymus-nucleic 
acid.  These  two  tetranucleotides  also  differ  in  their  carbohydrate 
radicle:  that  in  yeast-nucleic  acid  being  c?-ribose,  that  in  thymus-nucleic 
acid  being  a  hexose.  W.  D.  H. 

Digestion  of  Casein  by  Pepsin  from  the  Calf,  Pig,  and 
Ox.  W.  VAN  Dam  {Zeitsch.  physiol.  Ghem.,  1912,  79,  247—273. 
Compare  Abstr.,  1910,  i,  290). — Recent  literature  concerning  the 
identity  of  pepsin  and  chymosin  is  discussed  critically.  The  digestion 
of  casein  by  the  stomach  enzymes  of  pig,  calf,  and  ox  is  studied  in 
solutions  of  hydrochloric  acid,  sodium  dihydrogen  phosphate,  mixtures 
of  hydrochloric  acid  and  also  of  acetic  acid  with  sodium  acetate  ;  in 
short,  in  solutions  of  such  hydrogen  ion  concentration  that  casein  is 
not  soluble  in  them.  It  is  in  all  respects  parallel  to  the  rate  of 
clotting.  Thus  in  0"3iV- hydrogen  chloride  solution  there  is  the 
same  difference  in  the  rate  of  digestion  and  clotting  as  in  experiments 
by  Mett's  method.  The  products  of  digestion  in  strongly  and  weakly 
acid  solutions  are  identical.  There  are  no  grounds  for  assuming  the 
two  enzymes  are  not  the  same.  E.  F.  A. 

Action  of  Trypsin.  II.  (a)  The  Influence  of  the  Products 
of  Hydrolysis  on  the  Rate  of  Hydrolysis  of  Caseinogen  by 
Trypsin,  (b)  The  Autohydroljrsis  of  the  Caseinates.  E.  H. 
Walters  {J.  Biol.  Chem.,  1912,  12,  42— 54).— The  products  of  the 
tryptic  digestion  of  caseinogen  have  a  slight  impeding  action  on  the 
velocity  of  the  reaction,  and  this  increases  as  the  quantity  of  products 
increases.  When  a  filtered  solution  of  Griibler's  trypsin  is  heated  to 
40°,  a  white,  flocculent  precipitate  separates,  and  the  filtrate  from  this 
contains  the  active  hydrolysing  agent.  Neutral  caseinogenates  of 
lithium,  sodium,  and  potassium  in  sterile  solutions  undergo  auto- 
hydrolysis,  5%  being  hydrolysed  in  ninety-six  hours  at  67°.  The  basic 
caseinogenates  undergo  autohydrolysis  rather  more  rapidly.  The 
velocity  constant  for  this  change  in  the  basic  compounds  of  calcium 
and  barium  is  about  three  times  as  great  as  that  for  the  lithium  and 
sodium  compounds,  indicating  that  some  factor  other  than  hydrogen  or 
hydroxyl  ions  plays  a  part.  Strong,  but  not  weak,  solutions  of  these 
salts  have  a  slight  tendency  to  coagulate  after  a  long  time.  The 
velocity  constant  calculated  from  the  unimolecular  formula  diminishes 
as  the  reaction  proceeds,  and  this  rapid  falling  off  cannot  be  accounted 
for  by  the  influence  of  the  products  of  hydrolysis.  The  temperature- 
coefficient  for  the  autohydrolysis  of  basic  sodium  caseinogenate  between 
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87°  and  73°  is  7.  The  incomplete  nature  of  autohydrolysis  indicates 
that  in  the  hydrolysis  of  caseinogen  by  trypsin  (a  unimolecular 
reaction)  the  position  of  equilibrium  is  shifted  in  the  direction 
protein  — >-  products  by  the  enzyme.  W.  D.  H. 

The  Action  of  Proteolytic  Enzymes  on  Clupein.  F. 
RoooziiJsKi  (Zeitsch.  phyaiol.  Chein.,  1912,  79,  398— 414).— Trypsin, 
pancreatin,  pancreatic  fistula  juice,  and  erepsin  produce  a  rapid  and 
extensive  proteolysis  of  the  clupein  molecule,  which  is  similar  to  that 
caused  by  boiling  with  mineral  acids.  Papain,  ^-lieno-protease  (from 
spleen),  and  yeast  juioe  act  more  feebly.  The  splenic  enzyme  is  the 
strongest  and  yeast  juice  the  weakest  of  the  three.  Pepsin-hydro- 
chloric acid  produces  no  recognisabln  effect  on  this  protamine. 

W.  D.  H. 

Cleavage  of  Carbohydrates  by  Diastase.  H.  Bierry  {Bied.  Zentr., 
1912,41,504;  from  j5o<.  Centr.,  1911,  117,  568).— Certain  diastases  of 
mammals,  such  as  amylase,  maltase,  and  sucrase,  require  the  presence  of 
electrolytes,  the  electronegative  ion  having  an  especially  important 
r61e.  The  original  paper  contains  results  of  an  investigation  of 
ferments  which  cause  the  cleavage  of  hydrolysed  sugars,  with  methods 
for  collecting  animal  digestive  liquids  and  for  estimating  the  sugar  in 
the  digestive  solutions.  N.  H.  J.  M. 

The  Condition  of  Malt  Diastase  after  it  has  Acted. 
Henri  van  Laeu  {BvXl.  Soc.  cfiim.  Belg.,  1912,  26,  223—226).— 
The  peculiarities  exhibited  in  a  starch  conversion  by  diastase  are  due  to 
the  adsorption  compounds  formed  by  the  enzyme  with  the  substrate 
and  with  the  products  of  the  reaction. 

It  is  shown  that  diastase  is  recovered  unaltered  at  the  close  of  the 
reaction,  and  that  it  is  just  as  active  towards  a  second  quantity  of  starch 
as  an  equal  portion  of  fresh  diastase,  provided  the  temperature  selected 
is  one  at  which  the  enzyme  is  not  destroyed.  Diastase  thus  conforms 
btrictly  to  Ostwald's  definition  of  a  catalyst.  E.  F.  A. 

The  Synthesising  and  Hydrolysing  Actions  of  Bmulsin  in 
Alcoholic  Solution.  J^mile  Bourquelot  and  Marc  Bridel  {Compt. 
rend.,  1912,  154,  1737—1739,  and  J.  Fharni.  Ghim.,  1912,  [vii],  6, 
13—18.  Compare  Abstr.,  1911,  i,  1053;  this  vol.,  i,  522).— Emulsin 
acting  on  a  solution  of  dextrose  in  85%  alcohol  forms  ^-ethyl  glucoside, 
which,  on  the  other  hand,  it  hydrolyses  in  aqueous  solution.  ^-Ethyl 
glucoside,  so  prepared,  is  converted  into  its  cZ-isomeride  by  the  action 
of  alcoholic  hydrogen  chloride.  A  similar  synthesising  action  takes 
place  with  dextrose  in  other  alcohols,  giving  the  corresponding 
glucosides.  This  has  been  effected  with  methyl,  propyl,  and  ijobutyl 
alcohols. 

When  emulsin  acts  on  a  glucoside  in  alcoholic  solution,  the  first 
effect  is  to  hydrolyse  the  glucoside,  and  then  the  dextrose  so  formed 
unites  with  the  alcohol  to  give  an  alkyl  glucoside.  W.  (t. 
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Action  of  Ozone  on  Organic  Compounds.  III.  Carl  D. 
Harries  (Annaleu,  1912,  390,  235 — 268). — The  objecb  of  the  present 
investigation  is  to  explain  the  formation  of  ozonides  containing  an 
amount  of  oxygen  greater  than  that  corresponding  with  the  degree  of 
unsaturation  of  the  organic  compound.  The  author  is  of  opinion  that 
the  ozonised  oxygen  produced  by  the  silent  discharge  in  a  10-tube 
ozoniser  is  a  mixture  of  different  modifications  of  oxygen,  and  contains 
oxozone,  0^,  in  addition  to  ozone.  By  treating  the  crude  mixture  with 
sodium  hydroxide  and  with  concentrated  sulphuric  acid,  the  oxozone 
is  destroyed  and  the  purified  gas  produces  normal  ozonides  only. 

[With  Fritz  Evers.] — A'^-Butylene  is  prepared  from  purified  sec- 
butyl  alcohol  by  distillation  with  phosphoric  oxide.  It  is  shown 
to  be  free  from  isomerides,  and  consists  probably  almost  entirely  of 
the  cis-modification ;  the  presence  of  a  little  of  the  trans-iorm 
probably  will  not  be  of  importance  in  the  following  experiments, 
because  the  ozonides  of  ethylenic  stereoisomerides  (for  example,  those 
of  oleic  and  elaidic  acids)  scarcely  differ  in  behaviour. 

The  butylene  is  ozonised  by  the  Harries-Koetschau  method ;  the 
methyl  chloride  used  as  solvent  is  specially  treated  to  free  it  from 
unsaturated  impurities.  The  ozonised  oxygen  contains  11 — 14%  of 
*'  crude  ozone."  After  being  washed  with  6%  sodium  hydroxide  and 
with  concentrated  sulphuric  acid,  the  gas  contains  5-8 — 9*3%  of  "  pure 
ozone."  This  mixture  still  contains  moisture,  which  is  removed  by 
passing  the  gas  through  coils  cooled  by  ether-carbon  dioxide.  By 
treatment  with  "  pure  "  ozone,  A^-butylene  gives,  after  the  evaporation 
of    the  solvent,  a  75%  yield  of  a  viscous  oil,  which  is  separated  by 

distillation  under  reduced  pressure  into  butylene  ozonide,  0<^     nTJA/r  » 

b.  p.  15—16720  mm.,  Di  1-0217,  <  1-38546,  a  colourless  liquid 
having  a  stupefying  odour  and  dissolving  readily  in  water,  and 
bisbutylene  ozonide,  (0411803)2,  an  extremely  viscous,  almost  odourless, 
non-volatile  liquid,  which  explodes  at  about  125°. 

By  treatment  with  "  crude  "  ozone  in  a  similar  manner,  A^-butylene 
gives  an  86%  yield  of  a  viscous  liquid  which  is  separated  by  distillation 
under  reduced  pressure  into  impure  butylene  oxozonide,  C^HgO^,  b.  p. 
20—22722  mm.,  D.^  1-0336,  <"  1-38404,  and  bisbutylme  oxozonide, 
(0411804)2,  a  viscous  liquid  having  an  odour  of  paraldehyde,  exploding 
at  125°,  and  having  D}f,  1-1604  and  n^,  1-43167. 

By  further  treatment  with  "  crude  "  ozone,  butylene  ozonide  remains 
unchanged,  whilst  the  bimolecular  form  is  converted  into  bisbutylene 
oxozonide.  By  treatment  with  water,  butylene  oxozonide  undergoes 
extensive  decomposition  at  once,  but  the  bimolecular  form  appears  to 
change,  at  least  in  part,  to  the  bimolecular  form  of  the  normal  ozonide. 

All  four  substances  are  decomposed  by  boiling  water,  yielding 
acetaldehyde,  acetic  acid,  hydrogen  peroxide,  and  oxygen.     The  rate 
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of  the  decomposition  has  been  determined  by  estimating  after  definite 
intervals  of  time  the  amount  of  acetic  acid  and  also  the  active  oxygen 
by  aqueous  potassium  iodide. 

[With  Erik  Riedl  von  Riedenstkin.]— The  ozonisation  of  allyl- 
benzene  is  effected  in  carbon  tetrachloride.  With  "  pure  "  ozone,  the 
product  is  a  viscous,  malodorous  liquid,  which  is  separated  by  fractional 

O'CH 
distillation  into  phenylallyl  ozonide^  ^<C/-v./<R!riTT  Ph'  ^'  P*  ^^ — ^^°/ 

0-4— 0  8mm.,D:jj  M362,  n,  1-51371,  nr,'  1-51761,  n^  1-53722,  a  colour- 
less, mobile  liquid  which  explodes  feebly  when  heated,  and  is  much 
less  odorous  than  the  crude  ozonide,  and  his  phenylallyl  oz(y)iide, 

a  viscous,  colourless,  non-volatile  liquid  which  explodes  at  104 — 106^, 
and  has  Da}  1-1766  and  n'jj  1-54216.  Both  ozonides  are  only  slightly 
attacked  by  boiling  water,  but  are  easily  decomposed  b}r  hot  glacial 
acetic  acid,  yielding  thereby  formaldehyde,  phen)  lacetaldehyde  and 
its  peroxide,  and  phenylacetic  acid. 

When  ozonised  in  hexace  by  "crude"  ozone,  allylbenzene  yields  an 
explosive  white  substance,  which  has  absorbed  considerably  more 
oxygen  than  the  compounds  described  previously  ;  probably  ozone  has 
also  entered  the  benzene  nucleus,  since  the  product  of  decomposition 
is  a  viscous,  brown  oil  having  powerful  reducing  properties. 

Propenyl benzene  in  carbon  tetrachloride  yields  with  "  pure  "  ozone 
a  yellow  oil,  which  rapidly  decomposes  with  the  formation  of 
benzoic  acid,  and  with  "crude  "  ozone  a  viscous  oil  which  also  rapidly 
decomposes,  but  appears  to  contain  an  amount  of  oxygen  greater 
than  that  corresponding  with  a  mono-ozonide.  The  difference  of 
behaviour  of  allylbenzene  and  propenylbenzene  towards  "  pure"  ozone 
is  utilised  to  show  that  allylbenzene  is  converted  into  propenylbenzene 
by  boiling  alcoholic  potassium  hydroxide. 

a-Methylstyrene,  which  is  prepared  best  by  heating  phenyl- 
dimethylcarbinyl  chloride  and  pyridine  at  120°,  is  converted  by 
"  pure  "  ozone  into  an  unstable  ozonide  (probably  a  mixture  of  the 
mono-  and  the  bi-molecular  normal  ozonides),  which  decomposes  in 
hot  glacial  acetic  acid,  yielding  oxygen,  formaldehyde,  acetophenone, 
and  a  crystalline  substance,  m.  p.  182 — 183°,  which  is  assumed  to  be 
bimolecular  acetophenone  peroxide.  C.  S. 

The  Decomposition  of  Broraoform.  George  J.  Sargent 
{J.  Fhysical  Chem.,  1912,  16,  407— 420).— The  experiments  made  by 
Gladstone  and  Tribe  (1875)  on  the  reduction  of  bromoform  in  alcoholic 
solution  by  the  zinc-copper  couple  have  been  repeated. 

The  gaseous  products  are  mainly  methane  and  acetylene.  The  yield 
of  acetylene  rises  from  13*5%  to  22*3%  as  the  concentration  of  the 
bromoform  is  increased  from  1  : 4  to  4  :  5  of  alcohol.  When  one  part 
of  water  was  added  to  the  1  : 4  solution,  the  yield  of  acetylene  was 
30-6%  instead  of  13-5%.  It  is  suggested  that  the  bromoform  molecule 
is  less  protected  by  the  solvent  in  presence  of  water  in  which  it  is  less 
soluble.  The  addition  of  benzene  instead  of  water  does  not  materially 
increase  the  yield  of  acetylene. 

The  results  are  discussed  in  relation  to  the  question   of  the  con- 
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Stitution  of  iron  carbide  in  cast  iron,  etc.  It  is  supposed  that  in  the 
reduction  of  bromoform  the  radicle  CH:  is  liberated  and  is  either 
polymerised  or  reduced  according  to  circumstances.  Similarly,  in  the 
decomposition  of  iron  carbide  the  radicle  Clig*  is  liberated,  and 
polymerises  to  ethylene,  butylene,  etc.,  or  is  reduced  to  ethane,  etc. 

It  is  therefore  unnecessary  to  postulate  the  existence  of  a  series  of 
isomorphous  iron  carbides  of  general  formula  (CFeg)^  to  account  for 
the  various  hydrocarbons  obtained  (compare  Campbell,  Abstr.,  1897, 
ii,  214).  The  same  argument  applies  to  uranium  carbide  and  other 
carbides  which  yield  a  variety  of  gaseous  products.  H.  J.  C. 

The  Yield  in  the  Grignard  Reaction.  Pierre  Jolibois  {Compl, 
rend.,  1912,  155,  213 — 215). — In  preparing  magnesium  ethyl  iodide 
by  the  interaction  of  magnesium  and  ethyl  iodide  in  dry  ether,  if 
the  whole  of  the  ethyl  iodide  is  present  at  the  start,  a  yield  of 
about  41%  is  obtained,  there  being  an  evolution  of  ethane  and 
ethylene  (compare  Cahours,  Anvialen,  1860,  114,  240,  and  Lohr,  Abstr., 
1891,  682).  If,  on  the  other  hand,  the  ethyl  iodide  is  added  drop  by 
drop  as  the  magnesium  dissolves,  the  yield  is  91%.  The  amount  of 
Grignard  reagent  formed  can  be  measured  by  titration  with  an 
ethereal  solution  of  iodine:  MgEtI  + 2I  =  Mgl2  +  EtT. 

If  to  the  Grignard  reagent,  carefully  prepared  and  freed  from  ether, 
an  excess  of  ethyl  iodide  is  added,  decomposition  takes  place  according 
to  the  equation  :  MgEtl  +  EtI  =  Mgig  +  CgH^  +  CgHg. 

In  the  preparation  of  a  magnesium  alkyl  iodide,  it  must  not  be  left 
in  contact  with  an  excess  of  the  alkyl  iodide,  and  if  it  is  required 
to  use  a  known  quantity,  it  is  possible  by  means  of  the  ethereal 
iodine  solution  to  estimate  the  active  magnesium.  W.  G. 

Action  of  Hydrogen  Peroxide  on  Glycerol.  Jean  Effront 
(Bull.  Soc.  chim.,  1912,  [iv],  11,  744— 747).— When  a  mixture  of 
hydrogen  peroxide  (10  volumes)  with  glycerol  is  distilled,  with  occasional 
fresh  additions  of  hydrogen  peroxide,  the  glycerol  is  quantitatively 
oxidised  to  two  molecules  of  formic  acid  and  one  of  carbon  dioxide. 

Examination  of  the  liquid  when  the  above  oxidation  has  not  been 
completed,  demonstrates  the  presence  of  glyceric  and  glycollic  acids  as 
intermediate  products. 

Attention  is  drawn  to  the  rather  striking  analogy  between  the 
action  of  hydrogen  peroxide  and  of  enzymes  on  proteins,  amino-acids, 
etc.  (compare  Effront,  this  vol.,  i,  534).  D.  F.  T. 

Constitution  of  the  Complex  Metallic  Salts  of  the  Patty 
Acids.  J.  Y.  DuBSKY  {Ghem.  Weekblad,  1912,  9,  562— 564).— A 
review  of  earlier  work  on  the  complex  metallic  salts  of  the  fatty  acids, 
and  a  suggested  graphic  representation  of  the  configuration  of 
compounds  of  the  type  [MogAcgjXg,  in  which  Ac  represents  a  fatty 
acid  residue.  A.  J.  W. 

Ghedda  or  Bast  Indian  Wax.  Andreas  Lipp  and  Eugen  Kuhn 
(J.  pr,  Chem.,  1912,  [ii],  86,  184— 199).— The  wax  differs  from 
ordinary  beeswax  in  containing  only  one  alcohol,  namely,  ceryl  alcohol, 
|Which  is  present  mainly  in  the  form  of  esters. 
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It  lias  in.  p.  62 — 63°,  acid  value  5— -7*5,  ester  value  86 — 92,  aud 
holiditiesat  59—58". 

The  alcohols  and  hydrocarbons  present  in  the  wax  wore  isolated  by 
hydrolysing  it  with  alcoholic  potassium  hydroxide,  neutralising  the 
excess  of  alkali  with  hydrochloric  acid,  and  fractionally  extracting  the 
solid,  obtained  by  evaporation  of  the  resulting  solution,  with  light 
IKjtroleum.  The  tirst  three  fractions  yielded  a  mixture  of  ceryl  alcohol 
and  two  hydrocarbons,  Cg^H^^  and  C3oH^,2'  which  crystallise  in  lustrous, 
silvery  leaflets,  m.  p.  58"  and  70"  respectively,  and  are  probably 
identical  with  the  hydrocarbons  (m.  p.  59-5"  and  68")  isolated  from 
ordinary  beeswax  by  Schwalb  (Abstr,,  1885,  962;  1887,  124).  The 
remaining  fractions  yielded  ceryl  alcohol,  which  has  m.  p  76°,  and 
yields  a  benzoyl  derivative  crystallising  in  small,  white  needles, 
m»  p.  53-5° 

The  identity  of  the  alcohol  was  established  by  its  conversion  into 
cerotic  acid  by  heating  it  with  soda-lime. 

Cerotic  acid  has  m.  p.  77'5 — 78";  the  methyl  ester,  m.  p.  60°;  the 
amide,  m.  p.  106°  acd  anilids,  m.  p.  97°,  crystallise  in  slender,  white 
needles  (compare  Marie,  Abstr.,  1896,  346).  F.  B. 

The  Properties  of  Phytin.  M.  A.  Jegoroff  (Biochem.  Zeitsch., 
1912,  42,  432 — 439). — The  author  calls  attention  to  the  differences  in 
the  properties  of  various  phytin  preparations  as  regards  their 
precipitability  by  molybdate  solution.  He  confirms  Starkenstein's 
results,  which  show  that  more  substance  is  precipitated  from  a  solution 
by  molybdate  after  drying  than  before,  and  there  is  little  difference 
in  this  respect  whether  the  preparation  is  dried  at  the  ordinary  tempera- 
ture in  a  vacuum  or  at  100°.  The  substance  is  more  readily  dried  and 
loses  more  weight  in  an  indifferent  gas  than  in  air.  More  precipitate 
is  also  obtained  after  treatment  with  hydrogen  peroxide.  The  author 
has  succeeded  by  means  of  dialysis  in  separating  commercial  phytin 
into  three  fractions,  of  which  one  is  found  in  the  dialysate,  the  second 
as  an  insoluble  precipitate  in  the  dialysor,  and  the  third  in  solution  in 
the  dialysor.  He  criticises  certain  recent  papers  in  which  the  existence 
of  a  phytase  is  claimed,  and  draws  the  conclusion  that  the  existence  of 
such  an  enzyme  has  not  been  proved.  8.  B.  S. 

Phytin  and  Phosphoric  Acid  Esters  of  Inositol.  II.  R.  J. 
Anderson  {J.  Biol.  Cliem.^  1912,  12,  97 — 113.  Compare  this  vol.,  i, 
607). — The  following  salts  of  phytic  acid  have  been  prepared: 

Calcium  magnesium  potassium  phytatCy  CgHj2027P6Ca3Mg2K2,  a 
colourless,  amorphous  powder. 

Fenta-calcium  phytate^  CgHj^OgyPgCag,  obtained  by  precipitating 
phytic  acid  with  calcium  acetate. 

Tetra-calcium  phytate,  CgHjg027PgCa4,12H20,  is  a  semicrystalline  or 
granular  powder. 

Penta-magnesium  phytate^  Q^^fi^^^V^^^^li^^O,  is  a  crystalline 
powder. 

Hexa-cupric  phytate,  Q^^fi^^^V^Qn^,  formed  on  precipitating  phytic 
acid  with  copper  acetate. 

Octa-eilver  phytate  is  an  amorphous  powder. 
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Hepta-silver  phytate,  C^H^h^OonP^^AgY,  is  formed  on  precipitating 
the  dilute  nitric  acid  solution  ol^  the  octa-silver  phytate  with  alcohol. 

On  heating  inositol  with  dry  pyrophosphoric  acid  (3  mols.)  at 
200 — 220°,  a  dipyrophosphoric  ester  of  inositol  is  obtained.  To  purify 
it,  the  mixture  is  boiled  with  dilute  hydrochloric  acid  to  transform 
pyrophosphoric  acid  into  orthophosphoric  acid,  and  the  inositol 
derivative  is  then  precipitated  by  the  addition  of  barium  chloride  and 
a  like  volume  of  alcohol. 

When  inositol  is  heated  with  6  mols.  of  pyrophosphoric  acid,  a 
di-inositoltripyrophosphoric  acid  is  obtained.  E.  F.  A. 

Preparation  of  Acraldehyde.  Alfred  Wohl  and  Bruno  Mylo 
(Ber.,  1912,  45,  2046— 2054).— The  preparation  of  acraldehyde  from 
glycerol  by  the  use  of  potassium  hydrogen  sulphate  or  of  other 
catalysts,  namely,  phosphoric  or  boric  acid,  or  aluminium  sulphate, 
gives  very  variable  yields,  and  the  product  often  contains  besides 
acraldehyde,  sulphurous  acid  and  acetaldehyde. 

The  dehydration  of  glycerol  can  occur  at  the  primary  or  the 
secondary  alcoholic  group,  the  final  product  in  the  first  case  being 
acetaldehyde,  in  the  second  acraldehyde : 

OH-CH2-CH(OH)-CH2-OH  — >  OH-CH2-C(OH):CH2  . . 

^  OH-CHg-CO-CHg  -^  CH20  +  CH3-CHO 

0H-CH2-CH:CH-0H OH-CHg-CHg-CHO  -^  CHglCH-CHO. 

In  accordance  with  this  explanation  the  preparation  of  acraldehyde 
should  be  favoured  by  a  low  temperature,  since  secondary  hydro xyl 
groups  dehydrate  more 'readily  than  primary  ones ;  it  is  actually  shown 
that  overheating  favours  the  formation  of  acetaldehyde. 

By  starting  with  potassium  hydrogen  sulphate  mixed  with  a  com- 
paratively small  quantity  of  glycerol,  and  adding  more  glycerol 
gradually,  a  60%  yield  of  acraldehyde  can  be  obtained,  but  the  product 
contains  10%  of  sulphurous  acid.  Sulphates  of  aluminium  (compare 
Senderens,  Abstr.,  1910,  i,  649)  and  of  other  metals  which  can 
yield  sulphuric  acid  at  comparatively  low  temperatures  behave 
similarly  with  glycerol.  Sodium  and  potassium  sulphates  yield  no 
acrolein. 

On  the  other  hand,  the  sulphates  of  the  alkaline  earths  and  the 
heavy  metals  cause  a  similar  decomposition  of  glycerol,  but  the 
acraldehyde  produced  is  free  from  sulphurous  acid ;  magnesium  sulphate 
is  most  effective,  and  easily  yields  44%  of  a  very  pure  product  on  a 
small  scale  ;  the  catalytic  effect  of  the  other  sulphates  seems  to  fall  in 
the  order  of  the  basicity  of  their  oxides. 

A  special  apparatus  is  described  suitable  for  the  production  of  large 
quantities  of  acraldehyde  by  the  passage  of  glycerol  vapour  through 
an  electrically  heated  vertical  copper  tube  containing  anhydrous 
magnesium  sulphate  as  the  catalytic  agent,  with  subsequent  fractional 
condensation  of  the  issuing  vapours.  The  apparatus,  which  yields  a 
kilogram  of  pure  acraldehyde  in  a  day  (yield  60%  of  the  theoretical), 
is  fully  described  in  the  original.  D.  F.  T. 

Action  of  Formaldehyde  on  Potassium  Cyanide.  Hartwig 
Franzen  (J.  pr.  Chem.,  1912,  [ii],  86,  133— 149).— Tn  order  to  obtain 
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experimental  evidence  in  support  of  the  view  that  the  naturally- 
occurring  amino-acids  are  formed  in  plants  by  the  cyanohydrin 
reaction,  the  author  has  investigated  the  action  of  potassium  cyanide 
on  formaldehyde  in  aqueous  solution.  It  was  anticipated  that  the 
reaction  of  these  substances  would  lead  to  the  formation  of  glycollic, 
aminoacetic,  glyceric,  malic,  and  aspartic  acids,  but  only  the  two  first- 
named  acids,  together  with  iminodiacetic  and  nitrilotriacetic  acids, 
could  be  isolated  from  the  product. 

With  respect  to  the  mechanism  of  the  reaction,  the  author  imagines 
that  the  potassium  cyanide  and  formaldehyde  react  to  form  the  com- 
pound OK-CHg-CN,  which  is  hydrolysed  to  OH-CHg-CN,  and  finally 
to  ammonia  and  glycollic  acid ;  the  nitriles  of  aminoacetic,  imino- 
diacetic, and  nitrilotriacetic  acids  are  formed  from  these  products  as 
shown  in  the  following  scheme : 

0H-CH2-CN  ^3  NHg-CHg-CN  ^'^^^  NH(CH2-CN)2 
and  N(CH2-CN)3. 

For  details  of  the  separation  of  the  acids  the  original  should  be 
consulted. 

The  monosilver  salt  of  nitrilotriacetic  acid,  CgHgOgNAg,  crystallises 
in  long,  lustrous,  colourless  needles. 

The  mercuric  salt  of  iminodiacetic  acid,  C4H502NHg,  forms  a 
crystalline  powder,  consisting  of  very  small  leaflets.  F.  B. 


New  Transformations  of  Anhydrodextrose.  Emil  Fischer 
and  Karl  Zach  {Ber.,  1912,  45,  2068—2074.  Compare  this  vol.,  i, 
239). — The  similarity  of  anhydrodextrose  and  dextrose  in  chemical 
behaviour  extends  to  the  effect  of  oxidation  and  reduction  ;  the  acid 
and  alcohol  obtained  are  named  anhydrogluconic  acid  and  anhydro- 
sorbitol  respectively,  but  it  is  not  certain  that  the  configuration  of 
these  two  substances  is  identical  with  that  of  gluconic  acid  and 
sorbitol. 

Anhydrosorhitol,  C^HjgO^,  is  obtained  by  the  reduction  of  anhydro- 
dextrose in  feebly  alkaline  aqueous  solution  by  sodium  amalgam  ;  it 
forms  colourless  plates  from  alcohol,  and  needles  from  ethyl  acetate, 
m.  p.  113°  (corr.),  and  tastes  sweet  at  first,  but  afterwards  slightly 
bitter ;  [a]^  -  7*47°  (in  water).  Except  in  m.  p.  and  optical  activity, 
anhydrosorhitol  is  very  similar  to  the  isomeric  natural  styracitol 
(Asahina,  Abstr.,  1909,  i,  288). 

Anhydrogluconic  acid,  CgHj^^Og,  is  obtained  by  the  oxidation  of 
anhydrodextrose  in  aqueous  solution  by  bromine ;  it  is  isolated  as  the 
calcium  salt,  which  crystallises  with  4H2O.  The  free  acid  crystallises 
in  leaflets,  m.  p.  123 — 125°  (corr.),  which  when  exposed  in  a 
desiccator  lose  the  elements  of  water,  forming  the  lactone,  CgHgO^, 
which  crystallises  in  cubes,  m.  p.  115°  (corr.).  The  fresh  solution 
of  the  latter  in  water  is  practically  tasteless,  but  shortly  becomes 
sour,  probably  giving  an  equilibrium  mixture  of  lactone  and  free  acid  ; 
the  optical  rotation  shows  a  corresponding  change  from  [aj^  +82'3° 
to  [a]o  +06*4°;  by  neutralisation  of  the  aqueous  solution,  the  calcium, 
copper,  and  barium  salts  of  the  acid  were  obtained. 
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An  alcoholic  solution  of  the  lactone  when  saturated  with  ammonia 
deposits  anhydrogluconamide,  CgH^^OgN,  needles,  m.  p.  about  149° 
(decomp.) ;  the  amide  gives  a  tasteless  aqueous  solution,  which  slowly 
undergoes  hydrolysis,  the  change  being  accompanied  by  a  fall  in  [a]^ 
from  +77-7°  to  +52*8°  in  seven  days. 

From  the  easy  formation  of  a  lactone,  the  conclusion  is  drawn  that 
anhydrogluconic  acid  contains  a  hydroxyl  group  in  the  y-position  to 
the  carboxyl.  Lack  of  material  prevented  any  further  investigation 
of  the  structure.  D.  F.  T. 


Dispersoid  Chemistry  of  Cellulose.  I.  P.  P.  von  Weimarn 
(Zeitsch.  Chem.  Ind.  Kolloide,  1912,  11,  41 — 43). — It  has  been  found 
that  colloidal  solutions  of  cellulose  can  be  obtained  by  the  action  of  a 
large  number  of  aqueous  salt  solutions  on  filter-paper  or  cotton-wool 
if  the  concentration,  temperature,  and  pressure  are  suitably  chosen. 
In  general,  the  activity  of  a  salt  increases  with  its  solubility  and  its 
capacity  for  combining  with  water,  and  for  this  reason,  rise  of  tempera- 
ture and  pressure  are  favourable  factors  in  many  cases.  In  the  case  of 
saturated  solutions  of  very  soluble  salts,  the  action  takes  place  very 
rapidly  at  the  ordinary  boiling  temperature. 

Colloidal  solutions  containing  about  1%  of  cellulose  form  solid 
jellies  when  cooled,  and  in  many  cases  these  exhibit  a  high  degree  of 
elasticity.  H.  M.  D. 

Acetolytic  Degradation  of  Cellulose.  Feikdrich  Klein 
{Zeitsch,  angew.  Ghem.^  1912,  25,  1409 — 1415.  Compare  Skraup, 
Abstr.,  1899,  i,  852  ;  Franchimont,  1900,  i,  141  ;  Skraup  and  Konig, 
Abstr.,  1901,  i,  370;  Maquenne  and  Goodwin,  Abstr.,  1904,  i,  799  ; 
Schliemann,  Abstr.,  1911,  i,  179). — An  exhaustive  investigation  of  the 
action  of  acetic  anhydride  and  sulphuric  acid  on  cellulose.  In  the 
main,  the  results  obtained  are  in  accord  with  those  of  the  earlier 
investigators,  particularly  those  recorded  by  Schliemann  {loc.  cit.), 
except  in  that  the  formation  of  acetates  of  bioses  other  than  cellobiose 
by  the  acetolysis  of  cellulose,  regarded  as  probable  by  this  investigator, 
was  not  observed. 

It  is  established  beyond  dispute  that  at  least  one-third  part  of  the 
monoses  of  cellulose  are  united  as  in  cellobiose,  for  it  is  possible  to 
obtain  30%  of  the  theoretical  yield  of  cellobiose  octa-acetate  from 
cellulose.  The  formation  of  cellobiose  acetate  is  accompanied  by 
that  of  cellulose-dextrin  acetates  soluble  in  alcohol,  the  specific 
rotatory  powers  of  which  increase  from  -+-11°  to  about  +34°  with 
a  corresponding  increase  in  the  proportion  of  the  acetyl  radicle. 

It  is  very  probable  that  these  substances  are  intermediate  products 
in  the  degradation  of  cellulose  to  cellobiose,  further  hydrolysis  of 
which  does  not,  for  an  unknown  reason,  take  place. 

Other  products  of  the  acetolysis  of  cellulose  are  certain  indefinite 
substances,  soluble  in  water,  which  appear  to  be  acetosulphates  of 
^cellobiose,  dextrose,  or  some  other  degradation  product  of  cellulose. 

It  is  interesting  to  note  that  complete  acetylation  renders  further 
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hydrolysis  extremely  difficult ;  for  example,  cellulose  triacetate  when 
acted  on  by  a  mixture  of  acetic  anhydride  (4  parts) -and  sulphuric 
acid  (1  part)  for  seven  days  is  converted  mainly  into  esters  soluble  in 
water  and  only  to  the  extent  of  5%  of  the  theoretical  yield  of  cello- 
biose  acetat-e.  Cellulose-dextrin  acetate,  when  treated  similarly,  yields 
products  soluble  in  water,  but  no  cellobiose  acetate.  It  seems  probable, 
therefore,  that  in  the  formation  of  cellobiose  acetate,  complete 
acetylation  is  preceded  by  hydrolysis  or  some  other  reaction,  such  as 
the  ester-like  union  of  sulphuric  acid  in  the  immediate  neighbourhood 
of  the  oxygen-bridge  linking,  which  is  in  this  way  kept  open  for 
subsequent  hydrolytic  attack.  W,  H.  G. 

Comparative  Acetylation  of  Cellulose,  Hydrocellulose,  and 
Alkalised  Cellulose.  Hermann  Ost  and  Tomio  Katayama  {Zeitsch. 
angew.  Chem.,  1912,  25,  1467—1470.  Compare  Ost,  Abstr.>  1911,  i, 
712;  Klein,  preceding  abstract). — In  order  to  obtain  further  know- 
ledge of  the  differences  between  cellulose,  hydrocellulose,  and  cellulose 
which  has  been  treated  with  a  25%  solution  of  sodium  hydroxide  at 
110 — 120°  for  several  hours  (''alkalised"  cellulose),  the  authors  have 
studied  the  products  obtained  by  treating  these  substances  with  a 
mixture  of  acetic  anhydride,  glacial  acetic  acid,  and  either  sulphuric 
acid  or  zinc  chloride.  In  all  cases,  the  products  obtained  were  found 
to  have  the  composition  corresponding  with  that  of  cellulose  triacetate. 
Hydrocellulose,  and  more  particularly  alkalised  cellulose,  yield  a 
greater  proportion  of  acetates  soluble  in  acetone  than  cellulose  (cotton- 
wool) when  similarly  treated,  the  proportion  of  acetates  soluble  in 
acetone  increasing  in  each  case  as  the  length  of  treatment  with  the 
acetylating  mixture  becomes  greater. 

It  is  remarkable  that  the  highly  polymerised  cellulose  triacetate 
soluble  in  chloroform,  which  forms  an  elastic,  pliable  film,  has  the  same 
specific  rotatory  power  (  -  20*5°  to  -  21°)  as  the  triacetate,  which  does 
not  yield  a  coherent  film.  The  acetates  soluble  in  acetone  derived 
from  cotton  wool  and  hydrocellulose  have  a  specific  rotatory  power  of 
-17°  to  -18°,  whilst  the  acetate  soluble  in  acetone  derived  from 
alkalised  cellulose  is  slightly  more  optically  active,  having  [aju  -  21  9° 
(in  chloroform). 

Prolonged  treatment  of  cellulose  and  hydrocellulose  with  the 
acetylating  mixture  leads  to  the  formation  of  cellobiose  octa- 
acetate,  which,  under  suitable  conditions,  is  converted  into  dextrose- 
a  penta-acetate.  W.  H.  G. 

A  New  Method  of  Isolating  Betaine  Hydrochloride  from 
Molasses  Residue.  Separation  of  Glycine,  Betaine,  and 
Glutamic  Acid.  Absence  of  Betaine  from  the  Fission  Pro- 
ducts of  Certain  Proteins.  H.  Stoltzenbeeq  {£er.,  1912,  45, 
2248 — 2252). — Molasses  residue  contains  alkali  salts,  carbohydrates, 
readily  soluble  non- saccharine  matter,  glutamic  acid,  and  betaine. 
For  the  separation  of  betaine,  the  author  proposes  to  take  advantage 
of  the  fact  that,  whilst  potassium  chloride,  glutamic  acid  hydrochloride, 
and  betaine  hydrochloride  have  closely  similar  solubilities  in  water,  the 
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solubility  of  the  two  former  in  concentrated  hydrochloric  acid  is  very 
much  less,  whilst  that  of  betaine  hydrochloride  is  slightly  greater  than 
in  pure  water.  The  residues  are  therefore  saturated  with  gaseous 
hydrogen  chloride,  the  precipitate  filtered,  and  the  betaine  hydrochloride 
isolated  from  the  concentrated  filtrate  by  means  of  alcohol. 

The  utility  of  the  above  solubility  determinations  in  the  investiga- 
tion of  the  presence  of  betaine  among  the  products  of  hydrolysis  of 
proteins  by  hydrochloric  acid  was  also  investigated.  From  a  mixture 
of  glycine,  betaine  hydrochloride,  and  glutamic  acid  hydrochloride,  the 
latter  was  deposited  in  76%  yield  after  saturation  of  the  aqueous 
solution  with  hydrogen  chloride.  The  filtrate,  on  concentration  and 
treatment  with  alcohol,  deposited  62%  of  betaine  hydrochloride,  whilst, 
from  the  residue,  76%  of  the  glycocoll  was  obtained  in  the  form  of 
glycine  ester  hydrochloride. 

Betaine  was  not  found  by  this  method  among  the  fission-products  of 
silk,  goose  feathers,  blood,  and  other  proteins.  H.  W. 

Composition  and  Properties  of  Glycine  Picrate  and  the 
Separation  of  Glycine  from  Alanine.  Phcebus  A.  Levene  and 
Donald  D.  van  Slyke  {J.  Biol.  Chem.,  1912,  12,  285— 294).— Glycine 
picrate  is  composed  of  2  mol. -weights  of  glycine  and  1  of  picric  acid. 
Tt  softens  at  199 — 200°,  and  decomposes  at  202°.  It  is  very  soluble  in 
hot  water,  but  at  0°,  100  c.c.  dissolves  only  1'7  grams. 

To  separate  glycine  from  alanine,  the  mixture  is  dissolved  in  hot 
water  containing  more  picric  acid  than  is  required  to  combine  with  tbe 
glycine.  The  solution  is  cooled  to  0°,  and  glycine  picrate  crystallises 
out.  The  filtrate  is  then  treated  with  sulphuric  acid  and  freed  from 
picric  acid  with  ether.  The  sulphuric  acid  is  precipitated  by  an 
equivalent  of  titrated  barium  hydroxide  solution.  The  alanine  is  left 
as  a  residue  when  the  filtrate  from  the  barium  sulphate  is  concentrated 
to  dryness.  This  still  contains  a  little  glycine,  but  that  in  the  form 
of  picrate  is  90%  pure.  W.  D.  H. 

Picrolonates  of  the  Monoamino-acids.  Phcebus  A.  Levene  and 
Donald  D.  van  Slyke  {J.  Biol.  Chern.,  1912,  12,  127—139.  Compare 
Abderhalden  and  Weil,  this  vol.,  i,  422). — The  procedure  adopted  is  as 
follows :  The  amino-acid  and  picrolonic  acid  in  molecular  proportions, 
or  with  amino-acid  in  excess,  are  dissolved  in  a  minimum  amount  of 
boiling  water.  On  cooling,  the  picrolonate  crystallises.  Only  in  the  case 
of  (^-alanine,  dl-serine,  and  c?-glutamic  acid  was  there  a  tendency  to  carry 

I  down  an  excess  of  picrolonic  acid  which  is  readily  removed  by  means 
bf  ether.  The  salts  show  characteristic  crystalline  form,  but  they 
iecompose  when  they  meet.  The  picrolonates  appear  to  give  good 
results  in  separating  phenylalanine  from  glutamic  and  aspartic  acids. 
I  d\-Alanine  picrolonate  forms  long,  slender  crystals,  m.  p.  216° 
idecomp.). 
I  dl-Aspartic  acid  picrolonate  crystallises  in  long,  slender  prisms  with 
square  ends;  it  blackens  at  130°. 

61-Glutamic  acid  picrolonate  separates  in  very  fine,  short  spindles, 
j^decomp.  184°. 


i.   682  ABSTRACTS  OP   CHEMICAL   PAPERS. 

d- Glutamic  acid  picrolonatey  which  is  similar  to  the  inactive  salt,  has 

Glycine  picrolonate  crystallises  in  very  characteristic  rhomboid 
prisms,  ni.  p.  214 — 215°  (decomp.). 

d-isoLeucine  picrolonate  forms  long,  slender,  six-sided  crystals 
grouped  in  stars,  m.  p.  about  170°,  [a]??  +32-8°. 

\- Leucine  picrolonate  softens  at  145°,  m.  p.  150°,  [a]^  +  19-6°.  The 
picrolonate  of  natural  leucine  is  seen  under  the  microscope  to  consist 
of  a  mixture  of  long,  slender,  and  rhomboid  crystals. 

^/-Leucine  picrolonate  forms  rosettes  of  six-sided  crystals. 

\- Phenylalanine  picrolonate  forms  two  types  of  crystals  :  long,  slender 
rods  clustered  in  stars,  and  short,  rectangular  prisms,  m.  p.  208° 
(decomp.).     A  25%  racemised  sample  had  [ajj?  +  22  8°. 

d\- Phenylalanine  picrolonate  consists  entirely  of  short,  rectangular 
prisms,  m.  p.  211—212°. 

dX-Serine  picrolonate  crystallises  in  long,  slender  rods ;  it  darkens 
above  200°. 

Tyi'osine  picrolonate  crystallises  in  rods  grouped  in  rosettes,  which 
blacken  and  sinter  at  260°. 

d-Valim  picrolonate  has  m.  p.  170—180°,  [a]^  ■¥  23*4°.        E.  F.  A. 


The  Mutual  Relationship  of  the  Optically  Active  Forms  of 
)8^'-Iminodibutyric  Acid  and  j8-Aminobutyric  Acid.  Helmuth 
ScHEiBLER  {Ber.,  1912,  45,  2272— 2297).— Under  the  action  of 
ammonia,  crotonic  acid  is  converted  into  )8-aminobutyric  acid  and 
)3/3'-iminodibutyric  acid.  Prolonged  heating  has  previously  been  shown 
to  favour  the  production  of  the  former  at  the  expense  of  the  latter 
acid.  The  author  shows  that  an  almost  complete  transformation  of 
crotonic  into  )8-aminobutyric  acid  can  be  achieved  by  prolonged  heating 
of  the  former  with  ammonia,  separation  of  the  amino-acid  formed, 
and  subjection  of  the  residue  to  a  second  treatment.  Confirmation  of 
the  view  put  forward  by  Stadnikoff,  that  the  formation  of  )8/3'-imino- 
dibutyric  acid  is  due  to  the  interaction  of  )3-aminobutyric  acid  and 
crotonic  acid  is  found  in  the  production  of  this  substance  by  the  action 
of  ^-aminobutyric  acid  on  barium  crotonate.  In  order  to  decide  in 
what  manner  the  fission  of  /8/3'-iminodibutyric  acid  occurs  under  the 
action  of  ammonia,  the  author  has  prepared  the  active  j8^'-imino- 
dibutyric  acids.  Synthetic  yS^'-iminodibutyric  acid  consists  of  a 
mixture  of  the  meso-  and  racemic  forms,  which  can  be  separated  by 
fractional  crystallisation  of  the  platinichlorides  of  their  dimethyl 
esters  from  methyl  alcohol.  The  racemic  acid  was  resolved  by 
fractional  crystallisation  of  the  brucine  salt.  Z-^^'-Iminodibutyric 
acid  was  transformed  by  ammonia  into  Z-^-aminobutyric  acid.  Partial 
racemisation  occurred  at  the  same  time,  but  not  to  a  greater  extent 
than  when  pure  active  ^-aminobutyric  acid  was  similarly  treated. 
Hence  it  appears  that  the  ammonia  attaches  itself  to  the  imino-group 
in  some  manner,  and  that  the  C-N  bond  between  the  imino-group  and 
one  carbon  skeleton  becomes  broken.  The  imino-group  becomes 
converted  into  the  amino-group.  Substitution  of  an  amino-group  takes 
place  in  the  other  half  of  the  molecule,  probably  without  a  Walden 
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inversion  occurring,  since  the  loss  in  activity  can  be  explained  on  the 
ground  of  racemisation.     The  reaction  may  be  represented  thus  : 

Me  H 

I  I 

H02C-CH./C NH^— C-CH.-CO^H. 

I         t/    /I 
H     H  NH2  Me 

The  transformation  of  Z-;8^'-iminodibutyric  acid  into  ^aminobutyric 
acid  shows  that  the  two  halves  of  the  imino-acid  molecule  possess  the 
same  configuration  as  the  similarly  active  amino-acids.  This  follows 
also  from  the  synthesis  of  the  active  imino-  from  active  amino-acid, 
which  was  most  readily  performed  by  the  union  of  methyl  /3-amino- 
butyrate  with  methyl  crotonate.  c?-Methyl  ^-aminobutyrate  and 
methyl  crotonate  yielded  a  mixture  oi  meso-imino-ester  and  d-^^'- 
iminodibutyric  ester.  When  inactive  material  was  employed,  the  two 
inactive  esters  were  not  obtained  in  equal  quantities,  an  excess  of  at 
least  6%  of  racemic  ester  pointing  to  an  asymmetric  synthesis. 

The  best  conditions  for  the  preparation  of  ^y8'-iminoJibutyric  acid 
and  of  ^-aminobutyric  acid  respectively  from  crotonic  acid  and  ammonia 
are  fully  described,  as  is  the  preparation  of  the  former  from  /3-amino- 
butyric  acid  and  barium  crotonate. 

Methyl  y8/3'-iminodibutyrate  was  used  as  starting  point  for  the 
preparation  of  the  active  acid.  After  saponification  by  barium 
hydroxide  and  removal  of  barium,  the  acid  was  resolved  by  crystallisa- 
tion of  the  brucine  salt  from  alcohol,  whereby  l-pj^'-iminodihutyric  acid 
was  obtained.  The  acids  obtained  from  the  mother  liquor  from  the 
first  crystallisation  of  the  brucine  salt  contained  the  meso-acid,  which 
was  characterised  by  esterification  of  the  acids  by  methyl  alcohol  and 
hydrogen  chloride,  and  subsequent  isolation  of  the  hydrochloride  of 
the  methyl  ester  of  meso- (3 fS-iminodibutyi^atef  m.  p.  114 — 115°  (corr.), 
and  its  platinichloride,  m.  p.  134 — 135°.  The  separation  of  c^-imino- 
dibutyric  acid  from  the  meso-dicid  can  be  effected  by  crystallisation  of 
the  platinichlorides  of  the  methyl  esters  from  methyl  alcohol,  in  which 
that  derived  from  the  c?-acid  is  the  less  soluble.  The  isolation  of  the 
c?-acid  from  the  mixture  of  acids  obtained  from  the  second  mother 
liquor  (see  above)  was  effected  by  esterification  and  conversion  into 
the  platinichloride  and  crystallisation  from  methyl  alcohol,  whereby 
the  meso-SLcid  was  removed.  Kemoval  of  the  racemic  form  was 
brought  about  by  crystallisation  of  the  methyl  ester  hydrochlorides 
from  methyl  acetate.  The  pure  cZ-methyl  ester  hydrochloride,  when 
hydrolysed  with  hydrochloric  acid,  yielded  pure  cZ-iminodibutyric  acid. 
The  latter  could  also  be  crystallised  from  its  mixture  with  excess  of 
the  racemic  acid  after  seeding  with  a  crystal  of  the  pure  d-Sicid. 
At  the  same  time  a  certain  amount  of  resolution  of  the  racemic  acid 
by  simple  crystallisation  occurred,  since  the  yield  of  cZ-acid  exceeded  in 
amount  that  calculated  from  the  activity  of  the  mixture,  and  the 
mother  liquors  were  Isevorotatory.  An  attempt  to  resolve  the  syrupy 
racemic  acid  directly  by  this  method  was  unsuccessful. 

The  racemic  and  w^so-forms  of  ^/3'-iminodibutyric  acid  were 
j^Mimilarly  separated  by  crystallisation  of  the  platinichlorides  of  their 
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methyl  osters  from  methyl  alcohol,  the  r-cortipound^  m.  p.  195 — 196°, 
being  less  Boiuble  than  the  mQ^o-compound,^  m.  p.  134 — 135°. 

Y- Methyl  pp'-wiinodihutyratf.  hydrochloride  has  m.  p.  142 — 143" 
(corr.).  r-^P'-Iminodilmtyrir,  acid  has  m.  p.  about  158 — 160°  (corr., 
decomp.),   and  could   not  be  obtained   in   well-defined  cry  Rials. 

msfiO- Af ethyl  PP'-iminodibutyrate  hydrochloride  h&fi  m.  p.  114 — 115° 
(corr.).  The  free  irnino-acid  could  not  be  obtained  in  the  crystalline 
form.     Its  hydrochloride  and  platinichloi'ide  are  crystalline. 

\-p^'-Iminodihutyric  acid,  m.  p.  179 — 180°  (decomp.),  has  [a]?," 
-  65*3°  in  aqueous  solution,  [a]n  -  561°  in  iV^-hydrochloric  acid  solution. 
The  methyl  ester  hydrochloride,  m.  p.  163—164°  (corr.),  has  [a]f,"  -  42-2° 
(±0*4°)  in  methyl -alcoholic  solution.  Its  methyl  ester  platinichloridef 
has  m.  p.  200 — 201°  (corr.,  decomp.). 

d-ftl^'-Iminodibutyric  acid,  m.  p.  179 — 180°  (corr.,  decomp.),  has 
[a]n+65"5°  in  aqueous  solution.  Its  methyl  ester  hydrochlo7'ide, 
m.  p.  163—164°  (corr.),  has  [a]^  4- 42-1°  in  methyl-alcoholic  solution, 
and  its  methyl  ester platinichloride  ha.s  m.  p.  200 — 201°  (corr.,  decomp.). 

/-/?^'-Iminodibutyric  acid  was  heated  with  aqueous  ammonia  at 
110°  during  twenty  hours,  whereby  it  was  converted  into  impure 
^aminobutyric  acid,  [aj^— 16*2°,  which  increased  to  -  20-3°  after  re- 
crystallisation  from  a  mixture  of  methyl  and  ethyl  alcohols.  d-/3- 
Aminobutyric  acid,  when  similarly  treated,  decreased  in  activity  from 
+  35*3°  to  -f  16-5°.  d-y8/3'-Iminodibutyric  acid,  under  similar  treat- 
ment, yielded  impure  c?-aminobutyric  acid  ([ajp-f  106°). 

Active  aminobutyric  acids  of  the  same  sign  as  the  imino-acid  used 
were  obtained  when  aqueous  solutions  of  the  active  ammonium  /Sp'- 
iminodibutyrates  were  heated  under  pressure.  A  solution  of  barium 
jS^'-iminodibutyrate  under  similar  conditions  was  decomposed  into 
barium  crotonate  and  ammonium  crotonate. 

Methyl  crotonate  and  methyl  /?-aminobutyrate  were  maintained  at 
37°  during  several  weeks.  On  distillation,  methyl  /8^'-imino- 
dibutyrate  was  obtained.  The  latter  was  converted  into  its  platini- 
chloride, which,  by  crystallisation  from  methyl  alcohol,  was  separated 
into  the  platinichlorides  of  the  r-  and  ineso-  esters.  A  similar  experi- 
ment with  methyl  crotonate  and  methyl  cZ-aminobutyrate  showed  that 
methyl  c?-yS^'-iminodibutyrate  and  methyl  meso-^p' -iminod\b\ityra,te 
were  formed.  H.  W. 

Action  of  Bromine  and  Sodium  Hydroxide  on  Carbamide 
and  Guanidine  Derivatives.  I.  Yiktor  von  Cordier  {Monaish., 
1912,  33,  759 — 796). — Arising  out  of  the  observation  that  monoacetyl- 
carbamide  when  treated  with  sodium  hypobromite  in  the  Hiifner 
apparatus  yields  only  one  atom  of  nitrogen  as  gas  (Abstr.,  1908,  ii, 
983),  the  behaviour  of  a  number  of  carbamide  and  guanidine  derivatives 
towards  sodium  hypobromite  has  been  studied. 

The  salts  of  carbamide  and  of  guanidine  with  a  variety  of  acids,  like 
the  free  bases,  all  part  with  their  nitrogen  quantitatively. 

Thiocarbamide  and  its  derivatives  either  do  not  react  at  all  or  give 
very  little  nitrogen,  but  this  influence  is  restricted  to  the  thio- 
carbamide residue,  and  does  not  extend  to  a  second  carbamide  or 
guanidine  residue  introduced  as  a  substituent. 
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I  Bromine  prevents  the  quantitative  elimination  of  the  nitrogen  of  the 
amino-group  in  which  it  has  entered :  this  is  exemplified  by  the 
behaviour  of  mouobromoguanidine,  which  gives  up  only  one  nitrogen. 

This  applies  equally  to  the  acid  groups  -CO'GHg,  -CO'Cj-Hg, 
-CO'NH^,  all  of  which  prevent  the  quantitative  measurement  of  the 
nitrogen  of  the  amino-group  in  question. 

Phenyl  and  tolyl  groups  as  in  phenyl  carbamide,  phenylguanyl- 
thiocarbamide,  phenyl biguanide,  and  ditolylcarbamide  entirely  prevent 
the  elimination  of  nitrogen  from  the  molecule. 

An  increase  in  the  distance  of  the  phenyl  group  from  the  amino- 
nitrogen  as  in  benzylcarbamide  overcomes  the  influence  of  the  phenyl, 
as  here  both  nitrogens  are  eliminated. 

In  the  case  of  cyclic  monoureides  with  bivalent  acid  esters,  partial 
hydrolysis  must  be  assumed,  regenerating  one  amino-group.  Parabanic 
acid  and  alloxan  yield  one  atom;  alloxantin  yields  two  atoms  of 
nitrogen.     Veronal,  which  gives  no  nitrogen,  affords  an  exception. 

Mono-  and  especially  cyclic  diureides,  for  example,  hydantoin  and  uric 
acid,  give  irregular  results,  which  do  not  indicate  any  connexion 
between  their  constitution  and  the  elimination  of  nitrogen. 

The  only  faintly  acid  cyanogen  group  does  not  appear  to  hinder  the 
elimination  of  nitrogen.  The  nitro-group  behaves  similarly  in  nitro- 
carbamide,  nitrourethane,  and  nitroguanidine. 

The  methyl  group  sometimes  hinders  the  elimination  of  nitrogen,  as 
in  methylguanidine  nitrate,  mono-  and  s-di-methylcarbamide ;  in 
other  instances,  it  is  without  effect,  for  example,  as-dimethylcarbamide 
and  methylbiguanide. 

The  basic  amino-group  in  semicarbazide  does  not  hinder  the  nitrogen 
elimination,  two  atoms  being  liberated. 

The  method  of  elimination  of  nitrogen  with  sodium  hypobromite  can 
be  used  in  such  cases  as  glycine  guanidine  carbonate  to  determine 
whether  or  no  an  additive  compound  is  present :  five  nitrogen  atoms  are 
here  liberated.  E.  F.  A. 

Methylated  Quanidinea.  II.  Martin  Schenck  {Arch.  Fharm., 
1912,  250,  306—329.  Compare  Abstr.,  1911,  i,  842).— Of  the  eleven 
theoretically  possible  methylated  guanidines  obtained  by  replacing 
successively  the  five  hydrogen  atoms  of  guanidine  by  methyl  groups, 
only  the  three  containing  the  group  NMeIC(NH2)*NI  have  not  been  pre- 
pared ;  reactions  which  might  be  expected  to  produce  these  three  actually 
result  in  the  formation  of  substances  containing  NHIC(NHMe)*NI. 
The  following  new  compounds  are  described  :  j8/3-Dimethylguanidine 
forms  an  aurichloridej  m.  p.  248°  (decomp.),  platinichloride,  decomp. 
225°,  and  picrate,  m.  p.  230°,  not  224°.  ^jSp' -Trhnethylguanidine 
platiniddoride  has  m.  p.  172 — 173°.  pfip'^'-Tetramethylguanidmey 
NIlIG(NMe2)2,  obtained,  ultimately  in  the  form  of  the  aurichloridey 
m.  p.  142 — 144°,  by  the  action  of  alcoholic  ammonia  on  tetramethyl- 
thiocarbamide  methiodide  at  100°  for  nine  hours,  forms  a  platini- 
chloride, which  is  extremely  soluble  in  wa,tev,  Siud  a.  picrate,  m.  p.  130°. 
a^lSfi'-Tetrainethylguanidine,  NMeIC(NHMe)'NMe2,  obtained  from 
a^^'-trimethyl-i/^-thiocarbamide  and  33%  alcoholic  dimethylamine 
at      the      ordinary     temperature     or     by      heating     ayS/S'-trimethyl- 
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^-thiocarbamide  hydriodide  or  o)8'-dimethyl-)8-ethyl-i/^-thiocarbainide 
hydriodide  with  alcoholic  dimethylamino,  forms  an  aurichloride,  ni.  p. 
115 — ll?"^,  and  a  picrate,  m.  p.  158 — 160°.  The  action  of  niethylamino 
on  tetramethyl-i/^-thiocarbamide  hydriodide  results  in  the  formation  of, 
not  a  tetramethylated  guanidine,  but  a/?^'-trimethylguauidino  and 
dimethylamine. 

Pentamethylgiianidine,  NMeIC(NMe2)2,  obtained  by  treating  tetra- 
methyl-^-thiocarbamide  with  33%  alcoholic  dimethylamine  at  the 
ordinary  temperature  for  fourteen  days,  forms  an  aurichloride,  m.  p. 
130—132°,  and  pia'cUe,  m.  p.  160—162°.  C.  S. 

Pentamethylenedicarbimide.  Julius  von  Braun  and  H.  Deutsch 
(Ber.,  VJ12,  45,  2199— 2200).— An  ethereal  solution  of  ae  di-iodo- 
pentane  was  added  to  a  mixture  of  silver  cyanate  and  sand.  On  gently 
warming,  the  ether  was  expelled  and  an  energetic  action  then  eusued, 
whereby  jientameihylenedicarbimide  was  obtained  in  small  quantity.  It 
could  not  be  obtained  pure,  since  on  keeping,  more  rapidly  on  warming, 
it  became  transformed  into  an  amorphous  insoluble  mass,  possibly  the 
polymeric  cyauurate.  With  fatty  and  fatty -aromatic  alcohols  and 
amines,  it  yielded  compounds  of  low  m.  p.  and  small  ability  to 
crystallise.  With  purely  aromatic  phenols  and  amines,  on  the  other 
hand,  it  yielded  well-crystallised  products  of  high  m.  p.  ;  thus, 
dipJienylpentamethylenedicarhamide,  CH2(CH2'CH2*NH*CO*NHPh)2, 
has  m.  p.  202°,  and  the  corresponding  derivative  from  ethylaniline,  m.  p. 
134°.  Phenol  and  pentamethylenedicarbimide  yield  a  diphenyl 
urethane,  CH2(CH2-CH2-NH-C02Ph)2,  m.  p.  113—114°.  H.  W. 

The  Products  of  Explosion  of  Hydrogen  Cyanide.  G. 
Salomone  (Gazzetta^  1912,  42,  i,  617 — 622). — An  accidental  explosion 
of  100  grams  of  anhydrous  hydrogen  cyanide  led  to  the  formation  of 
white  fumes  with  an  odour  of  hydrocyanic  acid,  and  of  an  amorphous, 
brown  mass  with  an  odour  of  bitter  almonds.  Heating  this  mass  led 
to  the  evolution  of  hydrogen  cyanide,  and  of  ammonia  and  carbon 
monoxide  at  a  higher  temperature.  The  solid  was  a  polymeride 
of  hydrogen  cyanide,  and  yielded  small  quantities  of  ammonium 
formate  and  formamide  with  water.  Extraction  with  dry  ether 
yielded  a  crystalline  polymeride  of  cyanic  acid,  not  identical  with 
either  cyamelide  or  cyanuric  acid,  having  a  molecular  weight  correspond- 
ing with  the  formula  C^HgOgN^,  and  yielding  a  potassium  salt, 
C5H205N5K3,6H20,  and  a  silver  salt,  CgHgOgNgAggjHgO.  The  penta- 
cyanic  acid  had  m.  p.  148-5°.  C.  H.  D. 

Armstrong's  Benzene  Formula.  Hans  von  Liebig  {J.  pr. 
Chem.,  1912,  [ii],  86,  175— 183).— A  criticism  of  Armstrong's  centric 
formula,  together  with  an  explanation  of  the  difference  in  properties 
of  benzene  and  cyc^ooctatetraene  (Willstatter,  this  vol.,  i,  17),  based 
on  the  author's  hypothesis  of  the  oscillatory  nature  of  the  double 
linking  (Abstr.,  1908,  i,  415)  and  on  the  assumption  that  the  carbon 
atoms  of  cyclo  octatetraene  are  arranged  in  such  a  manner  that  the 
molecule  contains  four  paiallel  double  Unkings.  F.  B. 

Hydrogenation  of  Benzene.  Friedrich  W.  Hinrichsen  and 
RiCHA  BD    Keuff    (Ber.y    1912,    46,    2106— 2113).— Caoutchouc    in 
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benzene  is  not  attacked  by  hydrogen  in  the  presence  of  platinum-black, 
but  a  large  volume  of  hydrogen  is  absorbed,  and  cyc^ohexane  is 
formed.  The  platinum  is  not  poisoned  unless  vulcanised  caoutchouc 
has  been  employed.  The  same  result  is  observed  when  benzene  alone 
is  used,  and  the  rate  of  absorption  of  the  hydrogen  indicates  that  the 
hydrogenation  of  benzene  to  cyc^ohexane  is  a  reversible  process. 

When  petroleum,  b.  p.  65 — 95°,  is  employed  in  the  place  of  benzene, 
a  considerable  absorption  of  hydrogen  is  still  observed,  indicating  the 
presence  of  unsaturated  and  of  aromatic  hydrocarbons.  If  the 
petroleum  has  been  shaken  with  fuming  sulphuric  acid  prior  to  use,  a 
very  much  smaller  absorption  of  hydrogen  is  observed.  No  further 
absorption  of  hydrogen  occurs  when  caoutchouc  is  dissolved  in 
petroleum  which  has  been  previously  saturated  with  hydrogen  in  the 
presence  of  platinum-black. 

c2/cZoHexane  is  very  conveniently  separated  from  benzene  by 
nitrating  the  latter  and  then  fractionally  distilling. 

The  presence  of  a  trace  of  benzene  in  cyclohexame  is  ingeniously 
detected  as  follows.  The  cT/c^ohexane  (about  20  grams)  is  treated 
with  a  mixture  of  41  c.c.  of  concentrated  sulphuric  acid  and  36  c.c. 
of  concentrated  nitric  acid.  The  temperature  remains  unchanged  if 
the  6'3/c^ohexane  is  pure,  but  is  raised  1°  by  the  addition  of  even  only 
0*1  c.c.  of  benzene.  C.  S. 

Syntheses  in  the  Fatty  Aromatic  Series.  V.  cow'-Diaryl- 
paraffins.  Julius  von  Braun  and  H.  Deutsch  (Ber.,  1912,  45, 
2171 — 2188). — The  action  of  sodium  on  fatty  aromatic  halogen  com- 
pounds has  been  investigated.  The  reactivity  of  the  latter  appears 
to  be  largely  independent  of  the  molecular  weight,  and  also  of  the 
nature  of  the  halogen  present.  In  all  cases  diarylparaffins  are  formed, 
the  yield  being  apparently  dependent  on  the  number  of  methylene 
groups  present  in  the  original  material :  when  this  number  is  odd, 
diarylparaffins  constitute  the  main  product  of  the  reaction  (70 — 80%) ; 
when,  however,  the  number  is  even,  the  yield  of  diarylparaffins  is 
much  lower  (15 — 20%  if  ether  is  used  as  solvent).  The  secondary  pro- 
ducts consist  of  phenyl  alkyl  compounds  without  admixture  of  olefines. 

Fully  aromatic  halogen  compounds  may  be  obtained  in  good  yield 
by  means  of  Grignard's  reaction  if  the  reagent  is  prepared  at  a  low 
temperature  and  then  treated  with  chloromethyl  ether.  From  the 
ether  thus  obtained,  the  corresponding  haloid  can  be  made  by 
treatment  with  halogen  acid.  Thus  magnesium  phenylpropyl  bromide 
and  chloromethyl  ether  yielded  a  mixture  of  propylbenzene,  phenyl- 
butyl  methyl  ethevy  b.  p.  108°/11  mm.  (above  45%),  and  a^-diphenyl- 
hexane  (12%).  From  the  second  compound,  phenylbutyl  bromide  was 
obtained  by  treatment  with  fuming  hydrobromic  acid  during  five 
hours  at  130 — 140°.  {Similarly,  magnesium  phenylamyl  bromide  and 
chloromethyl  ether  yielded  phenylhexyl  methyl  ether ^  b,  p.  140°/ 13  mm. 

Phenylpropyl  chloride,  when  treated  with  sodium,  yielded  propyl- 
benzene and  atrdiphenylhexam,  b.  p.  206— 208°/200  mm.  The  latter 
is  a  colourless,  viscous  liquid,  which  does  not  solidify  at  0°.  Phenyl- 
amyl chloride,  under  similar  treatment,  gave  w-amylbenzene,  b.  p. 
200— 201°/745    mm.,     Df  08662,    iv^  1-4943,    in    25%    yield,    and 
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aK-diphonyldocane  (compare  Borsche  and  Wollemann,  this  vol.,  i,  24) 
in  76%  yield.  Similarly,  from  phenylheptyl  chloride,  n-heptylbenzene, 
b.  p.  235°,  D'f  0-8570,  nf^  1-4865  (30%),  and  axdiphenyltetradecam, 
b.  p.  262—26578  mm.  (70%),  were  prepared. 

The  products  of  the  action  of  sodium  on  an  ethereal  solution  of 
phenylhexyl  chloride  were  hexylbenzene,  b.  p.  219—220°,  Df  0-8613, 
n*  1*490  (yield  above  85%),  and  afx-diphenyldodecane^  b.  p.  2407 
20  mm.  When  ether  was  replaced  by  benzene,  the  yield  of  the  latter 
compound  was  increased  (up  to  50%).  Phenylbutyl  chloride  and 
sodium  in  ethereal  solution  yielded  butylbenzene,  b.  p.  180 — 181°, 
Df  0-8612,  iv^  1-4936(80%),  and  aO-diphenyloctane,  b.  p.  208—210°/ 
8  mm.  In  benzene  solution,  better  yields  (up  to  60%)  of  the  latter 
compound  were  obtained.  When  sodium  acted  on  phenylethyl 
chloride,  ethylbenzene,  b.  p.  137°,  and  aS-diphenylbutane,  m.  p. 
52°,  were  formed,  together  with  a  prodv/it  of  higher  b.  p.,  from  which 
no  definite  substance  could  be  isolated. 

a-PJienyl-y-xylylpropane^  b.  p.  202 — 206°/20  mm.,  was  readily 
obtained  by  the  condensation  of  phenylpropyl  chloride  and  o-xylene  in 
the  presence  of  aluminium  chloride.  Similarly,  phenylhexoyl  chloride 
and  toluene  gave  an  80%  yield  of  tolylplienylamyl  ketone^  b.  p.  248 — 252°/ 
14  mm.,  which  yields  oily  condensation  products  with  phenylhydrazine, 
hydroxylamine,  and  semicarbazide.  In  the  toluene-half  of  the 
molecule,  the  carbonyl  and  methyl  groups  are  in  the  para-position  to 
one  another,  since  the  ketone  is  oxidised  by  dilute  nitric  acid  with 
the  formation  of  terephthalic  acid.  Reduction  of  the  ketone  by 
hydriodic  acid,  led  to  the  formation  of  a-phenyl-^-jo-tolylhexane. 

Definite  nitro-  and  sulphonic  acid  derivatives  of  the  diarylparaffin 
could  not  be  obtained.  The  action  of  oxalyl  chloride  on  a  solution  of 
a^-diphenyloctane  in  carbon  disulphide  in  the  presence  of  aluminium 
chloride  resulted  in  the  isolation  of  the  dicarboxylic  acid, 

CO,H.C,H,-[CH2],-CA.C02H, 
m.  p.  245 — 250°,  the  sodium  salt  of  which  is  sparingly  soluble  in 
water,  whereas  the  potassium  and  ammonium  salts  dissolve  readily. 
Oxidation  of  the  acid  by  alkaline  permanganate  yielded  terephthalic 
acid,  which  was  quite  free  from  phthalic  acid.  The  acid  was  converted 
into  its  ethyl  ester,  m.  p.  53 — 55°,  by  successive  treatment  with 
phosphorus  pentachloride  and  ethyl  alcohol,  and  into  the  corresponding 
diamide,  m.  p.  242°.  Evidence  was  obtained  to  show  that  a  certain 
quantity  of  the  monocarboxylic  acid  was  also  formed  during  the 
action  of  oxalyl  chloride  on  a^-diphenyloctane,  but  its  isolation  was 
not  accomplished.  In  the  diphenylpropane  series,  however,  a 
derivative  substituted  in  only  one  nucleus  was  readily  obtained  in 
the  following  manner  :  o-benzoylaminophenylpropyl  chloride, 

C,H,-C0-NH-C,H,.[CH2]3-C1, 
was  condensed  with  benzene  in  the  presence  of  aluminium  chloride  to 
0-henzoylam.inodipJienyl propane,  m.  p.  207°,  which  was  readily  con- 
verted into  the  Uydroc/Uoride  of  o-aminodipJi^nylpropane,  m.  p.  205°. 
The  free  hose  has  b.  p.  208— 2 12°/ 15  mm.  It  does  not  yield  a 
crystalline  picrate.     Its  phenylthiocarhamide  derivative, 

NHPh-CS-NH-C6H4-[CH2]3-Ph, 
has  m.   p.    132°.     Its  benzylide^ie    derivative   is  an    oil,    whereas   its 


ORGANIC   CHEMISTRY.  i.    689 

i^-nitrohenzylidene  derivative,  N02'CgH4*CH:N*CgH4'[CH2]3'Ph,  has 
m.  p.  59°.  Diazotisation  converted  the  amine  into  the  corresponding 
?,  b.  p.  198—202715  mm.  H.  W. 


Halogeno-salts  of  Tellurium  [Tellurihalides].  Alexander 
GuTBiER  and  Ferdinand  Fluey  [with  C.  Ewald]  (/.  pr.  Chem.,  1912, 
[ii],  86,  150 — 166). — By  methods  similar  to  those  previously  described 
(Abstr.,  1911,  i,  182),  the  authors  have  prepared  the  telluribromides 
and  tellurichlorides  of  ethylenediamine  and  a  large  number  of  aromatic 
amines.  The  chloro-  and  bromo-salts  have  the  general  composition, 
(NHIl3)2TeXg,  and  are  respectively  yellow  and  red  in  colour.  Of  the 
salts  of  aromatic  amines,  those  of  aniline,  pyridine,  and  quinoline  have 
been  described  by  Lenher  (Abstr.,  1900,  i,  379). 

Ethylenediamine  tellurichlcytnde^  (C2HiQN2)TeClg,  crystallises  in  com- 
pact needles,  the  aniline  salt  in  slender,  felted  needles,  the  methyl- 
aniline  salt,  (NH2MePh)2TeClg,  in  tabular,  often  scaly  crystals,  and  the 
dimethylaniline  salt  in  stout,  fibrous  crystals.  The  chloro-salt  of 
ethylaniline  forms  soft  leaflets,  of  diethylaniline^  compact,  parallel 
aggregates  of  very  small  platelets,  often  having  an  irregular  hexagonal 
outline;  the  o-  and  ^-toluidine  salts  form  lath-like  crystals,  the 
m-isomeridef  strongly  refractive,  stout  crystals.  Of  the  isomeric 
xylidine  tellurichlorides,  the  o-4-compound  crystallises  in  lustrous, 
elongated,  pointed  prisms,  the  w-4-compound  in  brownish-yellow 
platelets  or  needles,  and  the  j9- compound  in  lustrous  platelets  or 
laths.  The  pyridine  salt,  (OfjH^NH)2TeC]g,  crystallises  in  thin, 
hexagonal  plates  or  laths,  the  2-methylpyridine  and  quinoline  salts  in 
prisms ;  the  henzylamine  compound  forms  bright  yellow  aggregates  of 
lamellar  or  prismatic  crystals,  the  henzylethylamine  salt,  lustrous, 
stellar  aggregates  of  prisms,  and  the  a-naphthylamine  salt,  greenish- 
yellow  needles. 

Of  the  telluribromides,  the  ethylenediamine  salt  crystallises  in 
glistening  red  needles,  the  propylenediamine  salt,  (C3Hi2N2)TeBrg,  in 
lustrous,  bright  red  platelets,  the  aniline  salt  in  soft,  microscopic, 
felted  prisms,  the  methylaniline  salt  in  lustrous,  scaly  platelets,  the 
dimethyla7iiline  salt  in  small,  light  red  plates,  the  ethylaniline  salt  in 
glistening,  brownish-red  platelets,  and  the  diethylaniline  salt  in 
glistening,  rectangular  crystals.  The  bromo-salt  of  o-toluidine  forms 
flat,  brownish-red  laths ;  the  m-isomeride,  glisteniog,  red  crystals,  the 
^-isomeride,  very  small,  lustrous,  felted  laths. 

Of  the  isomeric  xylidine  telluribromides,  the  o-4-compound  crystal- 
lises in  lustrous,  brownish-red  platelets,  the  m-4-compound  in  small 
glistening  plates,  and  the  /^-compound  in  small,  brownish-red  laths. 

Pyridine  telluribromide  forms  bright  red  laths  or  platelets,  the 
2'methylpyridine  compound,  small,  lustrous  needles,  the  quinoline  salt, 
crystalline,  red  or  orange-red  graoules,  the  henzylamine  salt,  large, 
lustrous,  brownish-red  leaflets,  the  henzylethylamine  salt,  small,  bright 
red  crystals,  the  a-miphthylamine  salt,  brownish-red  platelets,  and  the 
P-naphthylamine  salt,  small,  lustrous,  orange-red  leaflets. 

The  salts  have  been  crystallographically  examined  by  Lenk, 
who   finds   that   the   chloro-salts   of  aniline,    methylaniline,  diethyl- 
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aniline,  o-toluidine,  o-4-xylidine,  pyridine,  benzylethylamine,  and  the 
bromo-salts  of  propylenediamine,  aniline,  ethylaniline,  diethylaniline, 
/?-toluidine,  benzylethylamine,  and  a-naphthylamine  are  rhombic, 
whilst  the  tellurichlorides  of  m-  and  /?-toluidine,  p-xylidine,  quin- 
oline,  and  a-naphthylamine,  together  with  the  bromo-salts  of  methyl- 
aniline,  0-  and  m-toluidines,  and  the  three  xylidines  crystallise  in 
the  monoclinic  system.  The  telluri bromides  of  m-4-xylidine  and 
pyridine,  and  the  chloro-ealt  of  benzylamine  are  either  rhombic  or 
monoclinic.  F.  B. 

o-Nitrodialkylanilines.  Georg  Weissenberger  {Monatah.,  1912, 
33,  821 — 841). — o-Chloronitrobenzene  and  dimethylamine  in  absolute 
alcoholic  solution  readily  interact  in  presence  of  copper  powder,  giving 
nearly  the  theoretical  quantity  of  o-nitrodimethylaniline.  This  and 
its  homologues  are  yellow,  oily  liquids  of  strong  odour,  volatile  in 
steam. 

The  influence  of  the  nitro-group  on  the  amino-group  is  evident  in 
their  behaviour  towards  nitrous  acid,  when  no  nitroso-compound 
is  formed.  They  do  not  react  with  aldehydes  or  diazo-compounds. 
The  ferrocyanides  are  soluble  and  not  characteristic ;  the  ferricyanides 
are  insoluble.  They  are  decomposed  on  heating,  but  can  be  distilled 
in  a  vacuum. 

The  hydrochlorides  of  the  nitrodialkylanilines  undergo  a  true  thermal 
dissociation  when  heated  into  acid  and  base,  the  change  taking  place 
suddenly  and  at  a  definite  temperature.  It  is  shown  not  to  be  a  case 
of  primary  melting  and  secondary  dissociation. 

Ammonia  behaves  somewhat  differently  towards  copper  powder  than 
do  its  alkyl  derivatives.  When  heated  with  o-chloronitrobenzene,  the 
yield  of  o-nitroaniline  is  only  about  1'5%. 

The  following  salts  of  o-nitrodimethylaniline  are  described :  the 
sulphate  forms  colourless  platelets,  which  become  yellow  on  exposure  to 
the  air,  m.  p.  126 — 127°  j  the  hydrohromide  forms  short,  colourless 
needles  or  rhombic  prisms,  decomp.  172°;  the  hydriodvie  dissociates  at 
126°;  the  aurichloride  forms  long,  yellow  prisms,  which  explode  when 
heated  in  the  air,  but  decompose  and  blacken  at  152°  in  sealed  tubes; 
the  ferrocyanide  forms  short,  brown  prisms ;  the  ferricyanide  gives 
well-formed  yellow  crystals. 

o-Niirodiethylaniline  is  an  orange-yellow  oil  of  characteristic  odour. 
The  picrate  forms  lustrous,  golden  platelets,  m.  p.  119 — 120°;  the 
jilatinichloride  forms  yellow,  microscopic  needles ;  the  auricMoride  gives 
pale  yellow  needles  ;  the  8ulj)hate  crystallises  in  broad  tablets,  m.  p. 
143°;  the  hydrochloride  gives  lustrous  needles  or  short  columns, 
decomp.  156° ;  the  hydrohromide  forms  glass-like  platelets,  which  are 
hygroscopic,  decomp.  160°;  the  hydriodide  forma  colourless  needles, 
which  dissociate  at  112°.  The  ferrocyanide  crystallises  in  brown 
prisms ;  the  ftrricyanixie  forms  long,  yellow,  monoclinic  pyramids, 
which  have  sharp  angles. 

o-Aininodiethylaniline  [Diethyl-  o-phenylenediamiiie^,  prepared  by  re- 
duction of  the  nitro-derivative  with  tin  and  hydrochloric  acid,  is  a 
viscid,  colourless  oil  of  refreshing  odour,  b.  p.  31 2  5°/ 74 4  mm.  The 
atannichloride  crystallises  in  bunches  of  silky  needles,  m.  p.  145°  ;  the 
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picrate  gives  golden-yellow  prisms,  m.  p.  236°;  the  hydrochloride 
consists  of  long,  colourless  needles ;  the  aurichloride  forms  pale  yellow, 
short  columns ;  the  platinichloride  separates  in  egg-yellow,  microscopic 
needles  ;  the  sulphate  forms  long,  colourless  needles. 

o-Nitrodipropylaiiiline  yields  a  picrate  crystallising  in  lustrous, 
golden  needles,  a  yellow,  crystalline  platinichloride^  an  aurichloi'ide 
consisting  of  microscopic,  yellow  prisms,  and  a  sulphate  forming  colour- 
less, feathery  crystals.  The  hydrochloride  is  a  crystalline  powder ;  the 
hydrohromide  forms  lustrous  platelets,  and  the  hydriodide  separates  in 
short,  colourless  needles.  The  ferricyanide  forms  characteristic  yellow 
crystals. 

The  following  salts  of  o-nitroaniline  are  described  :  the  picrate  forms 
red,  coral-like  crystals,  m.  p.  73° ;  the  sulphate  gives  colourless  needles 
m.  p.  144°j  the  hydriodide  is  characterised  by  lustrous  platelets,  which 
dissociate  at  141°.  E.  F.  A. 

Action  of  Dilute  Sulphuric  Acid  on  Phenyl-  and  p-Tolyl- 
hydroxy lamine,  in  the  Presence  and  the  Absence  of  Phenol. 
EuGEN  Bamberger  (Annaleriy  1912,  390,  131 — 190). — Many  of  the 
results  recorded  in  the  paper  have  appeared  in  brief  notices  during 
the  last  twelve  years.  In  short,  the  author's  explanation  of  the 
transformation  of  arylhydroxylamines  into  p  -  aminophenols  is 
represented  by  the  scheme:  NHPh-OH    — >-  CqH^-I!^ < +lilfi    — > 

^jj>C6H^:NH   -^   OH-CgH^-NHg,   the   formation  of   by-products 

being  explained  by  the  addition  of  molecules  other  than  those  of 
water  to  the  complex  C(.H5*N<^.  When  /3-phenylhydroxylamine  and 
dilute  sulphuric  acid  (1  :10  by  vol.)  are  heated  on  a  boiling-water 
bath,  the  main  products  are  about  equal  quantities  of  ^-aminophenol 
and  azoxybenzene  j  in  addition,  about  10%  of  aniline,  and  small 
quantities  of  jo-hydroxydiphenylamine,  fi-aminophenolsulphonic  acid, 
benzidine,  and  jo-aminodiphenylamine  are  produced. 

When  y8-phenylhydroxylamine  mixed  with  about  ten  times  its  weight 
of  sand  is  slowly  stirred  into  concentrated  sulphuric  acid  at  -  18°, 
and  the  mixture  is  kept  at  0°  for  seventy  hours,  the  chief  product  is 
j9-aminophenolsulphonic  acid  (in  two  forms,  quadratic  plates  and 
slender  needles) ;  /?-aminophenol  is  also  produced,  together  with  very 
small  quantities  of  quinol  and  jwjo'-diaminodiphenyl  oxide  (?). 

The  interaction  of  y8 -phenyl  hydroxy  lamine,  phenol  (5  mols.),  and 
sulphuric  acid  (1:3  by  vol.)  for  five  minutes  at  the  b.  p.  yields 
aniline,  ;p-aminophenol,  a  small  quantity  of  a  substance,  m.  p.  179° 
(probably  4c-amino-2' -hydroxy diphenyl),  and,  as  the  most  characteristic 
product,  i-aminoA'-hydroxydipheuyl,  OH'CgH^'CgH^'NHg,  m.  p.  271  "5°, 
glistening  needles.  This  substance  forms  a  hydrochloride  and  a 
sulphate,  both  of  which  are  sparingly  soluble,  and  yields  by  diazotisa- 
tion  a  diazonium  chloride,  Cjg  1^90^201,2  HgO,  which  crystallises  in  red 
needles  with  a  blue  shimmer,  the  colour  changing  to  yellow  when  the 
salt  is  dehydrated  over  sulphuric  acid  in  a  vacuum.  The  same  colour 
change  is  produced  by  absolute  alcohol,  and  from  the  yellow  alcoholic 
solution,  dry  ether  precipitates  the  anhydrous  diazonium  chloride  in 
yellow  needles,  which  rapidly  absorb  moisture  in  the  air  and  become 
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red.  The  diazonium  chloride  can  be  recrystallised  from  boiling  water 
without  appreciable  decomposition  by  rapid  manipulation  ;  its  orange- 
red  aqueous  solution  turns  citron-yellow  in  the  presence  of  hydro- 
chloric acid,  and  intensely  red  in  the  presence  of  hydroxyl  ions,  the 
substance  being  an  extraordinarily  sensitive  reagent  for  the  detection 
of  the  latter.  The  diazonium  chloride  is  converted  into  4  :  4'-dihydroxy- 
diphenyl  by  prolonged  boiling  of  its  aqueous  solution. 

In  an  atmosphere  of  carbon  dioxide,  /3-;;-tolylhydroxylamine  reacts 
with  cold  dilute  sulphuric  acid  in  fourteen  hours  to  form  toluquinol, 
4-iminotoluquinol  being  an  intermediate  product. 

[With  L.  Blangey.] — By  treatment  for  fourteen  days  at  the 
ordinary  temperature  and  then  for  the  same  time  at  0°,  toluquinol 
and  methyl  alcohol  containing  a  little  concentrated  sulphuric  acid 
yield  toluquinol  methyl  ether,  cresorcinol  dimethyl  ether,  and  a 
substance,  m.  p.  125 — 125*5°,  needles  or  prisms,  which  is  probably  a 
trihydroxyditolyl  trimethyl  ether,  OMe'C«H3Me*CgH2Me(OMe)2,  since 
it  is  converted  by  boiling  hydriodic  acid,  D  1*7,  into  a  substance,  m.  p. 
187*5 — 188 "5°,  which  is  soluble  in  alkalis  and  has  the  composition  of  a 
trihydroxyditolyl. 

The  action  of  ethyl  alcohol  and  sulphuric  acid  on  toluquinol  is  quite 
similar;  cresorcinol  diethyl  ether,  trihydroxyditolyl  triethyl  ether, 
CgoHggOg,  m.  p.  77 — 77*5°,  and  toluquinol  ethyl  ether  (5-ethoxyo- 
cresol),  OEt-CgHgMe-OH,  m.  p.  55—55-5°,  are  formed. 

Wlien  heated  on  the  water-bath  for  forty  minutes  with  dilute 
sulphuric  acid  (1:10  by  vol.),  )8-/?-tolylhydroxylamine  yields  tolu- 
quinol, jo-toluidine,  and  small  quantities  of  ;?-azoxy toluene  and  5-amino- 
o-cresol. 

[With  JosEP  Brun.] — By  slowly  stirring  /?-jo-tolylhydroxylamine 
into  concentrated  sulphuric  acid  at  -  20°,  and  keeping  the  mixture  at 
0°  for  eighteen  hours,  there  are  produced  an  amorphous,  reddish- 
yellow  base,  C7H7N,  m.  p.  155 — 160°,  and  an  amorphous,  dark  grey 
base,  4C7H7N,H20,  sintering  at  about  220°;  the  compositions  of  the 
two  bases  are  given  with  reserve. 

In  dilute  sulphuric  acid,  /8-/7-tolylhydroxylamine  and  jo-nitrotoluene 
do  not  interact,  since  the  products,  azoxytoluene,  p-toluidine,  and 
toluquinol,  are  the  same  as  those  obtained  from  /8-/>-tolylhydroxyl- 
amine  and  dilute  sulphuric  acid  alone.  When  a  mixture  of  the  two 
tolyl  compounds,  however,  is  stirred  slowly  into  concentrated  sulphuric 
acid  at  -  3°  to  4°,  and  the  mixture  is  kept  for  two  days,  the  reaction 
yields  the  sulphate  of  2-nitro-4'-amino-5-metbyldiphenylmethane. 

When  heated  with  dilute  sulphuric  acid  for  twenty  minutes, 
^-j9-tolylhydroxylamine  and  phenol  (4  mols.)  yield  /?-azoxy toluene, 
/?-hydroxyphenyl^-tolylamine,  and  toluquinol.  C.  S. 

Beckmann  Rearrangement  of  Hydroxamic  Acids.  Lauder 
William  Jones  (Anier.  Chem.  J.,  1912,  48,  1 — 28). — An  account  of 
the  transformation  of  certain  hydroxamic  acids  has  been  given  by  Thiele 
and  Pickard  (Abstr.,  1900,  i,  29),  in  the  course  of  which  phenylacet- 
hydroxamic  acid,  m.  p.  121°,  was  described.  A  phenylacethydroxamic 
acid  has  now  been  obtained  of  m.  p.  145 — 145  5°,  which  is  probably 
isomeric  with  Thiele  and  Pickard's  compound.     The  benzoyl  derivative 
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of  the  new  acid,  CHgPh-CO-NH-OBz,  m.  p.  120'5— 121-5°,  forma 
colourless  needles,  and  yields  a  crystalline  potassium  salt  which  under- 
goes explosive  decomposition  accompanied  by  a  Beckmann  rearrange- 
ment at  the  ordinary  temperature  with  formation  of  benzylcarbimide 
and  potassium  benzoate : 

CH2Ph-C(0K):N-0Bz  =  CHgPh-NICIO  +  CoH.-COgK. 
The  corresponding  sodium  salt  is  more  stable,  but  suffers  a  similar 
decomposition  when  heated.  The  silver  salt  explodes  after  being 
heated  for  a  few  minutes  at  70°.  The  acetyl  derivative  of  phenyl- 
acethydroxamic  acid,  CHgPh-CO-NH-OAc,  m.  p.  148—149°,  forms 
long,  flat  crystals ;  its  potassium  salt  does  not  decompose  at  25°,  but 
explodes  if  heated  for  four  or  five  minutes  at  50°.  The  propionyl, 
n-butyryl,  and  isobutyryl  esters  of  phenylacethydroxamic  acid  have 
m.  p.  138—139°,  113—114°,  and  111—112°  respectively. 

A  discussion  is  given  of  the  mechanism  of  the  Beckmann  rearrange- 
ment, and  evidence  is  presented  in  support  of  the  views  advanced 
by  Stieglitz  (Abstr.,  1897,  i,  43  ;  1903,  i,  235).  It  is  shown,  however, 
that  in  the  transformations  of  the  hydroxamic  acids  there  are  certain 
factors,  due  to  the  influence  of  stereoisomerism,  which  cannot  be  fully 
explained  by  Stieglitz'  hypothesis.  E.  G. 

Syntheses  in  the  Patty  Aromatic  Series.  VI.  Preparation 
of  Fatty  Aromatic  Thiocarbimides  by  the  Thiuramdisulphide 
Method.  Julius  von  Braun  and  H.  Deutsch  {Ber.,  1912,  45, 
2188—2198.  Compare  von  Braun,  Abstr.,  1902,  i,  271).  Fatty 
aromatic  thiocarbimides  may  be  readily  prepared  by  successive  treat- 
ment of  thiuramdisulphides  with  sodium  and  iodine.  The  yields 
are  generally  good,  and  all  operations  can  be  carried  out  in  cold 
solutions. 

An  alcoholic  solution  of  phenylethylamine  was  treated  with  carbon 
disulphide,  and  to  the  dithiocarbamate  so  formed,  an  alcoholic  solution 
of  iodine  was  added,  whereon  the  thiuramdisulphide, 

S(CS-NH-CH2-CH2Ph)2, 
separated.  It  had  m.  p.  83 — 84°,  with  simultaneous  decomposition 
into  the  corresponding  thiocarbimide,  s-dialkylthiocarbamide,  sulphur, 
and  hydrogen  sulphide.  When  acted  on  successively  by  sodium  and 
iodine  it  yielded  phenylethylthiocarbimide,  CgH^Ph'NCS,  b.  p. 
141 — 144°/11  mm.  The  latter  combines  with  ammonia  to  form 
phenylethylthiocarbamide,  m.  p.  137°,  with  aniline  to  form  phenyl- 
phenylethylthiocarbamide,  m.  p.  111°  (Michaelis,  Schrober,  and  Linow, 
Abstr.,  1893,  i,  703,  give  106°),  with  phenylethylamine  to  form 
diphenylethylthiocarbamide,  m.  p.  95°  (Neubert  gives  85°).  It  also 
combines  with  fatty  amines,  yielding,  for  example,  plienylethyldimethyl- 
thiocarhamide,  m.  p.  112°. 

Phenylpropylamine  was  readily  prepared  by  the  reduction  of 
phenylpropionitrile  by  means  of  sodium  and  alcohol.  Like  phenyl- 
ethylamine, it  yields  a  thiuramdisulphide, 

S(CS-NH-CH2-C2H2-CH2Ph)2, 
m.  p.  62°,  which  is  more  readily  decomposed  than  the  lower  homologue, 
and  similarly  yields  phenylpropylthiocarbimide,  b.  p.  156 — 160°/ 12  mm. 
(slight  decomp.).     The  following  thiocarbamides  were  prepared  from 
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it;  pfieni/lpropj/hhiocarbmnide,  m.  p.  111°;  pJi^nylphenylpropylthio- 
carbamid^,  m.  p.  77°  ;  di-phenylpropylthiocarbaraide,  m.  p.  100°. 

From  phenylbutylamine  an  oily  thiuramdisulphide  was  obtained, 
which  was  converted  into  phenylbntylthiocarhimide,  b.  p.  166 — 174°/ 
12  mm.  (slight  decomp.).  The  latter  united  with  the  corresponding 
amines  to  form  phenylphenylbutyllhiocarbamide,  m.  p.  95°  ;  diphenyl- 
buti/lthiocarbamidej  m.  p.  49° ;  phenylbutylpiperidylthiocarbamide, 
m.  p.  65°. 

It  is  noteworthy  that,  whereas  benzyl-  and  phenyl-ethylthiocarb- 
imides  possess  powerful  odours,  plienylpropylthiocarbimide  smells  but 
faintly,  and  phenylbutylthiocarbimide  is  practically  odourless  when 
pure. 

Benzhydrylamine  yielded  a  yellow,  oily,  readily  decomposable 
thiuramdisulphide,  from  which  bemhydrylthiocarbimide,  CHPhg'NICS, 
m.  p.  58°  was  prepared  in  good  yield,  and  which  was  perfectly  stable 
at  the  ordinary  temperatures.  The  following  thiocarbamides  were 
prepared  :  phenylbenzhydrylthiocarbamide,  NHPh'CS'NH'CHPhg,  m.  p. 
181°;  dibenzhydrylthiocarbamide,  m.  p.  211°;  benzhydrylisoamylthio- 
carbamide,  m.  p.  110°.  Benzhydrylthiocarbimide  was  further  combined 
with  hydrazine  to  yield  bemhydrylthiosemicarbazide,  m.  p.  144°,  the 
benzylidene  derivative  of  which  had  m.  p.  184°. 

The  thiuramdisulphide  derived  from  anisamine  was  oily  and  readily 
decomposed,  whilst  the  corresponding  thiocarbimide  could  not  be 
distilled  without  considerable  decomposition.  A  fraction  of  b.  p. 
170 — 175°/ 16  mm.,  was  isolated,  which  analysis  showed  to  be  pure.  From 
it  were  obtained  phenylanisylthiocarbamide  and  dianisylthiocarbamide, 
m.  p.  142°. 

The  above  method  of  preparing  thiocarbimides  appears  to  be  general. 
Failure  was  met  with  ;>nitrobenzylamine,  the  thiuramdisulphide  of 
which,  when  treated  with  sodium  ethoxide  and  subsequently  with 
iodine,  yielded  no  trace  of  thiocarbimide.  H.  W. 

The  System  Water-c2/c?oHexanol.  Robert  de  Forcrand 
(Compt.  rend.,  1912,  156,  118 — 121). — A  determination  of  the  solidifi- 
cation temperatures  of  mixtures  of  water  and  cyclohexa.no\  up  to  a 
mixture  containing  10%  water.  The  curve  is  given  and  shows  a 
eutectic  at  4*73%  water.  The  first  portion  of  the  curve  is  practically 
a  straight  line  showing  a  constant  molecular  depression.  The  second 
half  of  the  curve  shows  a  notable  inflexion  in  the  neighbourhood  of 
d%  water,  corresponding  with  a  compound,  CgH^'OH  +  ^HgO. 

W.  G. 

Catalytic  Preparation,  by  the  Wet  Method,  of  Esters 
Resulting  from  Cyclanols  and  Organic  Acids.  Jean  B. 
Senderens  and  J.  Aboulenc  (Comjyt.  rend.,  1912,  155,  168 — 170). — 
Esters  of  fatty  alcohols  and  organic  acids  are  readily  obtained  by  the 
catalytic  action  of  aluminium  sulphate,  potassium  hydrogen  sulphate, 
or  sulphuric  acid  on  a  boiling  mixture  of  the  alcohol  and  acid,  the  best 
results  being  furnished  by  sulphuric  acid  (compare  Abstr.,  1911,  i, 
600,  637  ;  ii,  1080).  When  applied  to  the  cyc^ohexanols  a  difficulty 
arises  in  that  they  are  converted  on  boiling  with  4%  sulphuric  acid 
into  cyc^ohexenes.     This  continues  to  take  place  to  some  extent  even 
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in  the  presence  of  organic  acids.  By  modifying  the  temperature, 
however,  good  yields  of  the  esters  can  be  obtained  from  these  alcohols. 
By  mixing  together  c^/c/ohexanol  (1  mol.)  and  formic  acid  (2  mols.) 
at  the  ordinary  temperature  and  adding  4%  sulphuric  acid,  an 
immediate  reaction  occurs,  ci/clohexyl  formate  being  produced  without 
the  formation  of  any  c?/c^ohexene.  A  similar  result  is  obtained  with 
the  three  methylc^/c^ohexanoh.  With  the  higher  homologues  of  formic 
acid,  the  best  results  are  obtained  by  keeping  the  mixture  at  100 — 110° 
for  one  hour,  when  a  yield  of  90%  is  obtained.  W.  G. 

Oxidation  of  jo-Thymol.  Dehydrodi-/>-thymol.  Henri  Cousin 
and  Henri  Herissey  {Gompt.rend.,  1912,  155,  215 — 217  ^).— jt?-Thymol 
(compare  Guillaumin,  Abstr.,  1910,  i,  375),  like  its  isomerides  thymol 
and  carvacrol,  is  oxidised  by  ferric  chloride  or  by  the  oxydase  of 
mushrooms,  giving  dehydrodi-jo-thymol  (compare  Abstr.,  1908,  i,  84, 
727,  783;  1910,  i,  476).  ^-Thymol  is  dissolved  in  alcohol,  diluted 
with  a  large  quantity  of  water,  mixed  with  a  solution  of  ferric  chloride, 
and  left  to  remain  for  six  days  at  16 — 18°.  A  pale  yellow,  voluminous 
precipitate  slowly  forms,  which  on  purification  gives  crystals  of 
dehydrodi-^-thymol,  OH-CgH2Pr^Me-C6H2Pr^Me-OH,  m.  p.  96—97°. 
This  can  be  similarly  prepared  by  replacing  the  ferric  chloride  by  a 
glycerol  extract  of  Russula  delica^  and  keeping  a  current  of  air  passing 
through  the  liquid.  It  gives  no  coloration  with  ferric  chloride,  is 
soluble  in  alkalis,  being  reprecipitated  by  acids,  and  generally  exhibits 
phenolic  characteristics.  Benzoyl  chloride,  in  the  presence  of  alkalis, 
converts  it  into  its  dihenzoyl  derivative,  m.  p.  184 — 185°.         W.  G. 

Nitration  ofGuaiacol.  Alfons  Klemenc  (J/o9^a«s^.,  1912,  33, 
701 — 707.  Compare  this  vol.,  i,  459). — 6-Nitroguaiacol  was  obtained 
previously  {loc.  cit.)  by  boiling  5-nitroveratric  acid  with  aniline.  It  is 
more  easily  prepared  in  quantity  by  nitration  of  guaiacol  dissolved  in 
ether  with  red  fuming  nitric  acid.  A  mixture  of  45%  of  6-nitro- 
guaiacol,  25%  of  4-nitroguaiacol,  and  a  varying  proportion  of  4:6- 
dinitroguaiacol  is  obtained.  The  preponderance  of  6-  over  4-nitroguaiacol 
is  unusual. 

No  nitro-derivative  of  acetylguaiacol  could  be  obtained  under 
similar  conditions,  but  on  nitrating  in  acetic  acid  in  fairly  concentrated 
solution,  5-nitroguaiacyl  acetate  was  obtained  as  the  sole  product. 
Acetylation  of  a  phenolic  group  decreases  the  velocity  of  nitration 
very  much  more  than  etherification.  The  nature  of  the  solvent  has 
very  little  influence. 

Previously,  4-nitroguaiacol  had  only  been  prepared  by  way  of 
^-nitrosoguaiacol  (Rupe,  Abstr.,  1898,  i,  72). 

Further  nitration  of  either  4-  or  6-nitroguaiacol  yielded  the  same 
dinitroguaiacol,  identical  with  that  described  by  Herzig  (Abstr.,  1884, 
464). 

Acetyl-Q-nitroguaiacol  crystallises  in  colourless  platelets,  m.  p.  40°. 

E.  F.  A. 

Pluorene  Series.  III.  Julius  Schmidt,  Friedrich  Retzlafp, 
and   August  Haid  (Annalen,   1912,  390,  210— 234).— When  heated 

*  and  /.  Pharm.  Ghim.,  1912,  [vii],  6,  147—153  ;  Bull.  Soc.  Chirn^,  1912,  [iv], 
11,  853—857. 
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with  ooDcentrated  sulphuric  acid  on  the  water- bath,  fluorene  yields  a 
mixture  of  three  disulphonic  acids,  called  the  a,  /3,  and  y  respectively, 
which  are  isolated  io  the  form  of  the  barium  salts.  Fluorene  a- 
disulphonic  acidy  the  barinm  salt  of  which  is  the  least  soluble,  proves 
to  be  the  2 :  T-disulphonic  acid.  When  heated  with  potassium 
hydroxide  and  a  little  water  at  320 — 325°  for  about  twenty  minutes, 
potassium  fluorene-2  :  7-di8ulphonate  is  converted  into  2:7:9:  Q-tetra- 

hydroxt(/luorene,  A-rT^/^TT\^C(^I^^)2'  ^'  P-  278°  {tetrahenzoate,  m.   p. 

260°).  The  positions  of  the  hydroxyl  groups  are  deduced  from  the 
following  properties.  When  heated  with  phosphorus  pentachloride  at 
250°    the    tetrahydroxy fluorene   is   converted  into   9  :  ^-dichloro-2  :  7- 

C  H  O 
fluorenequinoney  CCla^I*    ^^,  m,  p.  165°,  yellow  needles,    which   is 

insoluble  in  alkalis.  When  heated  with  phosphorus  pentachloride  in 
a  sealed  tube  for  eight  hours  at  about  220°,  the  tetrahydroxyfluorene  is 
converted  into  2  :  7  :  9  :  9-tetrachlorofluorene,  m.  p.  215°,  colourless 
needles,  identical  with  the  compound  obtained  by  Schmidt  and  Wagner 
from  2  : 7-dinitrofluorenone. 

2  : 7-Dinitrofluorenone,  which  is  best  prepared  by  boiling  fluorenone 
and  red  nitric  acid,  D  1-525,  for  two  hours,  is  reduced  by  tin  and 
hydrochloric  acid  to  2  : 1 -diaminofluorenone  hydrochloride, 

C,3H,oON2,2HCl, 
which  does  not  melt  at  360°  and  forms  a  phenylhydrazone, 

Ci9HieN4,2HCl, 
yellow  leaflets,  sintering  above  250°.  2  : 7-DiaminoJliiorenone,  m.  p. 
about  290°,  dark  violet  needles,  forms  a  picrate,  m.  p.  230°  (decomp.), 
pheiiyUiydrazone,  m.  p.  230°  (decomp.),  red  needles,  oxime,  m.  p.  255°, 
Tp-nitrop/i^nylhydrazonef  m.  p.  280°,  crimson  needles,  and  tetra-acetyl 
derivative,  m.  p.  222°,  yellow  needles.  By  diazotisation  and  subsequent 
heating  with  water,  2  : 7-diaminofluorenone  is  converted  into  2  :  7- 
dihydroxy fluorenone,  red  needles. 

When  treated  with  concentrated  sulphuric  acid  and  red  nitric  acid, 
D  1-525,  fluorenone  is  converted  into  2  \Z:^  \l-tetranitrojluoreru}oie, 
m.  p.  248°  (decomp.),  yellow,  rhombic  plates.  This  compound,  which 
is  also  obtained  by  heating  2:6: 7-trinitrofluorenone  with  concen- 
trated nitric  and  sulphuric  acids,  crystallises  from  glacial  acetic  acid  in 
large,  amber  crystals  containing  CgH^Og,  forms  an  oxime,  decomp. 
249°,  yellow  needles  {acetyl  derivative,  Cj^H^OioNg,  m.  p.  223°),  and 
semicarhazone,  m.  p.  271°  (decomp.),  and  is  reduced  by  tin  and  hydro- 
chloric acid  to  the  hydrochloride  of  tetra-aminofluorenyl  alcohol, 
Ci8Hj^ON4,4HCl ;  the  free  base  is  extremely  unstable. 

2:3:6:  7-Tetranitrofluorenone  does  not  react  with  phenylhydrazine 
or  p-nitrophenylhydrazine  ;  2  :  6  :  7-trinitrofluorenone  readily  forms  a 
^-nitroplienylhydrazonef  decomp.  170 — 185°.  C.  S. 

Splitting  of  Aminoarylcarbinols  by  the  Action  of  Bromine. 
Latham  Clarke  and  Richard  Harkness  Patch  {J,  Amer.  Chem.  Soc, 
1912,  34,  912— 917).— Clarke  and  Esselen  (Abstr.,  1911,  i,  725)  have 
shown   that  when    a   solution  of    2 : 5-dibromo-4-aminobenzhydrol  in 
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chloroform  is  treated  with  bromine,  it  is  decomposed  with  formation 
of  2  :  4  :  6-tribromoaniline  and  benzaldehyde.  It  has  since  been  found 
that  this  is  a  general  reaction  for  aminobenzhydrols.  The  work  has 
now  been  extended  to  aminoarylcarbinols  containing  an  aliphatic 
residue,  and  also  to  tertiary  carbinols. 

By  the  action  of  bromine  on  4-dimethyIaminophenylethylcarbinol, 
^-bromodimethylaniline  hydrobromide  and  propaldehyde  are  produced. 
4  -  Dimethylaminophenyk'sobutylcarbinol  similarly  yields  p-bromo- 
dimethylaniline  hydrobromide  and  isovaleraldehyde. 

4-Dimethylaminodiphenylmethylcarbinol  was  obtained  by  Fecht 
(Abstr.,  1907,  i,  927)  as  an  oil.  If  prepared  from  benzanilide,  dimethyl- 
aniline,  and  phosphoryl  chloride,  it  can  be  obtained  in  transparent 
prisms,  m.  p.  67°.  When  treated  with  bromine,  it  yields  jo-brotuo- 
dimethylaniline  hydrobromide  and  acetophenone. 

Dimethylaminotriphenylcarbinol  is  decomposed  by  bromine  with 
formation  of  a  fair  yield  of  jo-bromodimethylaniline,  but  only  a  small 
quantity  of  benzophenone ;  it  is  probable  that  most  of  the  carbinol  is 
converted  by  the  bromine  into  fuchsonedimethylimonium  bromide. 
Tetramethyldiaminotriphenylcarbiuol  and  hexamethyltriaminotri- 
phenylcarbinol  were  also  treated  with  a  chloroform  solution  of 
bromine  ;  in  each  case  a  small  amount  of  jo-bromodimethylaniline  was 
obtained,  but  no  ketone  could  be  isolated,  most  of  the  carbinol  having 
been  converted  into  fuchsone  derivatives.  E.  G. 


The  Action  of  Perhydrol  on  Cholesterol  in  the  Presence  of 
Sulphuric  Acid.  Sti-iphane  Minovici  and  Eug^jne  Vlahutza 
{Bull.  Soc.  chim.,  1912,  [iv],  11,  747— 754).— When  an  intimate 
mixture  of  10  grams  of  cholesterol,  33  c.c.  of  perhydrol,  and  67  c.c.  of 
sulphuric  acid  (D  1-8)  is  warmed  on  a  water-bath  with  constant 
agitation,  a  clotted  mass  is  obtained,  which  can  be  purified  by  solution 
in  alkali,  reprecipitation  by  dilute  hydrochloric  acid,  and  subsequent 
evaporation  of  the  ethereal  solution  in  a  vacuum. 

The    white,    amorphous   acidic    substance,    m.    p.    112°    (decomp.), 

[aji)  +17*39°  (in  ether),  thus  obtained  has  the  composition  CggH^^Og 

(probable    structure    given    in    formula    I),    and    its    formation    from 

cholesterol    (formula    II)    is    explained    by    successive   addition    of 

,..      COgH-CH^v^p   „  ^CHg-CHg-CHMeg 

^^'^         OH-CH2^^i6^24\cH(OH)-CH2-OH 

(11.)      OH.CH<^g2>c^^H,,<^g^;,^^^2-CHMe2 

hydroxyl  groups  at  the  vinyl  group,  oxidation  of  the  cyclic  alcoholic 
radicle  to  a  ketonic  group  with  subsequent  disruption  of  the  riug,  and 
finally  elimination  of  a  methyl  group  from  the  O^^^H^q  nucleus. 

The  potassium,  sodium,  caesium^  and  rubidium  salts  are  deliquescent ; 
the  amorphous  ammonium  salt,  m.  p.  150°  (decomp.),  was  obtained  by 
the  action  of  an  alcoholic  solution  of  ammonia  on  an  ethereal  solution 
of  the  acid.  The  silver  salt,  a  red  amorphous  powder,  on  treatment 
with  the  calculated  amount  of  methyl  iodide  yields  the  methyl  ester, 
an  amorphous  powder,  m.  p.  70°.  The  other  esters  are  generally  of 
syrupy  cQ.nsistency.  D.  F.  T. 
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The  Formation  of  Bajsic  Derivatives  of  Cholesterol  and  the 
Preparation  of  a-Oholestylamine.  Otto  Diels  and  F]rich  Stamm 
(Ber.,  1012,  46,  2228— 2232).— Cholesterol  readily  reacts  with  chloro- 
acetyl  chloride  to  form  cholesteryl  chloroacetate,  from  which  cholesteryl 
piperidylacetate  can  be  prepared.  The  corresponding  amino-derivative 
could  not  be  obtained  by  the  action  of  ammonia.  a-Cholestylamine 
was  obtainetl  by  the  reduction  of  a-cholestanoneoxime.  The  latter 
substance  and  the  corresponding  semicarbazone  have  unexpectedly  low 
and  indefinite  m.  p.'s,  possibly  owing  to  the  formation  of  liquid 
crystals. 

Cholesteryl  chloroacetate,  prepared  by  warming  cholesterin  with 
chloroacetyl  chloride,  has  m.  p.  162°.  Cholesteryl  piperidylacetate  has 
m.  p.  114*5°.     The  hjdrochloi'ide  of  the  latter  was  analysed. 

a-Chole8tanone-ip-nit7'ophenylhydrazone  separates  from  alcohol  in 
yellow  needles,  which  soften  at  179°,  and  are  completely  melted  at 
184°. 

a-Chohstanoneoxime  is  a  white,  amorphous  powder,  which  softens  at 
75°,  and  has  m.  p.  95 — 100°.  It  forms  a  well-crystallised  additive 
product  with  carboxyethylcarbimide,  m.  p.  161°  (decomp.).  When 
reduced  by  sodium  in  boiling  amyl-alcoholic  solution,  it  is  transformed 
into  a-cliolestylamine,  m.  p.  110 — 120°,  the  hydrochloride  of  which  was 
also  analysed.  H.  W. 


Chlorination  of  Benzoic  Acid.  J.  Th.  Bornwater  and 
Arnold  F.  Holleman  {Rec.  trav.  chim.,  1912,  31,  221 — 248). — An 
endeavour  to  clear  up  the  question  as  to  the  result  of  chlorinating 
benzoic  acid  (compare  Glaus  and  Biicher,  Abstr.,  1887,  828;  Lossen, 
1904,  i,  159).  In  this  paper  the  question  is  only  dealt  with  from 
the  qualitative  side.  In  the  first  part  of  the  paper  directions  are 
given  for  the  preparation  of  the  pure  mono-  and  di-chlorobenzoic  acids 
from  various  derivatives  of  toluene,  after  which  some  of  the  physical 
properties  of  the  monochloro  ben  zoic  acids  are  compared,  from  which  a 
method  for  the  qualitative  separation  of  benzoic  and  the  monochloro- 
benzoic  acids  is  drawn  up. 

By  the  action  of  chlorine  on  a  slight  excess  of  benzoic  acid  in  the 
presence  of  ferric  chloride  at  about  20°,  in  the  absence  of  light,  the 
principal  product  is  m-chlorobenzoic  acid,  together  with  some  2  : 5- 
and  3  : 4-dichlorobenzoic  acids.  When  one  atom  of  chlorine  has  been 
introduced,  the  rate  of  substitution  is  much  greater,  and  the  second 
entrant  chlorine  atom  seems  to  be  directed  by  the  atom  already  present 
rather  than  by  the  carboxyl  group. 

On  chlorinating  benzoyl  chloride  by  the  passage  of  a  current  of 
chlorine  with  intermittent  exposure  to  light,  additive  products  are 
formed,  the  principal  one  being  the  hexachloride  of  benzoic  acid, 
together  with  some  benzene  hexachloride. 

The  last  part  of  the  paper  contains  fusion-point  curves  and  tables 
of  results  for  mixtures  of  benzoic  acid  with  each  of  the  monochloro- 
acids,  and  also  mixtures  of  the  three  monochloro-acids  taken  in  pairs. 

W.  G. 
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Derivatives  of  Ethyl  a-Cyanophenylacetate  and  Ethyl 
a-Cyanobutyrate.  Harry  F.  Hadley  {J.  Amer.  Chem.  Soc,  1912,  34, 
923  —  928). — a-Cyanophenylacetic  and  a-cyanobiityric  acids  each  contain 
an  asymmetric  carbon  atom.  The  present  work  was  undertaken  with 
the  object  of  separating  the  acids  into  their  two  enantiomorphic  modifica- 
tions. The  salts  of  a-cyanophenylacetic  acid  proved  too  unstable  for  the 
purpose.  Attempts  were  made  to  resolve  a-cyanobutyric  acid  by 
means  of  its  metallic  salts  and  also  by  the  fractional  crystallisation  of 
its  salts  with  optically  active  alkaloids,  but  in  each  case  without 
success. 

Lead  and  cadmium  a-cyanophenylacetates,  and  barium^  strontium^ 
strychnine,  and  hrucine  a-cyanobutyrates  were  prepared  and  analysed. 
Aniline  a-cyanobutyrate,  has  m.  p.  57°  ;  the  anilide  was  also  prepared. 

a-Cyanoaethylhutyranilide,  m.  p.  217 — 218°,  crystallises  in  long 
needles ;  the  corresponding  ^-toluidide  was  also  prepared.  E.  G. 

Influence  of  Calcium  Benzoate  on  the  Solubility  of  Calcium 
Cinnamate.  Anne  W.  K.  de  Jong  {Rec.  trav.  chim.,  1912,  31, 
256 — 257). — A  solution  of  calcinm  benzoate  saturated  at  26°,  on 
warming  dissolves  calcium  cinnamate,  and  from  the  solution,  on 
cooling,  there  separate  out  crystals  of  a  double  salt  having  the 
composition  CHPh:CH-C02-Ca-C02Ph,3H20.  W.  G. 

Derivatives  of  Diphenylbromoacetic  Acid.  Heinrich 
Klinger  and  G.  Nickell  (Annalen,  1912,  390,  365— 370).— Z)i- 
phenylbromoacetyl  bromide^  CPhgBr'COBr,  m.  p.  64 — 65°,  obtained  by 
heating  benzilic  acid  and  phosphorus  pentabromide  (2  mols.)  on  the 
water- bath,  is  converted  by  warm  aniline  into  diphenylanilino- 
acetanilide,  m.  p.  181 — 182°,  and  by  ethereal  aniline  (2  mols.)  into 
diphenylbromoacetanilile,  m.  p.  85 — 86°. 

When  diphenylchloro-  or  bromo-acetanilide  is  heated  at  140 — 230° 
for  one  and  a-half  hours,  each  yields  a  substance  which  crystallises 
from  benzene  in  prismatic  needles  containing  CjjHg,  m.  p.  225 — 226°, 
and  may  possibly  be  1  :  3  :  3  :  4  :  6  :  ^-hexaphenyl-2  : 5-diketopiperazi7ie. 

Diphenylaminoacetamide,  NHg'CPhg'CO'NHg,  m.  p.  144 — 145°,  is 
obtained  by  passing  dry  ammonia  into  a  cold  ethereal  solution  of 
diphenylbromoacetyl  bromide.  C.  S. 

The  Condensation  of  PhenylglycoUonitrile  with  Aromatic 
Aldehydes  in  the  Presence  of  Thionyl  Chloride.  Stephane 
MiNovici  and  Mile.  Theodosie  Zenovici  {Bull.  Soc.  chim.,  1912,  [iv], 
11,  757 — 762). — Aromatic  aldehydes  can  condense  in  several  ways 
with  phenylglycoUonitrile  (E.  Fischer,  Abstr.,  1896,  i,  262; 
Minovici,  Abstr.,  1899,  i,  890;  Bull,  de  Chim.  Rouin.,  1910,  No.  1).  The 
final  product  of  the  action  of  thionyl  chloride  on  a  mixture  of  an 
aromatic  aldehyde  with  phenylglycoUonitrile  is  of  the  structure 
(CHPhCl'C0*NH)2R,  where  R  represents  the  benzylidene  or  some 
analogous  radicle  ;  chlorophenylacetonitrile,  CHPhCl'CN,  and 
chlorophenylacetamide,  CHPhCl'CONHg,  are  probably  intermediate 
products. 

Thionyl  chloride  is  cautiously  added  to  an  equimolecular  quantity 
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of  phenylglycollonitrile,  and  after  thirty-six  hours,  an  equimolecular 
quantity  of  aromatic  aldehyde  is  introduced.  After  a  time  the  mass 
Holidifies  ;  after  extracting  with  ether,  the  residue  is  recrystallised 
from  alcohol. 

Benzylidembispfieni/lchloroacetamida,  (0HPhCl'C0'NH)2CHPh,  ob- 
tained in  the  above  manner  using  benzaldehyde,  forms  plates  or  fine 
needles,  m.  p.  192—194°. 

^-Msthoxybenzi/lidenebisphenylchlorocicetamidef 

(CHPhCl-CO-NH)2CH-CflH4-OMe, 
prepared  with  the  use  of  anisaldehyde,   forms    silky   needles,    m.    p. 
196—198°. 

p-iso  Propylbenzylidenebisphenylchloroacetamide, 

(CHPhCl-CO-NH)2CH-C6H,-CHMe2, 
obtained    analogously    from    cuminaldehyde,    forms    needles,    m.    p. 
197—199°. 

These  three  substances  are  hydrolysed  by  dilute  hydrochloric  acid 
in  a  sealed  tube  at  120°,  giving  the  corresponding  aldehyde  together 
with  phenylglycoUic  acid  and  ammonium  chloride.  They  also  react 
with  aniline  or  phenylhydrazine  on  gentle  warming ;  the  action  of 
aniline  gives  benzylidenebisphenylanilinoacetamide, 

(NHPh-CHPh-C0-NH)2CHPh, 
m.  p.  202°  ;  ip-methoxybenzylidenebisphenylanilinoacetamide, 
(NHPh-CHPh-CO-NH)2CH-C6H4-OMe, 
193°,  and  ^-i&op'opylbenzylidenebisphenylanilinoacetamide, 


m.  p. 


m. 


(NHPh-CHPh-CO-NH)2CH-C6H4-CHMe, 


p.  220°,  all  crystallising  in  needles.  The  action  of  phenylhydrazine 
gives  three  analogous  substances,  likewise  crystallising  in  needles ; 
benzylideiiebisphenylphenylhydrazinoacetamidef 

(NHPh-NH-CHPh-C0-NH)2CHPb, 
m.  p.  183°  (decomp.);  p-methoxybenzylidenebisphenylphenylhydrazinO' 
acetamide,  (NHPh-NH-CHPh-CO-NH)2CH-C6H4-OMe,  ra.  p.  187° 
(decomp.),  and  i^-hopropylbenzylidenebisphenylphenylhydrazinoacet- 
a?nide,  (NHPh-NH-CHPh-CO-NH)2CH-C0H4-CHMe2,  m.  p.  196° 
(decomp.).  D.  F.  T. 

The  Saponification  of  a  Cyanohydrazone.  C.  .Gastaldi 
(Gazzelta,  1912,  42,  i,  612— 617).— The  hydrolysis  of  a-nitrophenyl- 
acetonitrile  yields,  instead  of  a  carboxylic  acid,  w-nitrophenylmethane, 
carbon  dioxide  being  lost  (Wislicenus  and  Endres,  Abstr.,  1902, 
i,  541).  The  hydrolysis  of  the  similarly  constituted  phenylcyano- 
formaldehyde-o-nitrophenylhydrazone,  CN'CPhlN'NH'CgH^'NOg,  has 
therefore  been  studied,  and  it  is  found  that  saponification  proceeds  in 
the  usual  manner,  but  that  carbon  dioxide  may  be  eliminated  by 
heating  the  product  to  fusion. 

Phenylglyoxylic  acid  o-nilrophenylhydrazone, 

COgH-CPhlN-NH-CgH^-NOa, 
prepared  by  heating  the  cyano-compound  with  10%  alcoholic  potash, 
separates  from  benzene  in  yellow  crystals,  m.  p.  180 — 181°.  The 
potassium  salt  forms  rose-coloured  crystals,  with  2H2O  ;  the  silver 
salt  forms  a  pink,  crystalline  powder.  The  acid  yields  benzaldehyde- 
o-nitrophenylhydrazone  on  fusion.  C.  H.  D. 
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Derivatives  of  Alkyloxydiphenylacetic  Acid  and  Alkyloxydi- 
phenyleneacetic  Acid.  Heinrich  Klinger  (Annalen,  1912,  390, 
371 — 376). — The  halogen  atoms  in  diphenylchloro-  and  bromo-acetic 
acids  are  much  more  easily  displaced  than  those  in  diphenylene  chloro- 
and  bromo-acetic  acids.  Thus  diphenylbromoacetyl  bromide  in 
methyl  alcohol  at  0°  yields  a  substance,  b.  p.  191 — 192°/ 19  mm.,  which 
is  converted  by  hydrolysis  into  diphenylmethoxyacetic  acid, 

OMe-CPh2-C02H, 
m.  p.  99—100°. 

Diphenylethoxyacetic  acid,  m.  p.  113 — 114°,  is  obtained  in  a 
similar  manner  from  diphenylbromoacetyl  bromide  and  ethyl  alcohol. 
Diphenylchloroacetyl  chloride  and  alcohol  yield  65%  of  ethyl  diphenyl- 
chloroacetate. 

C  H 

Methyl  diphenylenemethoxy acetate,   i  ^    *^C(0Me)*C02Me,  m.  p.  124°, 

and  the  ethyl  ester,  m.  p.  72°,  are  obtained  by  heating  the  correspond- 
ing esters  of  diphenylenechloroacetic  acid  with  methyl-alcoholic  silver 
nitrate.  By  hydrolysis  they  yield  diphewjlenemethoxy acetic  acid,  m.  p. 
181°  (decomp.).  Diphenylenebromoacetanilide  and  methyl-alcoholic 
silver  nitrate  yield  diphenyleiiemethoxyacetanilide, 

A'^'>C(OMe)-CO-NHPh, 

m.  p.  195—196°. 

Diphenylene-ethoxyacetic  acid,  m.  p.  169°,  is  obtained  by  the  hydrolysis 
of  its  methyl  ester,  m.  p.  77°.  Diphenylene-ethoxyacetanilide,  m.  p. 
129 — 130°,  is  prepared  from  alcoholic  silver  nitrate  and  diphenylene- 
-chloro-  or  -bromo-acetanilide.  .  C.  S. 

Behaviour  of  Acid  Dichlorides  towards  Ammonia.  Johannes 
ScHEiBER  and  Max  Knothe  {Ber.,  1912,  45,  2252— 2259).— The 
authors  have  examined  the  absorption  spectra  and  the  action  towards 
ammonia  of  a  number  of  acid  dichlorides,  and  draw  the  conclusion  that 
the  formation  of  a  nitrile  acid  by  the  interaction  of  an  acid  dichloride 
and  ammonia  cannot  be  regarded  as  evidence  of  the  unsymmetrical 
structure  of  the  former,  but  only  shows  a  spatial  proximity  of  the 
-COCl  groups,  or  of  the  -COCl  and  -SOgCl  groups. 

cis-  and  cis-i9-a7iS-Camphoryl  chlorides  in  ethereal  solution  have 
absorption  spectra  which  are  similar  and  appreciably  stronger  than 
that  of  cis -camphoric  acid  (measured  in  aqueous  solution  in  the  form  of 
its  sodium  salt). 

Quinolinyl  dichloride,  b.  p.  15 9°/ 19  mm.,  was  prepared  by  the  action 
of  phosphorus  pentachloride  on  quinolinic  acid.  Its  symmetrical  nature 
was  shown  by  the  formation  of  the  same  dimethyl  ester  from  quinolinyl 
dichloride  and  sodium  methoxide  as  from  silver  quinolinate  and  methyl 
iodide,  whilst,  also,  the  absorption  spectra  of  quinolinic  acid  (in 
alcohol),  methyl  quinolinate  (in  ether),  and  quinolinyl  dichloride  (in 
ether)  were  similar.  Aqueous  ammonia  transformed  quinolinyl  di- 
chloride into  'd-cyanopyridineA-carboxylic  acid,  m.  p.  175 — 176°,  the 
constitution  of  which  follows  from  its  hydrolysis  to  nicotinic  acid. 

woPhthalyi  and  terephthalyl  dichlorides  were  quantitatively  trans- 
^  formed  by  ammonia  into  the  corresponding  diamides. 
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Comparison  of  the  absorption  curves  of  o-toluenesulphonic  acid  and 
its  chloride  showed  that  the  transformation  of  the  group  -SOg'OH  into 
-SOgCl  did  not  alter  the  nature  of  the  absorption,  which  is  increased. 
o-Sulphobenzoyl  dichloride  (m.  p.  40°)  was  found  to  show  an  absorp- 
tion similar  to  that  of  o-sulphobenzoic  acid,  whilst  the  isomeric 
chloride  (m.  p.  79°)  showed  much  weaker  absorption.  Contrary  to  the 
usual  practice,  the  authors  consider  the  dichloride  (m.  p.  40°)  to 
be  symmetrical ;  that  of  m.  p.  79°  to  be  unsymmetrical.  H.  W. 

[Solutions  of  Hydrogen  Cyanide  and  Benzaldehyde.]  P. 
WiUTH  {Arch.  Pharm.y  1912,  250,  396— 397).— The  author  replies  to 
Kosenthaler's  criticisms  (Abstr.,  1911,  i,  987)  of  his  work  (Abstr.,  1911, 
i,  875).  C.  S. 

0-  and  jo-Mercaptobenzaldehyde.  Paul  Friedlander  and  Emil 
Lenk  {Ber.,  1912,  46,  2083— 2090).— Starting  from  o-  and  jo-amino- 
benzaldehydes,  o-  and  jt?-aldehydophenyl  mercaptans,  the  first  aldehydo- 
mercaptans  to  be  prepared,  have  been  obtained  as  volatile  oils  which 
easily  polymerise. 

o-Nitrobenzyl  chloride  when  warmed  with  a  solution  of  sulphanilic 
acid  and  excess  of  sodium  carbonate,  then  treated  with  a  solution 
of  common  salt  and  with  a  solution  of  sulphur  in  aqueous  sodium 
hydroxide,  and  finally  distilled  with  steam  gives  o-aminobenzaldehyde  ; 
this  can  be  diazotised  by  dissolving  in  alcohol  with  the  calculated 
quantity  of  nitrite  and  adding  gradually  to  cold  dilute  sulphuric  acid. 

[p-Diazobenzaldehyde  couples  with  )8-naphthol  giving  p-aldekydo- 
benzeneazo-P-naphthol,  needles,  m.  p.  183°,  which  reacts  easily  with 
hydrazine,  phenylhydrazine,  and  hydroxylamine.  m-Diazobenzalde- 
hyde  in  a  similar  manner  gives  va-aldehydohenzeneazo-P-naphthol, 
orange-red  needles,  m.  p.  156°.  o-Diazo benzaldehyde  likewise  couples 
with  )8-naphthol,  giving  a  red    dye,   but  this  rapidly   isomerises    to 

3-hydroxy-indazolyl-2-^-naphthol,      CgHX  i  ,  _  __.  >]Sr-CioHg-OH,      a 

C/(Oid) 

colourless  substance,  m.    p.    235°   (compare    Bamberger  and  Lublin, 

Abstr.,  1909,  i,  509) ;  the  coupling  product  with  a-naphthol  is  similarly 

rearranged    to    ^-hydroxyindazolyl-2-a-naphthol,     colourless     needles, 

m.  p.  238°.] 

If  a  diazotised  solution  of  o-aminobenzaldehyde  sulphate  is  run  into  a 

suspension  of   cuprous  thiocyanate  in    a  solution  of  potassium  thio- 

cyanate,  o-thiocyanobenzaldehyde,  CHO'CgH^'SCN,  colourless    needles, 

m.  p.  76°,  is  obtained  ;  on  mixing  this   ;vith  a  warm  aqueous  solution 

of   sodium    sulphide   and   cooling,  the  sodium  salt  of  o-rmrcaptohenz- 

aldehyde   separates    in    yellow  crystals ;     free    o-mercaptobenzaldehyde 

{o-aldehydophenyl   mercaptan),  SH'CgH^'CHO,    liberated    by    cautious 

treatment  with  acids,  is  a  yellow  oil  of  mercaptan-like  odour,  which  on 

keeping    quickly    changes    to    a    yellow   resin.       Oxidation    of    the 

mercaptan  compound  with  potassium  ferricyanide  gives  dibenzaldehyde 

o-disulphide,     S2(CfiH^'CHO)2,    yellow    needles,    m.    p.    145°.      Other 

derivatives  of  the  mercaptobenzaldehyde  are  o-rmthylthiolbenzaldehyde, 

SMe'CgH^'CHO   (obtained   by  the  action  of  methyl  sulphate),  which 

gives   an   azine,   SMe-CgH^-CHrN-NICH-CgH^-SMe,   yellow    leaflets, 
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m.    p.    119°,  phenylhydrazone,    m.  p.    127 — 129°,  and    thionaphthen-2- 

riTT 

carhoxylic  acid,    Q^<C^_^^Q'QO^     (obtained    by    the    action    of 

sodium  chloroacetate),  colourless  needles,  m.  p.  114°.     The  last-named 
derivative  on  heating  with  quicklime  gives  thionaphthen. 

jt?-Aminobenzaldehyde  can  be  obtained  by  the  action  on  ^-nitro- 
toluene  of  a  solution  of  sulphur  in  aqueous  sodium  hydroxide  ;  it 
is  then  diazotised  and  run  into  a  solution  of  cuprous  and  potassium 
thiocyanates,  when  p-thiocyanobenzaldehyde  is  obtained,  almost  colour- 
less needles,  m.  p.  78° ;  this  substance  reacts  with  an  aqueous  solution 
of  sodium  sulphide,  giving  the  sodium  salt  of  ip-mercaptobenzaldekyde. 
This  sodium  salt  can  also  be  obtained  by  running  the  diazotised 
solution  of  jo-aminobenzaldehyde  into  a  solution  of  excess  of  potass- 
ium xanthate  and  subsequently  hydrolysing  the  resultant  ethyl 
p-aldehydophenyl  xanthate,  CHO-CgH^-S-CS'OEt  (m.  p.  135°),  with 
sodium  hydroxide.  p-Mercaptobenzaldehyde  is  a  colourless  oil  (sodium 
salt,  yellow  leaflets),  which  quickly  polymerises  to  a  white  solid, 
m.  p.  about  130°;  this  on  treatment  with  sodium  hydroxide  solution 
gives  the  salt  of  the  simple  substance.  The  unimolecular  compound 
gives  a.  phenylhydrazone,  m.  p.  137°,  and  can  be  oxidised  by  potassium 
ferricyanide  to  the  disulphide,  yellow  needles,  m.  p.  108°;  the  last 
substance  gives  a  phenylhydrazone,  leaflets,  m.  p.  198°.  ^-Methyl- 
thiolhenzaldehyde,  a  colourless  oil,  b.  p.  273°  (obtained  by  the  action  of 
methyl  sulphate  on  the  mercaptan),  gives  an  oxime,  m.  p.  110°, 
a  phenylhydrazone,  leaflets,  m.  p.  138°,  and  an  azine,  yellow  needles, 
m.  p.  119°.  D.  F.  T. 

The  Partial  Catalytic  Hydrogenation  of  Substances  Con- 
taining more  than  One  Double  Bond.  Carl  Paal  (Ber.,  1912, 
45,  2221—2228.  Compare  Paal  and  Hartmann,  Abstr.,  1909, 
i,  926). — The  author  has  studied  the  partial  reduction  of  styryl 
methyl  ketone,  cinnamylidenemalonic  acid,  piperic  acid,  piperine, 
phorone,  and  distyryl  ketone,  and  draws  the  conclusion  that  only  those 
compounds  possessing  two  double  bonds  in  which  the  latter  are 
separated  by  at  least  one  carbon  atom  are  capable  of  partial  reduction. 
In  all  experiments,  colloidal  palladium  was  used  as  catalyst. 

An  alcoholic  solution  of  styryl  methyl  ketone,  when  treated  with  the 
amount  of  hydrogen  necessary  for  half-reduction,  yielded  unchanged 
styryl  methyl  ketone  and  8-phenylbutyl  methyl  ketone.  Similarly,  the 
half -reduction  of  an  aqueous  solution  of  sodium  cinnamylidenemalonate 
led  to  the  isolation  of  unchanged  cinnamylidenemalonic  acid  and 
w-phenyl-71-propylmalonic  acid.  Piperic  acid  yielded  tetrahydropiperic 
acid,  m.  p.  90 — 91°,  together  with  unchanged  piperic  acid,  whilst 
tetrahydropiperine  and  unchanged  piperine  were  obtained  when  the 
latter  was  reduced. 

Phorone,  on  the  other  hand,  absorbed  hydrogen  very  readily  with 
the  practically  quantitative  formation  of  dihydrophorone  (isobutyl 
isobutenyl  ketone),  b.  p.  176°.  Its  semicarbazone  had  m.  p.  133 — 134°. 
Similarly,  the  main  product  of  the  half-reduction  of  distyryl  ketone  was 
phenylethyl  styryl  ketone.  Dibenzylacetone  was  also  formed  in  small 
quantity,  together  with  substances  of  higher  and  less  constant  m.  p. 
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When  the  solutions  of  phenylethyl  styryl  ketone  were  exposed 
to  light,  two  substances,  m.  p.  125 — 126°  and  180 — 188°  respectively, 
were  formed.  H.  W. 

Anthraquinonylmonohydrazines.  Richard  Mohlau  [with 
Artur  Viertel  and  Fr.  Reiner]  (Ber.,  1912,  45,  2233—2244).— 
The  preparation  and  properties  of  anthraquinonyl-1-hydrazine  and 
anthraquinonyl-2-hydrazine  are  described. 

Anthraquinonyl-l'diazonium  hydrogen  sulphate  was  prepared  by  the 
addition  of  sodium  nitrite  to  a  suspension  of  1-aminoanthraquinone 
sulphate.  When  acted  on  by  potassium  hydroxide  and  potassium 
sulphite,  it  was  transformed  into  potassium  anthraquinonyl-\-diazo- 
sulphonate,  C14H7O5N2SK,  whilst,  under  the  action  of  potassium 
sulphite  and  a  little  potassium  hydroxide  followed  by  heating  the 
solution  to  90°,  potassium  anthraquinonyl  - 1  -  hydrazinedisulphonate, 
Ci4H702-N(S08K)-NH-S08K,2H20,  was  formed.  Anthraquinonyl-1- 
hydrazine^  ra.  p.  210°-  (corr.,  decomp.),  was  prepared  by  reduction  of 
the  diazosulphonate  by  stannous  chloride  and  hydrochloric  acid.  Its 
hydrochloride  was  analysed.  By  the  action  of  equimolecular  quanti- 
ties of  potassium  anthraquinonyl-1 -hydrazine  disulphonate  and  the 
corresponding  aldehyde  in  alcoholic  solution  in  the  presence  of  con- 
centrated hydrochloric  acid,  the  following  hydrazones  were  prepared, 
the  colours  of  which  are  appended  :  benzylideneanthraquinonyl-1- 
hydrazone  (dark  brownish-red),  m.  p.  214°,  and  its  acetyl  derivative 
(light  yellow),  m.  p.  234°;  o-nitrobenzylideneanthraquinonyl-l-hydrazone 
(reddish-brown),  m.  p.  268 — 270°  ;  m-nito'obenzylideneanthraquinonyl- 
\-hydrazone  (brownish-red),  m.  p.  285 — 287°;  p-nitrobe7izylidene- 
anthraquinonyl-l -hydrazone  (red),  m.  p.  above  300°;  dim^thyl-p- 
aminobenzylideneanthraquinonyl  - 1  -  hydrazone  (dark  blue),  m.  p. 
234 — 235°  ;  o-  hydroxybenzylideneanthraquinonyl  -  1  -  hydrazone  (dark 
violet),  m.  p.  258 — 260°  ;  p-hydroxybenzylideneanthraquinonyl  - 1  - 
hydrazone  (dark  violet),  m.  p.  275 — 276°;  p-methoxybenzylidene- 
anthraquinonyl-l- hydrazone  (deep  violet  with  bronze 
glance),  m.  p.  232°  ;  piperonylanthraquinonyl  - 1  - 
hydrazone  (deep  violet),  m.  p.  253° ;  cinnamylidene- 
anthraquinonyl  -  1  -  hydrazone  (brownish-red),  m.  p. 
201 — 202°  ;  ethyl  anthraquinonyl-1-hydrazoneaceto- 
acetate  (reddish-brown),  m.  p.  169 '5°.  The  latter 
substance,  when  treated  with  acetic  anhydride  and 
concentrated  sulphuric  acid,  was  transformed  into  acetylpyrazole- 
anthrone  (annexed  formula),  m.  p.  213°  (corr.),  which,  under  the  action 
of  alcoholic  potassium  hydroxide,  followed  by  acidification,  yielded 
pyrazoleanUirone,  m.  p.  277 — 278°.  This  substance  was  also  obtained 
by  heating  anthraquinonyl-1-hydrazine  with  aniline  and  aniline 
hydrochloride  at  150°. 

Anthraquinonyl-2-diazonium  hydrogen  sulphate  was  prepared  in  the 
same  manner  as  its  isomeride  (see  above).  It  united  with  phenyl- 
methylpyrazolone  in  aqueous  solution  in  the  presence  of  sodium 
acetate  with  the  formation  of  2-anthraqui7ionyl-4:-diazO'l-phenyl-3- 
methyl-b-pyrazolonej  which  was  obtained  in  yellow  needles  and  red 
leaflets.     Each  form  has  m.  p.  247°  and  shows  the  same  absorption 
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Spectruitli  At  temperatures  above  110°,  the  yellow  modification  is 
readily  transformed  into  the  red  variety.  Potassium  anthraquinonyl- 
2-hydrazinedisulphoncUe  was  obtained  by  the  same  method  as  the 
1-compound;  When  boiled  with  concentrated  hydrochloric  acid,  it 
yielded  the  hydrochloride  of  anthraquinonyl-2-hydrazine,  whilst,  when 
boiled  with  40%  alcohol,  it  formed  potassium  anthraquinonyl-2- 
hydrazinesutphonate. 

Anthraquinonyl-2-hydrazine,  m.  p.  229°,  was  prepared  by  boiling 
potassium  anthraquinonyl-2-hydrazinedisulphonate  with  hydrochloric 
acid  and  subsequent  treatment  with  sodium  acetate.  Its  hydrochloride 
has  m.  p.  238—239°  (decomp.),  The  following  hydrazones  were 
prepared  by  the  action  of  the  hydrazine  with  the  requisite  aldehyde  or 
ketone  in  alcoholic  or  pyridine  solution  :  henzylideneanthraquinonyl-% 
hydrazone  (dark  red),  m.  p.  286°;  p-nitrobenzylideneanthraquinonyl-2- 
hydrazone  {ye\lowis,h-red),m.ip.  above  330°;  dimethyl-^-aminohenzylidene- 
anthraquinonyl-2-hydrazone  (dark  violet),  m.  p.  about  280°  ;  o-hydroxy- 
benzylideneanthraquinonyl  -  2  -  hydrazone  (dark  red),  m.  p.  334°; 
T^-hydroxyhenzylideneanthraquiyionyl-2-hydrazone  (dark  violet),  m.  p. 
above  295°;  i^-m,ethoxyhenzylideneanthraquinonyl-2-hydrazone  (reddish- 
violet),  m.  p.  280 — 284° ;  piperonylanthraquinonyl-2-hydrazone  (brown- 
ish-red), m.  p.  about  290°;  2  :  3-dihydroxybenzylideneanthraquinonyl-2- 
hydrazone  (deep  blue),  m.  p.  about  310°;  ip-hydroxy-m.-methoxybenzyl- 
ideneanthraquinonyl-2- hydrazone  (yellowish-red),  m.  p.  307 — 308°  ; 
■cinnamylideneanth7'aquinonyl-2-hydrazone  (reddish-brown),  m.  p.  259°; 
<iGetoneanthraquinonyl-2-hydrazone  (red),  m.  p.  228°;  benzophenone- 
.anthraquinonyl-2-hydrazone  (brownish-red),  m.  p.  227°  ;  dibenzylidene- 
^anthraquinonyl-2-hydrazone  (reddish-orange),  m.p.  273°;  the  anthra- 
quinonyl-2-hydrazone  oi  ethyl  acetoacetate  (yellowish-orange),  m.  p.  178°. 
The  latter  compound,  unlike  the  corresponding  1-isomeride,  can  be  con- 
verted into  a  pyrazolone.  Under  the  action  of  boiling  acetic  anhydride, 
it  was  transformed  into  l-fi-anthraquinonyl-^-acetyl-^-methylpyrazoloney 
m.  p.  237°,  after  darkening  at  225°.  H.  W. 

A  New  Synthesis  of  Anthraquinonylhydrazines.  Richard 
MoHLAU  [with  Artur  Viertel  and  Alfred  E,edlich]  {Ber.,  1912, 
45,  2244 — 2248). — Anthraquinonylhydrazines  may  be  prepared  by  the 
interaction  of  hydrazine  and  a-chloroanthraquinones. 

Anthraquinonyl-1 -hydrazine  was  prepared  by  boiling  a  solution  of 
1-chloroanthraquinone  in  pyridine  with  hydrazine  hydrate  during 
thirty  minutes.  In  similar  circumstances,  2-chloroanthraquinone 
and  hydrazine  hydrate  do  not  react,  but,  when  heated  during  eight 
hours  at  170°,  anthraquinonyl-2-hydrazine  is  formed.  Similarly, 
b-chloroanthraquinon7jl-\-hydrazine^  m.  p.  227°,  was  formed  when 
1  : 5-dichloroanthraquinone  and  hydrazine  hydrate  were  boiled  in 
pyridine  solution.  When  the  above  substance,  or  more  simply 
1  :  5-dichloroanthraquinone  itself,  was  heated  with  hydrazine  hydrate 
and  pyridine  at  145°  during  eight  hours,  anthraquinonylene-l  :  5-di- 
hydrazine,  m.  p.  258°,  was  formed,  which  was  converted  by  acetic 
anhydride  into  an  acetyl  compound.  When  a  solution  of  the  dihydr- 
azine  in  concentrated  sulphuric  acid  was  warmed,  a  dipyrazoleanthrone 
was  formed.     1  :  8-Dichloroanthraquinone,  when  boiled  with  hydrazine 
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hydrate  in  pyridine  solution,  formed  transitorily  S-cIUoroanthraquinonyl- 
I'hf/draziiief  which  passed  into  Scliloropi/razoleanthrone,  m.  p.  above 
360°. 

2  : 6-Dichloroanthraquinone  was  converted  in  small  yield  into 
atU/iraquinonylene-2  :  G-di/ii/drazine,  in.  p.  above  360°  when  heated 
with  hydrazine  hydrate  and  pyridine  during  eight  hours  at  170° 

H.  W. 

Artificial  Caoutchouc.  Carl  D.  Harries  (Zeitsch.  angew.  Chem.^ 
1912,  25,  1457—1462).  Synthetic  Caoutchouc  Fritz  Hoffmann 
{ibid.f  1462 — 1467). — Lectures  delivered  before  the  Vereins  Deutscher 
Chemiker  at  Freiburg  in  Breisgau  dealing  with  the  subject  respectively 
from  the  scientific  and  the  technical  point  of  view. 

Chemistry  of  Caoutchouc.  V.  Theory  of  Vulcanisa- 
tion. III.  David  Spbnce  and  J.  Young  (Zeitsch.  Chem,  Ind. 
Kolloide,  1912,  11,  28—34.  Compare  Abstr.,  1911,  i,  657).— 
Further  experiments  relating  to  the  nature  of  the  vulcanisation 
process  have  been  made,  in  which  the  velocity  of  the  change  was 
determined.  Pure  white  Ceylon -Para  caoutchouc  was  intimately 
mixed  with  10%  of  precipitated  sulphur,  and  the  vulcanisation  carried 
out  at  a  constant  temperature  (135°  or  155°).  After  measured  time 
intervals,  the  *'  fixed "  sulphur  was  estimated,  and  the  data  thus 
obtained  show  that  the  reaction  takes  place  at  a  constant  speed. 
From  the  observed  velocities  at  the  two  temperatures,  the  temperature- 
coefiicient  of  the  reaction  is  found  to  be  2-65.  When  the  vulcani- 
sation was  carried  out  with  37%  of  sulphur,  a  similar  constant  velocity 
was  observed,  but  instead  of  the  whole  of  the  sulphur  being  fixed,  it 
was  found  that  the  process  is  completed  when  the  proportion  of  fixed 
sulphur  reaches  32%.  This  corresponds  very  closely  with  that 
required  by  the  formula  C^qEj^Sj*  ^^^  ^^i^  fact,  together  with  the 
velocity  observations,  are  considered  to  prove  the  untenability  of  the 
adsorption  theory.  The  vulcanisation  process,  according  to  the  authors, 
must  therefore  be  considered  essentially  as  a  chemical  process  in  which 
the  above  compound  is  formed. 

Experiments  on  the  vulcanisation  of  balata  under  the  same  con- 
ditions show  that  the  course  of  the  process  is  not  only  similar  to  that 
of  the  vulcanisation  of  caoutchouc,  but  that  the  velocity  is  very  nearly 
the  same  in  the  two  cases.  H.  M.  D. 

[Chemistry  of  Caoutchouc.  Theory  of  Vulcanisation.] 
Wolfgang  Ostwald  {Zeitsch.  Chem.  Ind.  Kolloide,  1912,  11,  34- -36). 
— ^Polemical  against  »Spence  (compare  previous   abstract). 

H.  M.  D. 

The  Desulphurisation  of  Vulcanised  Caoutchouc.  F.  Willy 
HiNRiCHSEN  and  Erich  Kindscher  (Zeitsch.  CJiem.  Ind.  Kolloide j 
1912,  11,  38 — 39). — The  values  obtained  for  the  combined  sulphur 
by  treatment  of  vulcanised  caoutchouc  with  metals  in  presence  of 
alcoholic  sodium  hydroxide  solution  (compare  ihid.^  1912,  10,  146) 
cannot  be  accepted  as  correct,  in  that  this  method  fails  to  take  into 
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account  the  sulphur  which  may  be  combiDed  with  inorganic  con- 
stituents. It  is  now  shown  that  a  correction  for  this  may  be  applied 
by  estimation  of  the  sulphur  in  the  ash.  When  this  correction  is 
applied  to  the  sulphur  content  of  the  extracted  material,  it  is  found 
that  the  observed  percentage  of  combined  sulphur  diminishes  con- 
siderably as  the  pressure  in  the  autoclave,  in  which  the  disulphurisa- 
tion  is  effected,  is  increased  from  four  to  ten  atmospheres.  The  acetone 
soluble  constituents  are  also  found  to  vary  to  a  very  large  extent 
according  to  the  pressure.  H.  M.  D. 

Methylation  of  Glucosides.  Josef  Herzig  and  R.  Schonbach 
{Monatsh.,  1912,  33,  673 — 681). — On  methylation  of  quercitrin  with 
diazomethane,  the  free  hydroxyl  groups  in  the  quercetin  residue  are 

readily  methylated,  whilst  one  methy 
group    is  slowly  introduced    into    the 
M  O/    \/     \       /         \OM       rhamnose     residue,     a     peutamebhyl- 

®    '        '         '       ^  ^  quercitrin  being  obtained. 

This  when  decomposed   with  dilute 
acids   yields  a  colourless  tetramethyl- 
quercetin,    which    probably    has    the 
annexed  constitution  (see  following  abstract). 

The  nature  of  the  attachment  of  quercetin  to  rhamnose  is  thus 
established. 

The  monomethyl  rhamnose  has  been  obtained  only  as  a  syrup,  yield- 
ing amorphous  derivatives.  Pentamethylquercitrin  could  not  bo 
hydrolysed  by  enzymes. 

On  methylation  of  sbrophantin  a  halt  is  reached  at  a  compound, 
C^gHij-g^igj  containing  four  methoxyl  groups.  On  acid  hydrolysis, 
strophantidin  and  a  tetramethoxystrophantobiose  are  obtained  j  the 
latter  has  not  been  purified. 

With  other  glucosides,  products  containing  numerous  methyl  groups 
have  been  obtained. 

Methylation  with  diazomethane  is  carried  out  in  ethereal  solution 
containing  enough  alcohol  to  dissolve  the  glucoside  and  at  the  ordinary 
temperature.  Amorphous  boron  accelerates  the  change,  but  a  much 
larger  proportion  of  diazomethane  is  then  required. 

Fentamethylquerciiri'ri  is  a  pale  yellow,  amorphous  powder. 

Tetramethylquercetin  crystallises  in  colourless  needles,  m.  p. 
195—198°. 

Tetramethylnoratrophantin  forms  a  hygroscopic  mass,  m.  p.  below 
100°.  E.  F.  A. 

Colourless  Tetramethylquercetin.  Josef  Hehzig  [and  Paula 
Bottcher]  {Monatsh.,  1912,  33,  683 — 699.  Compare  preceding 
abstract). — Colourless  tetramethylquercetin  is  converted  quantitatively 
by  means  of  methyl  iodide  and  potassium  hydroxide,  or  of  methyl 
sulphate,  or  of  diazomethane  into  pentamethylquercetin, 

By  the  action  of  diazomethane  on  quercetin  this  tetramethylquercetin 
is  obtained  in  addition  to  pentamethylquercetin.  It  is  accordingly  an 
intermediate  product  of  methylation,  whereas   previously  the  yellow 
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tetramethylquercetin  (anuexed  formula),  which  does  not  react  with  di- 

azomethane,had  been  suggested  as  the 
0  OMe  iritermediate  product  of  methylation. 

1^  Q^^\/^s /     NqtUq     The  hindrance  of  the  ortho-hydroxyl 

li       f        »J      I-  \ /  group    towards     methylation      with 

Xy'^s^^^"^®  diazomethane  is  only  u»ade  manifest 

HO    CO  when  the  other  hydroxy!  groups  are 

substituted. 
Although   resistant  towards  diazomethane,  the  yellow  tetramethyl- 
quercetin   can  be  methylated  either  with    potassium    hydroxide   and 
methyl  iodide  or  methyl  sulphate. 

On  methylation  of  quercitrin  with  diazomethane,  a  red  coloration  is 
obtained  in  the  early  stages,  giving  way  to  yellow.  This  is  attributed 
to  the  influence  of  th(3  hydroxyl  groups  in  positions  3  and  5. 

Colourless  tetramethylquercetin  is  shown  to  be  identical  with 
5  :  7  ;  3' :  4'-tetramethoxyflavonol  (Kostanecki,  Lampe,  and  Tambor, 
Abstr.,  1904,  i,  517). 

Pfeiffer  (Abstr.,   1911,  i,  595)  has  shown   that  hydroxyl  groups   in 

the  ortho-position  to  the  carbonyl  group  react  with  tin  tetrachloride 

in   benzene  solution  at    the  temperature  of  the    water-bath,  forming 

substitution    compounds    of    the   annexed    type,   whereas 

C  hydroxy-ketones     with    the     hydroxyl    groups     in    other 

\/\/     positions  only  form  additive  compounds.     It  is  now  shown 

C      CO     that  such  substitution  compounds  are  given  by  7-methyl- 

OSnCl        euxanthone  and  by  yellow  tetramethylquercetin,  whereas 

^      colourless  tetramethylquercetin  forms  an  additive  product. 

Quercetin  crystallises  with   ^HgO,   and    is  then  soluble    in    ester; 

anhydrous  quercetin  is  insoluble. 

Monoaceiyltetramelhylquercetin,  from  the  colourless  tetramethyl- 
quercetin, crystallises  in  colourless  needles,  m.  p.  160 — 163°. 

The  colourless  tetramethylquercetin  has  a  great  tendency  to  become 
coloured,  particularly  on  crystallisation  ;  from  acetic  acid  it  crystallises 
in  pale  yellow  needles.  E.  F.  A. 

Constitution  of  the  Alolns  of  the  Natal  Aloes.  Eugene 
Leger  {Compt.  rend.,  11)12,  155,  172—175.  Compare  Abstr.,  1898,  i, 
445;  1899,  i,  157,  i,  820;  1902,  i,  549,  685).— A  further  proof  of  the 
presence  of  nataloin  and  homonataloin  in  Natal  aloes,  the  latter  of 
which  Tschirch  and  Klaveness  were  unable  to  find  (compare  Abstr., 
1901,  i,  399).  Homonataloin  on  suitable  hydrolysis  yields  a  sugar, 
which  can  be  isolated  through  its  phenylbenzylhydrazone,  and  by  its 
properties  shown  to  be  </-arabinose.  Nataloin  has  not  as  yet  been 
hydiolysed  for  its  sugar,  but  as  it,  like  homonataloin,  yields  furfur- 
aldehyde  on  distillation  with  dilute  sulphuric  acid,  it  is  probable  that 
the  two  aloins  have  similar  constitutions,  and  contain  the  same  sugar. 

W.  G. 

Laserpitin.  Otto  Morgenstern  {Monatsh.,  1912,  33,  709 — 749). 
— Laserpitin,  C^qH.^qO';,  obtained  by  extraction  of  colourless  gentian 
root     with     light    petroleum,     forms     rhombic     crystals     [a  :b  :c  =»= 
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0-47644:1  :  1-32865],  m.  p.  117—117-5°  to  a  clear,  colourless  liquid, 
[a]D^+ 118-7°.  The  hydrochloride  crystallises  in  octahedra,  m.  p. 
135 — 136°.  With  bromine  a  crystalline  bromide,  Cg^jH^QO^Br^,  is 
obtained,  m.  p.  163 — 165°.  Laserpitin  could  not  be  acetylated,  but  it 
forms  a  crystalline  acetate,  CggH^^O^jCgH^Og,  which  loses  the  acetic 
acid  on  drying  in  a  vacuum  at  80°.  Laserpitin  does  not  react  with 
phenylhydrazine. 

On  reduction  in  acetic  anhydride  solution  with  zinc  dust,  the  acetate 
of  the  corresponding  alcohol  is  produced  as  an  amorphous,  reddish- 
yellow  compound.  In  presence  of  colloidal  palladium  and  hydrogen  it 
is  reduced  to  tetrahydrolaserpitin,  CggH^^O^,  which  forms  crystals, 
m.  p.  92—96°. 

Quantitative  hydrolysis  proves  that  laserpitin  contains  two  angelic 
acid  residues,  and  by  the  action  of  alkali  hydroxide,  laserol  is  con- 
verted by  the  opening  of  the  lactone  ring  into  an  acid.  The  acid 
character  of  laserol  was  further  established  by  the  quantitative 
elimination  of  carbon  dioxide.  The  readiness  with  which  the  lactone 
ring  closes  again  is  in  favour  of  its  being  a  y-lactone.  The  hydroxyl 
groups  in  laserol  were  identified  by  the  preparation  of  diacetyl-laserol^ 
an  amorphous,  reddish-yellow  substance. 

By  the  action  of  phenylhydrazine,  a  phenylhydrazone  of  laserol  is 
formed,  m,  p.  about  92°  j  this  is  a  reddish-brown,  amorphous  powder. 
The  keto-group  was  also  identified  by  reduction  and  determination  of 
the  active  hydrogen  in  dihydrolaserol  by  the  method  of  ZerewitinofP. 

The  parent  hydrocarbon  could  not  be  obtained  by  the  action  of 
hydrogen  iodide  and  phosphorus. 

On  oxidation  of  laserol,  formic  acid  and  y-hydroxy-^niethylheptanoic 
acid  were  obtained,  the  latter  acid  yielding  a-rhethylbutyric,  succinic, 
and  malonic  acids  on  oxidation.  y-Hydroxy-8-methylheptanoic  acid  is 
an  amorphous,  yellow  powder,  m.  p.  95 — 100°,  decomp.  142 — 145°. 

To  sum  up,  laserpitin  contains  two  hydroxyl  groups  esterified  with 
angelic  acid,  a  lactone  ring,  a  keto-group,  and  the  carbon  atoms  are 
present  in  open  chains.  The  position  of  the  keto-group  and  one 
hydroxyl  is  fixed  by  the  discovery  of  the  hydroxymethylheptanoic 
acid.  E.  F.  A. 

The  Composition  of  Picrotoxinin.  Paul  Horrmann  {Ber.^  1912, 
45,  2090 — 2095). — The  author  finds  that  picrotoxinin  has  the 
composition  Cj^H^gOg,  instead  of  Cjf^Hj^Og,  as  previously  stated 
(E.  A.  Schmidt,  Abstr.,  1884,  845  ;  Barth  and  Kretschy,  Abstr., 
1884,  846). 

Bromopicrotoxinin  (Meyer  and  Bruger,  Abstr.,  1899,  i,  226), 
obtained  by  the  action  of  bromine  water  on  picrotoxinin,  is  a  mixture 
of  two  isomerides,  a-bromopicrotoxinin,  prisms,  decomposing  at  290°, 
[a]}J  -  69°9'  (in  chloroform),  and  /8-picrotoxinin,  needles,  decomposing 
at  280°,  [tt]U  -129°14'  (in  chloroform);  the  two  constituents  of  the 
mixture  in  which  the  /8-isomeride  preponderates  can  be  separated  by 
fractional  crystallisation  from  acetic  acid,  and  subsequently  from 
alcohol.  Both  isomerides  are  reduced  in  alcoholic  solution  by  zinc 
dust  and  ammonium  chloride  to  pure  picrotoxinin,  Cj4Hj(jOg  (not 
previously  obtained  pure),  anhydrous  needles,  m.  p.  20  -5°,  or  some- 
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timefl  prisms  with  water  of  crystallisation  (iHgO),  [a]]?  +4°40'  (in 
alcohol),  +4"5'  (in  acetone)  (compare  Meyer  and  Brnger,  loc.  cit.). 
Krominntion  of  pure  picrotoxinin  gives  the  same  mono-substitution 
product  as  does  the  ordinary  substance  obtained  directly  from 
picrotoxin.  D.  F.  T. 

Chlorophyll.  XX.  The  Two  Components  of  Chlorophyll. 
Richard  Willstattkr  and  Max  Isler  (Anruden,  1912,  390, 
269 — 339). — Previous  investigations  have  shown  that  two,  and  only 
two,  fission  products,  namely,  phytochlorin-e  and  phytorhodin-^,  are 
obtained  by  the  successive  action  of  acids  and  alkalis  on  the 
chlorophyll  of  all  plants  examined,  whether  marine  or  land  plants. 
These  two  products  are  obtained  in  approximately  constant  proportions, 
namely,  1  mol.  of  the  phytorhodin  to,  at  most,  about  2*5  mols.  of  the 
phytochlorin.  By  the  partition  method  with  petroleum  and  aqueous 
methyl  alcohol,  the  authors  have  separated  chlorophyll  into  a  bluish- 
green  or  greenish-blue  chlorophyll-a  and  a  yellowish-green  chloro- 
phyll-6  ;  the  former  yields  only  phytochlorin -e,  and  the  latter  only 
phytorhodin-^,  by  fissive  decomposition.  These  two  components 
of  chlorophyll  are  shown  to  be  free  from  colourless  or  coloured 
concomitants  and  also  from  transformation  products  resulting  by 
allomerisation. 

Phseophytin  is  also  shown  to  be  a  mixture  of  the  two  corresponding 
magnesium-free  components.  Usually,  the  proportion  of  these  two 
components  in  phaeophytin  is  the  same  as  that  in  chlorophyll,  namely, 
1  mol.  of  component  b  to  2*5  mols.  of  component  a.  Some  exceptions 
have  been  observed  ;  phseophytin  preparations  from  Pinus  and  from 
page  are  richer  in  component  b. 

The  proportion  of  the  two  components  in  chlorophyll,  therefore, 
has  been  carefully  examined,  with  results  which  show  that  the 
following  precautions  must  be  taken  in  order  to  obtain  an  accurate 
estimation.  (1)  During  the  extraction  of  the  chlorophyll  from  the 
leaves,  a  fi  actional  separation  of  the  two  components  may  occur.  It 
is  necessary,  therefore,  quantitatively  to  extract  the  colouring  matter 
from  the  leaves.  (2)  According  to  the  dilution  of  the  extract  and  its 
content  of  water  and  of  impurities,  the  phseophytin  separates  more  or 
less  incompletely  ;  the  portion  remaining  in  the  solution  is  richer  in 
component  a.  It  is  necessary,  therefore,  that  the  chlorophyll  in  the 
extract  shall  be  converted  quantitatively  into  phaeophytin  before 
hydrolysis. 

In  estimating  the  proportion  of  the  components  a  and  b  of  the 
chlorophyll  of  any  plant,  therefore,  the  successive  processes  are 
complete  extraction  of  the  colouring  matter,  conversion  without  loss 
into  crude  phseophytin,  isolation  of  the  latter  and  its  hydrolysis, 
as  smoothly  as  possible,  and  finally  the  quantitative  separation  of  the 
mixture  of  phytochlorin-e  and  phytorhodin-^.  Since  the  chlorophyll 
of  suitable  plants  can  be  converted  into  phytochlorin-e  and  phyto- 
rhodin-^r  without  the  formation  of  by-products,  the  amounts  of  the 
components,  a  and  6,  of  chlorophyll  can  be  estimated  by  determining 
colorimetrically  the  amounts  of  phytochlorin-e  and  phytorhodin-^ 
produced  therefrom,   by  comparison  with   standard  solutions  of   the 
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pure  substances.  By  the  process  indicated  abova,  the  authors  have 
commenced  an  investigation  of  the  proportions  of  the  components  a, 
and  b  in  the  chlorophyll  of  many  plants  ;  the  proportion  is  generally 
nearly  constant,  the  mean  of  twenty- four  experiments  being  2-5:1 
with  an  average  variation  from  the  mean  of  10%.  (Incidentally 
it  has  been  shown  that  chlorophyll  constitutes  0*7 — 1%  of  the 
dried  leaves.) 

It  is  necessary  that  the  total  chlorophyll  extracted  from  the  leaf, 
not  just  the  portion  which  separates  in  the  form  of  phseophytin,  shall 
be  converted  into  phytochlorin-e  and  phytorhodin-^  by  successive 
treatment  with  acid  and  alkali.  The  omission  to  fulfil  this  condition 
explains  why  other  investigators  have  recorded  such  varying  values  of 
the  proportions  of  the  constituents  of  chlorophyll. 

The  necessity  of  quantitatively  converting  the  chlorophyll  in  an 
extract  into  phseophytin  and  subsequently  treating  with  concentrated 
alkali  introduces  disadvantages.  In  order  to  isolate  the  whole  of 
the  phs3ophytin,  it  is  necessary  to  isolate  as  well  a  large  amount  of 
the  accompanying  substances.  These  substances,  some  of  which  are 
themselves  hydrolysable,  hinder  the  complete  hydrolysis  of  the 
phseophytin,  even  under  energetic  treatment.  The  formation  of 
phytochlorin-e  and  phytorhodin-^  is  not  a  simple  process.  After 
passing  through  the  brown  phase,  the  substance  suffers  hydrolysis, 
easily  at  the  phytyl  group,  with  difficulty  at  the  /S-COgMe  group.  If 
the  last  hydrolysis  is  incomplete,  the  normal  products  of  fission, 
phytochlorin-e  and  phytorhodin-^,  are  accompanied  by  more  feebly 
basic  derivatives.  In  addition  to  this,  abnormal  phytochlorins  and 
phytorhodins  may  be  produced  through  allomerism  of  the  chlorophyll. 
Starting  with  pure  phseophytin,  the  smooth  course  of  the  fission  is 
easily  controlled,  because  in  a  properly  conducted  experiment  the  sum 
of  the  phytochlorin-e  and  phytorhodin-^  represents  approximately 
two-thirds  of  the  phseophytin.  This  control  is  impossible  when  an 
unknown  amount  of  phseophytin  is  hydrolysed  by  alkali ;  in  such 
circumstances,  the  only  clue  to  a  properly  conducted  hydrolysis  is 
the  production  of  the  more  feebly  basic  derivatives  only  in  slight 
amount. 

The  complete  extraction  of  the  chlorophyll  from  the  leaf  is  effected 
by  alcohol,  by  percolation  in  the  case  of  the  powdered  dry  leaf,  by 
digestion  and  decantation  in  the  case  of  the  fresh  leaf.  In  order  to 
prevent  aliomerisation  of  the  chlorophyll,  the  alcoholic  extract  is 
added  at  once  to  aqueous-alcoholic  oxalic  acid.  Water  is  added,  and 
the  phseophytin  is  extracted  completely  by  ether.  After  the  evapora- 
tion of  the  ether  in  a  vacuum,  the  residual  crude  phseophytin,  in 
quantities  of  about  0*3 — 0'6  gram,  is  dissolved  in  1  c.c.  of  pyridine, 
heated  on  the  water-bath,  treated  with  5 — 10  c.c.  of  boiling  methyl- 
alcoholic  potassium  hydroxide,  and  then  boiled  for  one  minute  over  a 
naked  flame.  This  treatment  is  necessary  to  hydrolyse  completely  the 
phseophytin,  and  at  the  same  time  to  reduce  to  a  minimum  the 
decomposition  of  the  phytorhodin-^  by  the  alcoholic  alkali.  The 
solution  is  acidified  and  extracted  with  ether.  The  ethereal  solution 
is  extracted  with  12%  hydrochloric  acid  to  separate  the  chlorins  and 
rhodins   from   accompanying  colourless   or   yellow   impurities.      The 
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12%  hydrochloric  acid  extract  is  neutralised  and  shaken  with  ether. 
The  ethereal  solution  is  treated  with  3%  hydrochloric  acid  to  remove 
the  bulk  of  the  phytochlorin,  then  with  6%  hydrochloric  acid,  and 
finally  with  9%  hydrochloric  acid  to  extract  the  phytorhodin.  For 
details  the  paper  must  be  consulted,  but  the  final  result  is  that  the 
phytochlorin*  is  obtained  in  3%  hydrochloric  acid  and  the  phyto- 
rhodin-^ in  9%  hydrochloric  acid.  These  solutions  are  made  up  to 
volume  with  hydrochloric  acid  of  the  same  strength  (saturated  with 
ether),  and  are  compared  in  a  Duboscq  colorimeter  with  standard 
solutions  of  phytochlorin-«  (Cg^Hg^p^N^)  and  of  phytorhodin-^ 

containing  1/20,000  mol.  per  litre.  The  results  of  numerous  experi- 
ments show  that,  whether  the  fresh  or  the  dried  leaf  is  examined, 
the  proportion  of  phytochlorin-e  to  phytorhodin-^,  obtained  from  the 
chlorophyll  of  different  plants,  or  from  the  chlorophyll  of  one  and  the 
same  plant  under  different  conditions  of  growth,  is  approximately 
constant,  averaging  25  to  1. 

The  method  whereby  the  components  a  and  h  of  chlorophyll  (from 
the  leaf  of  the  stinging-nettle)  have  been  separated  depends  on  the 
systematic  fractional  partition  of  the  chlorophyll  between  aqueous 
methyl  alcohol  and  petroleum ;  chlorophyll-6  is  obtained  in  the 
alcoholic  layer,  chlorophyll-a  in  the  petroleum.  The  original  paper 
must  be  consulted  for  details  of  the  separation  and  purification. 

Chlorophyll'dt,  (^Phytylchlorophyllide-^), 

[C,,H3„ON,Mg](C02Me)(C02-C2oH3,)4H,0, 
is  a  bluish-black,  microcrystalline  powder,  which  sinters  and  forms 
a  viscous  mass  at  117 — 121°.  It  dissolves  very  easily  in  most  solvents, 
but  is  very  sparingly  soluble  in  petroleum  of  b.  p.  30 — 50°.  The 
purity  of  the  substance  is  guaranteed  by  the  pure  yellow  colour 
obtained  in  the  "phase"  test,  and  by  the  fact  that  its  fissive  decom- 
position yields  phytochlorin  e,  but  no  other  phytochlorins  or  phyto- 
rhodins.  An  ethereal  solution  of  the  substance  is  decomposed,  gradually 
by  6%,  instantly  by  20%,  hydrochloric  acid.  An  excess  of  ethereal 
hydrogen  chloride  produces  at  once  the  blue  colour  of  a  phaeophytin 
hydrochloride. 

ChlorophyU-h  (Phytylchlorophyllide-h), 

is  a  dark  green  or  greenish-black,  glistening,  microcrystalline  powder, 
which  sinters  at  86 — 92°,  and  becomes  viscous  at  120 — 130°.  It  is,  as 
a  rule,  somewhat  less  soluble  than  chlorophyll-a,  but  is  quite  insoluble 
in  cold  petroleum.  It  develops  a  transient,  brilliant  red  coloration  in 
the  "phase"  test,  and  yields  by  treatment  with  boiling  alcoholic 
potassium  hydroxide  phytorhodin-^  accompanied  by  a  trace  of  phyto- 
chlorin-c.  In  ethereal  solution  it  is  converted  into  the  phaeophytin, 
slowly  by  15^^  rapidly  by  20%,  hydrochloric  acid;  ethereal  hydrogen 
chloride  produces  instantly  a  green  solution  of  the  phaeophytin 
hydrochloride. 

Phseophytins  a  and  b  can  be  obtained  by  the  addition  of  alcoholic 
oxalic  acid  to  suitable  solutions  obtained  during  the  separation  of 
chlorophylls  a  and  h  as  above. 

A  separation  can  also  be  effected  by  Willstatter  and  StoU's  method 
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of  fractional  extraction  with  hydrochloric  acid.  The  chlorophyll  is 
extracted  from  the  leaf  and  converted  into  phseophytin.  A  0*25% 
ethereal  solution  of  the  latter  is  shaken  with  27%  hydrochloric  acid, 
and  finally  with  29%  hydrochloric  acid,  to  remove  the  last  trace  of 
phseophytin-a.  The  ethereal  solution  is  concentrated  until  phseophytin- 
h  begins  to  separate.  The  hydrochloric  acid  extracts  contain  phseophytin- 
«,  but  since  a  partial  hydrolysis  of  the  phytyl  group  occurs,  it  is  best 
to  keep  the  extracts  until  the  hydrolysis  is  complete  and  to  isolate  the 
a-component  in  the  form  of  phseophorbide-a. 

The  separation  of  phseophytin-a  and  -h  by  Marchlewski's  process  with 
zinc  hydroxide  is  incomplete,  and  yields  products  which  are  not  free 
from  ash. 

Phaeophyiin-a.  {Phytylphaeophorhide-2i), 

[03,H320NJ(C02M:e)(C02-C2„H3g),JH20, 
forms  bluish-black,  waxy  lumps,  which  sinter  at  110 — 114°  and 
become  viscous  at  120°.  It  is  deposited  from  hot  alcoholic  solution  in 
microcrystalline  aggregates.  Concentrated  solutions  are  olive-brown  ; 
dilute  solutions  are  olive-green,  similar  to  those  of  phytochlorin-e,  but 
differing  in  exhibiting  a  faint  red  fluorescence.  In  glacial  acetic  acid, 
phseophytin-a  (and,  so  also,  the  6-component)  forms  intensely  blue  or 
green  complex  metallic  compounds  with  the  acetates  of  copper,  zinc, 
and  other  metals.  Phseophytin-a  gives  a  yellow  phase  with  con- 
centrated methyl-alcoholic  potassium  hydroxide,  changing  to  green 
owing  to  the  formation  of  a  complex  in  which  potassium  exercises  the 
function  of  the  magnesium  in  chlorophyll.  Phseophytin-a  resembles 
methylphseophorbide^in  most  respects,  but  has  weaker  basic  properties; 
it  is  extracted  from  ethereal  solution  partly  by  29%,  almost  completely 
by  32%,  hydrochloric  acid. 

Phaeophyiin-h  {Phytylphaeophorhide-h), 

[C3,H3„0,NJ(C02Me)(CO,;C,„H3,), 
is  obtained  as  a  greenish-black  mass,  more  brittle  than  the  a  component. 
It  sinters  at  148 — 152°,  becomes  viscous,  and  decomposes  at  160 — 170°. 
It  gives  a  fine  red,  transient  phase  with  concentrated  alcoholic  potassium 
hydroxide,  and  yields  only  phytorhodin-^  by  fissive  hydrolysis.  The 
basic  properties  of  phseophytin-6  are  much  weaker  than  those  of 
component  a  ;  it  is  extracted  only  incompletely  from  ethereal  solution 
by  35%  hydrochloric  acid. 

[With  E.  Hug.] — Chlorophyllan  haa  been  prepared  from  grass 
according  to  the  instructions  of  Hoppe-Seyler.  By  partial  solution  in 
petroleum  it  is  shown  to  be  a  mixture  containing  fats,  lecithin,  and 
other  substances.  According  to  the  authors,  chlorophyllan  is  simply 
chlorophyll  which  has  been  decomposed  by  plant  acid,  and  more  or 
less  extensively  allomerised  by  the  action  of  solvents.  C.  S. 

Tannic  Acid,  Ethyl  Gallate,  and  the  Supposed  Ester  of 
Tannic  Acid.  Henry  C.  Biddle  and  W.  P.  Kelley  {J.  Amer.  Chem. 
Soc,  1912,  34,  918— 923).— It  is  considered  that  the  optical  activity 
of  tannic  acid  may  be  due  to  the  presence  of  dextrose,  either  as  an 
impurity  or  as  an  essential  part  of  the  substance  in  some  combination 
of  the  nature  of  a  glucoside.  It  has  been  found  that  on  decomposing 
the  dextrose  by  fermentation  with  yeast,  the  optical  activity  is  com- 
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pletely  destroyed  without  the  whole  of  the  tannic  acid  being  hydrolyeed 
to  gallic  acid. 

The  8iippo8ed  ethyl  tannate  (m.  p.  157°)  described  by  Manning 
(Abstr.,  1910,  i.  851)  has  been  prepared  in  accordance  with  his 
directions,  and  has  proved  to  be  identical  with  ethyl  gallate. 

Ethyl  gallate  begins  to  sinter  at  about  145°,  and  melts  to  a  turbid 
liquid  at  149—150",  which  becomes  clear  at  157 — 158°.  A  study  of 
this  ester  has  shown  that  it  probably  exists  in  two  crystalline  forms, 
one  consisting  of  hair-like  needles,  stable  at  the  ordinary  temperature, 
and  the  other,  flat  plates,  stable  at  higher  temperatures,  and  that  the 
turbid  condition  of  the  fused  ester  is  due  to  the  presence  of  some  of 
the  needles.  E.  G. 


Spirans.  II.  Detection  of  the  Special  Asymmetry  Caused 
by  the  Spiran  Carbon  Atom.  Hermann  Leuchs  and  Erich 
GiESELER  (Ber.,  1912,  45,  2114—2129.  Compare  this  vol.,  i,  179).— 
It  has  been  shown  that  bicyclic  spirans  can  be  regarded  as  derived 
from  disubstituted  malonic  acids  by  double  ring  closure  between 
the  carboxyl  groups  and  the  two  substituents.  Such  spirans  are 
molecular  asymmetric  in  consequence  of  the  perpendicularity  of  the 
two  planes  in  which  lie  the  two  rings  which  have  the  spiran  carbon 
atom  in  common. 

If  one  or  both  of  the  CIC  groups  in  an  allene  of  the  type 
Qahzz:Q.:.Qcd  be  replaced  by  a  cyclic  group,  the  conBgurations  of  the 
resulting  substances  are  represented,  for  example,  by 

">c<[cHi>"=^<^  ^-^^  ">c<[cH:l:>*^<[cH:l:><r 

(Dotted  lines  represent  bonds  in  a  plane  perpendicular  to  the  plane  of 
the  paper.) 

The  molecular  asymmetry  of  the  former  type  of  substance  has  been 
proved  by  the  resolution  of  l-methylc2/c^hexylidene-4-acetic  acid  by 
Perkin,  Pope,  and  Wallach.  Substances  of  the  second  type  are  bicyclic 
spirans,  such  as  those  mentioned  above.  Experiments  on  the  resolu- 
tion of  such  substances  (or,  rather,  on  substances  in  which  c  and  d 
are  the  same  as  a  and  6,  in  order  that  there  may  be  no  question  as  to 
the  true  molecular  asymmetry  of  the  substances)  are  in  progress. 

The  present  communication,  however,  deals  with  another  method 
whereby  the  asymmetry  conditioned  by  the  spiran  carbon  atom  may 
be  at  least  indicated,  if  not  proved.  If  a  substance  contains  n 
"  asymmetric  "  atoms,  the  number  of  stereoisomerides,  x,  is  in  general 
given  by  the  equation  cc  =  2";  therefore,  if  x  is  known,  n  can  be 
calculated.  The  authors'  experiments  deal  with  the  bis-y-lactoue- 
aa-spirans.  The  simplest  member  of  this  class  is  his-y-hutyrolactone- 
*  * 

CH  'CH  OH"  •CTT 

aa-spiran,  X_J__r,^^^<Cnr\^  A    ^  ^'  P-  ^^^ — 110°,  hexagonal  plates, 

which  is  obtained  in  11%  yield  by  the  interaction  of  sodium  ethoxide, 
ethyl  malonate,  and  ^-bromoethyl  acetate.  This  compound  is 
unsuited  for  the  purpose  in  question,  since  it  does  not  contain 
"  asymmetric  "  carbon  atoms.     (It  is  obtained  in  too  small  quantity 
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for  its  resolution  [or  that  of  an  acid  derived  therefrom]  to  be 
effected  by  the  usual  methods).  If,  however,  two  similarly  situated 
carbon  atoms  (those  marked  by  an  asterisk)  are  made  equally 
asymmetric,  and  if  these  two  atoms  are  the  only  sources  of  asymmetry 
in  the  molecule,  the  substance  should  exist  in  two  inactive  modifica- 
tions, internally  and  externally  compensated  respectively.  If,  in 
addition,  asymmetry  is  conditioned  by  the  spiran  carbon  atom,  then  the 
substance  should  exist  in  three  racemic  forms.  (Only  three  racemic 
modifications  are  possible  in  consequence  of  the  symmetrical  constitu- 
tion of  the  substance.  Diagrams  are  given  of  models  whereby  this 
point  is  made  clear.)     Substances  of  the  required  type  are  bis-y-valero- 

.    ^  .  CHMe-CH,.    ^    .CH^-CHMe         ,    ,.    .i. 

lactone  -  aa  -  spiran,     '  ^^>^<.^^    A  >  and    bis-o-bromo- 

O CO         ^CO — O 

y-valerolactone-aa-spiran,  CH2Br'CH<^^,p2^^C<CpQ.Q!^CH*  CHgBr, 

obtained  by  Fittig  and  Hjelt  (Abstr.,  1883,  456)  by  the  action  of 
hydrogen  bromide  or  of  bromine  on  diallylmalonic  acid  or  its  ester. 
Fittig  and  Hjelt  describe  only  one  product,  m.  p.  130°,  in  the  case  of 
the  brominated  spiran.  The  authors  show  that  this  is  a  mixture;  by 
working  under  somewhat  different  conditions,  they  have  isolated  the 
three  isomerides  required  to  substantiate  their  theory.  The  action  of 
bromine  on  ethyl  diallylmalonate  in  chloroform,  at  0 — 15°  yields,  in 
addition  to  a  considerable  quantity  of  an  oil,  61  "5%  of  crystalline 
product,  which  is  separated,  by  fractional  solution  in  and  crystallisation 
from  various  solvents,  into  three  isomeric  bis-S-bromo-y-valerolaetone- 
aa-spirans,  having  m.  p.  156—158°,  108—110°,  and  153—154-5° 
respectively.     The  oil  is  shown  to  consist  of  the  lactone, 

CH2Br-CH<Q^^>C(C02Et)-CH2-CHBr-CH2Br, 

by  analysis  and  by  the  fact  that  at  160 — 170°  it  decomposes  into  ethyl 
bromide  and  a  mixture  of  the  preceding  lactonespirans.  These 
lactonespirans  are  also  produced  by  the  bromination  of  diallylmalonic 
acid  in  ether  or  glacial  acetic  acid. 

The  preceding  three  lactonespirans  are  represented  as  y-lactones, 
because  by  prolonged  treatment  with  concentrated  aqueous  ammonia 
they  are  converted  into  piperidine  derivatives,  not  into  pyrrolidine 
derivatives  as  would  be  the  case  if  the  substances  were  S-lactones. 
Thus,  bis-8-bromo-y-valerolactone-aa-spiran,  m.  p.  158°,  is  converted 
into  two  isomeric  bis-5-hydroxy-2-piperidone-3  :  Z-spirans, 

one  of  which  has  m.  p.  260°  (decomp.),  and  is  sparingly  soluble 
in  water,  whilst  the  other  is  easily  soluble  and  has  m.  p.  245° 
(decomp.).  Tiie  lactonspiran,  m.  p.  153 — 154-5°,  yields  the  former  of 
these  piperidine  derivatives  by  ;  treatment  with  ammonia  ;  probably 
also  the  latter  is  produced,  but  the  amount  of  material  available  is  too 
small  for  its  isolation.  The  lactonespiran,  m.  p.  108 — 110°,  yields  only 
one  bi8-5-hydroxi/-2-piperidone-3  :  S-spiran,  m.  p.  235°  (decomp.). 

The  behaviour  of  the  three  racemic  lactonespirans  with  ammonia 
can    be   utilised  to  throw  some  light   on   their   configurations.     The 
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(dd  ll\     (dd  II 
configurations   may    be    represented    thus:    (  \/   \/ )'  (  \/  \/ 

fid   dl\ 

I  \/  \/  j.     During  the  conversion  of  the  lactonespirans  into  hydroxy- 

piperidonespirans,  the  lactone  rings  are  ruptured,  and  consequently  the 
asymmetry  conditioned  by  the  spiran  carbon  atom  disappears.  The 
lactonespirans  having  the  first  two  configurations,  therefore,  yield  the 
same  intermediate  product,  (C02H)2C[CH2-CH(OH)-CH2Br]2,  from 
which,  by  replacement  of  the  bromine  atoms  by  NH2-groups  and 
subsequent  elimination  of  water,  two  isomeric  bishydroxypiperidone- 
spirans  are  produced,  the  configurations  of  which  are  represented  by 

dd  ll\  [dd  ll\ 

\y   \/  I  and   I  \/  \/  ).      The   laclonespiran    having    the   third    con- 

d     I  J  \l      d I 

figuration  given  above  can  form  only  one  bishydroxypiperidonespiran, 

[Id  dl\ 
the  configuration  of   which  is  represented  by  (  Y'    "^^  )•     This  lactone- 

spiran,  therefore,  is  the  one  which  has  m.  p.  108 — 110°.  The  other 
two  lactonespirans  have,  each,  one  or  other  of  the  two  remaining 
configurations.  C.  S. 

Anthraquinonexanthones.  Fritz  Ullmann  and  Dezso  Urmenyi 
(5er.,  1912,  45,  2259— 2272).— The  authors  have  prepared  anthra- 
quinone-2  :  1-xanthone,  and  find  that  it  only  yields  very  faint  yellow 
shades  in  the  dye-bath.  The  accumulation  of  anthraquinone  groups 
in  the  molecule  does  not  greatly  improve  the  dyeing  power. 
Di-1  :  2  :  r :  2'-anthraquinonexanthone  gives  yellow  tones. 

o-\-Anthraquinonyloxyhenzaldehyde,  m.  p.  238°  (corr.),  was  best 
prepared  by  heating  solutions  of  a-chloroanthraquinone  and  salicyl- 
aldehyde  in  nitrobenzene  with  potassium  carbonate,  copper  acetate, 
and  copper  powder.  Its  oxime  was  obtained  in  yellow  needles,  m.  p. 
202 — 206°  (decomp.)  ;  its  phenylhydrazone  in  reddish-brown  needles, 
m.  p.  229°.  Towards  oxidising  agents,  the  aldehyde  was  remarkably 
stable,  but  chromic  acid  in  boiling  glacial  acetic  acid  solution  in  the 
presence  of  a  little  concentrated  sulphuric  acid  converted  it  into 
0-1 -anihraquinonyloxybenzoic  acid,  m.  p.  250°.  The  latter  substance 
when  treated  with  phosphorus  pentachloride  in  nitrobenzene  solution 
was  transformed  into  anthraquinone-2  :  1-xanthone  (formula  I.),  m.  p. 
365°  (corr.). 

'  ^  \/  \/  \/  ^^  \/  \/  ^^  \/ 

(I.)  (If.) 

2  :2'-Dihydroxy-l  iV-dianthi'acylmethane,  m.  p.  240 — 24:2**  (corr., 
decomp.),  was  obtained  by  the  action  of  aqueous  formaldehyde  on 
2-hydroxyanthracene  in  acetic  acid  or  in  alkaline  solution.  Its 
diacetyl  derivative  has  m.  p.  232°  (corr.).  ms-Methyl-X  :2  :\' :2'- 
dianthracenexanthen,  m.  p.  274°  (corr.),  was  similarly  prepared  by  the 
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condensation  of  2-hydroxyanthracene  and  acetaldehyde  in  glacial 
acetic  acid  solution  in  the  presence  of  a  few  drops  of  concentrated 
hydrochloric  acid.  ms-Phemjl-l  :  2  :  T  :  2'-dianthracenexanthen,  obtained 
similarly,  had  m.  p.  278°  (corr.),  and  separated  from  benzene  with  lC^,Hg. 
1:2:1':  2'-Dianihracenexanthen  (formula  II.)  was  readily  prepared 
by  the  action  of  phosphoryl  chloride  on  dihydroxydianthracylmethane 
in  boiling  xylene  solution.  It  forms  yellow  needles,  m.  p. 
322— 323°(corr.). 

1:2:1':  2'-Bianthraceneacndlne,  m.  p.  348 — 349*^  (corr.),  was  obtained 
by  heating  dihydroxydianthracylmethane  with  ammonia  during  eight 
to  ten  hours  at  215 — 225°.  Oxidation  with  chromic  acid  in  boiling 
glacial  acetic  acid  solution  converted  it  into  1:2:1':  2' -dianthraquinone- 
acridine^  which  did  not  melt  below  440°. 

2  : 2'-Diacetoxy-\  :  \'-dianthraquinonylm,ethane,  m.  p.  246°  (corr.),  was 
p^  obtained  by  the  oxidation  of  di- 

/        '\  acetoxydianthracylmethane      by 

/\    p^   /\_  ^    /\    p^   /\     means  of    chromic  acid.     It  was 
I        l~ro~l        l~     ~l        rnn~l        I     converted    into    2 :2'-dihydroxy- 
\/~       ~\/         \/~         \^/     1  :V -dianthraquinonylmethanehy 
(III.)  alcoholic    potassium    hydroxide. 

The  crystals  evolved  gas  and 
blackened  between  290°  and  315°,  and,  after  melting,  immediately  re- 
solidified.     The  diacetyl  derivative  when  heated  with  acetamide  was 

transformed      into     dianthra- 

/  \  quinonexanthen^  which  did  not 

/\_^^_/\  _  Q_/\_QQ_/\     Hielt  at  425°.     Oxidation  with 

I        LfoJ        I  I        LpoJ        I     ^t^^omic   acid    transformed    it 

\/  \/  \/  \/     into  \:2'.\' -.2' -dianthraquinone- 

(IV.)  xanthone  (formula  III.),  m.  p. 

425°,     which    was,     however, 

more  readily  obtained  by  oxidation  of  ?7is-methyldianthracenexanthen. 

xn^-Phenyl-X '.2  :\'  :2'-dianthraquinonexanthen  {\o\:n\\x\2i.  IV.),  m.  p. 
378°,  was  obtained  by  the  oxidation  of  ms-phenyl-l  :  2  : 1' :  2'-dianthra- 
cenexanthen  by  excess  of  chromic  acid  in  glacial  acetic  acid  solution. 

H.  W. 

Action  of  Hydrogen  Peroxide  on  Acetothienone  and  a- 
Thiophenic  Acid.  Maukice  Lanfry  {Compt,  rend.,  1912,  165, 
170 — 172). — Acetothienone  and  thiophenic  acid  are  both  decomposed 
by  hydrogen  peroxide,  very  slowly  in  the  cold,  but  much  more  rapidly 
on  heating,  the  only  products  obtainable  being  sulphuric  acid  and  an 
orange-yellow,  resinous  liquid.  The  proportion  of  acetothienone 
decomposed  increases  with  the  time  of  the  reaction,  the  quantity  of 
active  oxygen,  and  the  concentration  of  the  hydrogen  peroxide.  No 
trace  of  either  thienylglyoxylic  or  thiophenic  acids  could  be  detected  in 
the  residue  (compare  HoUeman,  Abstr.,  1904,  i,  474).  Thiophenic 
acid  behaves  in  a  similar  manner  towards  hydrogen  peroxide,  except 
that  it  is  more  resistant  to  the  diluted  reagent.  W.  G. 

Rearrangement  of  Quinine  by  Sulphuric  Acid.  II.  Bruno 
BoTTCHER  and  Stephanie  Horovitz  (Monatsh.,  1912,  33,  567 — 582. 
Compare  Abstr.,    1911   i,   1011).— The  optimum  yield   of  a-  and  P-iso- 
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quinine,  formerly  described  as  bases  A  and  B^  in  obtained  by  heating 
quinine  with  sulphuric  acid  (D  1-61)  at  100°  for  three  hours.  When 
carefully  puritied,  a-woquinine  has  m.  p.  196'5^  (corr.),  [a],j  -  245" ; 
^-leoquinino  has  lu.  p.  189°  (corr.),  [a]„-192°.  The  salts  of  a-iso- 
quinine  have  a  blue  fluorescence  in  aqueous  solution  ;  the  platinichloi'ide 
crystalli.^es  in  red,  well  formed,  rhombic  prisms;  the  o.xWaie  crystallises 
in  octahedra ;  the  hydrochloride,  4-^1120,  forms  colourless  needles. 
The  following  salts  of  /3-isoquinine  are  described  :  the  oxalate,  'SUfi, 
crystallises  in  bunches  of  needles ;  the  sulpJiate,  SHgO,  forms  colourless 
needles ;  the  hydrochloHde,  ^HgO,  also  forms  needles  ;  the  platiiiichloride, 
yields  reddish-yellow,  rhombic  prisms. 

Both  a-  and  ^-isoquinino  as  well  as  nichine  are  formed  on  the  re- 
arrangement of  quinine  by  hydrogen  iodide  ;  Skraup  described  the 
mixture  of  the  two  bases  as  j/^-quiuine;  Lippmann  obtained  /J-tso- 
quinine  only.  E.  F.  A. 

Cinchona  Alkaloids.  XVI.  Preliminary  Synthetic  Ex- 
periments. Paul  Eabe  (Ber.,  1912,  45,  2163— 2171).— [With 
KiCHARD  Pastern ACK.] — The  reaction  between  magnesium  benzyl 
chloride  and  ethyl  cinchonate  in  ether  leads  to  the  formation  of 
y-quinolyl  benzyl  ketone,  CgNHg'CO'CHgPh,  m.  p.  91°,  and  y-quin^lyl- 
dibenzylcarbinol,  C9NH^/C(GH2Ph)2-OH,  m.  p.  163—164°.  The  former 
yields  a  picrate,  m.  p.  192",  methiodlde,  m.  p.  162 — 164°,  oxime,  the 
hydrochloride  of  wliich  has  m.  p.  245°  and  oa:imi9<o-compound, 

CyNHg-CO-CPblNOH, 
m.  p.  216°  (decomp.). 

[With  Theodor  Hunnius]. — Certain  a^-oximino-ketones  can  be 
reduced  directly  to  the  hydramines  by  the  Paal-Skita  method ;  thus 
in  the  presence  of  colloidal  palladium,  a  solution  of  oximinodeoxy- 
beuzoiu  in  alcohol  and  hydrochloric  acid  is  reduced  by  hydrogen,  under 
a  pressure  of  2  atmospheres,  to  /3-amino-a^-diphenylethyl  alcohol.  In 
a  similar  manner,  oximinophenyl  ethyl  ketone  is  reduced  to  ^-amiuo- 
a-phenyl propyl  alcohol,  fi-oximino-a-phenylpropyl  alcohol, 

NOHICMe-CHPh-OH, 
m.  p.  112°,  being  obtained  as  a  by-product. 

[With  Peter  Kieper.] — The  partial  synthesis  of  cinchonine  from 
cinchotoxine  depends  on  the  fact  that  i\'-bromocinchotoxine,  under  the 
influence  of  sodium  ethoxide,  loses  hydrogen  bromide  with  the  forma- 
tion of  the  bicyclic  quinuclidiue  ring.  The  following  reactions  are  of 
the  same  type.  Deoxybenzoin  and  sodium  ethoxide  in  alcoholic  solu- 
tion react  with  iV^-chlorodimethylamiue  to  form  p/ienyl  a-dimeihyl- 
aviinobenzyl  ketone,  NMe2*CHPh*C0Ph,  b.  p.  193°/15  mm.,  a  greenish- 
yellow,  viscous  liquid,  having  a  characteristic  odour  {methiodide,  m.  p. 
153°,  hydrochloi'ide,  m.  p.  206 — 210°  [decomp.],  platinichloride, 
decomp.  \^^°,  picrate,  decomp.  148°,  picrolonate,  m.  p.  174°,  decomp. 
180°),  and  with  iV-chloropiperidine  to  form  phenyl  a-piperidylbenzyl 
keton6y  CgNHjo'CHPh'COPh,  m.  p.  82°,  prisms  [methiodide,  m.  p. 
182°). 

[With  Ernst  Milarch], — Sodioformylacetone  and  ethyl  aceto- 
acetate  were  brought  into  reaction  with  alcoholic  ammonia,  and  the 
solution  was  subsequently  treated  with  glacial  acetic  acid,  in  the  hope 
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of  prepaiing  a  derivative  of  4-acetonyldihydropyridine.  However,  the 
chief  product  of  the  reaction  is  ethyl  2:Q-dimethyl})yridine-Z-carhoxylatey 
C,oHj302N,  b.  p.  244—245°  or  129—130718  mm.,  Df  1-060, 
tr^  15070,  which  forms  a  picrate,  m.  p.  137°,  and  picrolonatey  m.  p. 
142°  (decomp.).  C.  S. 

Creatinine  and  its  Oximes.  Ernst  Scemidt  (Arch.  Pharm., 1912, 
260,  330 — 381). — The  action  of  nitrous  acid  on  creatinine  yields, 
not  nitrosocreatinines  as  might  be  expected,  but  the  oxime  of 
methylhydantoin,  together  with  creatinineoxime  as  by-product.  The 
mixture  is  separated  by  warm  alcohol,  in  which  the  latter  is  almost 
insoluble. 

The  composition  of  the  methylhydantoinoxime  is  proved  by  the 
analysis  of  the  substance  and  of  its  silver  derivative,  by  its  hydrolysis 
by  warm  hydrochloric  acid  to  hydroxylamine  and  methylparabanic 
acid,  and  by  the  formation  of  the  substance  from  methylhydantoin  and 
alkaline  sodium  nitroprusside. 

[With  EuGEN  Thumann.] — Creatinine  dissolved  in  nitric  acid, 
D    1*140,  reacts  with  solid  sodium  nitrite  at  0°  to  form  the   oxime 

of  methylhydantoin,  N0H:C<  i      ,  m.  p.   193—194°  (decomp.), 

colourless  needles.  The  oxime  has  feebly  acidic,  but  no  basic, 
properties,  does  not  respond  to  the  Liebermann  test,  and  yields 
hydroxylamine  by  treatment  with  boiling  hydrochloric  acid.  It 
reacts  with  silver  nitrate  in  aqueous  solution  to  form  a  silver 
derivative,  C^HgO^NgAg,  the  oxime  having  combined  with  the  elements 
of  water  and  changed  to  the  oxime  of  methylhydantoic  acid  during  the 
reaction.  Methylhydantoinoxime  reacts  with  hot  aqueous  phenyl- 
hydrazine  hydrochloride  and  sodium  acetate  to  form  methylhydantoin- 

phenylhydrazone,    NHPh-N:C<       _^  I      ,    m.    p.    238—240°,    green 

needles,  and  reacts  with  boiling  acetic  anhydride  to  form  the  diacetyl 

derivative,  NOAcIC<'^^,^     '  ^  ,  m.  p.  186°,  colourless  leaflets. 

By  evaporation  with  hydrochloric  acid,  methylhydantoinoxime  is 
decomposed  into  hydroxylamine  and  methylparabanic  acid.  This  acid 
and  ammonia  are  produced  by  the  reduction  of  the  oxime  by  sodium 
amalgam  and  dilute  acetic  acid. 

Methylhydantoinoxime  is  decomposed  by  boiling  barium  hydroxide, 
yielding  ammonia,  methylamine,  and  carbonic  and  oxalic  acids.  By 
treatment  with  alkaline  potassium  permanganate  at  60°,  the  oxime  is 
converted  into  a  substance,  C4H503Ng,  which  appears  to  be  isomeric 
with  the  oxime,  but  does  not  exhibit  similar  properties  ;  it  does  not 
melt  at  270°,  does  not  react  with  hydrochloric  acid  or  with  phenyl- 
hydrazine,  but  does  form  an  amorphous  silver  derivative.  Its  con- 
stitution is  as  yet  undetermined. 

[With  W.  Hennig.] — Creatinineoxime,  NHIC<^  1*  ,  white 

needles,  darkening  at  250°,  agrees  in  its  properties  and  behaviour  with 
Kramm's  nitrosocreatinine  obtained  by  the  action  of  alkaline  sodium 
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nitroprusside  on  creatiniDe  (Abstr.,  1899,  i,  85).  The  followiu^ 
experiments,  however,  prove  that  the  substance  is  really  an  oxime 
not  a  nitroso-compound.     It  forms  a  silver  derivative, 

platinichloi'ide,  2C^Hg02N4,H2PtC]g,  and  aurichlorides  of  different 
composition  and  m.  p.,  reacts  with  hydrochloric  acid  under  different 
conditions  to  form  a  hydrochloridey  O^HgOgN^jHC^HgO,  decomp. 
200 — 205°,  or  methylparabanic  acid,  hydroxylamine,  and  ammonia, 
or  ammonium  tetra-oxalate,  hydroxylamine,  ammonia,  and  methyl- 
amine.  Creatinineoxime  yields  a  diacetyl  derivative,  m.  p.  210°,  by 
acetylation,  is  reduced  to  methylguanidine  by  tin  and  hydrochloric 
acid,  and  is  converted  into  methylhydantoinoxime  by  sodium  nitrite 
and  nitric  acid,  D  1*140,  at  0°.  Unsuccessful  attempts  have  been 
made  to  prepare  nitrosocreatinine  from  nitrososarcosine  and  cyanamide, 
and  from  nitrous  fumes  and  aqueous  creatinine.  C.  S. 

Constitution  of  Morphine.  Conversion  of  the  Methyl 
Ethers  of  a-  and  c-Methylmorphimethine  into  3:4:6-  and 
3:4: 8-Trimethoxyphenanthrene  respectively.  Robert  Pschorr 
[with  F.  DiCKHAUSER  and  0.  d'Avis]  {Ber.,  1912,  45,  2212—2220).— 
The  methyl  ether  of  bromoacetoxydihydro-a-methylmorphimethine 
when  treated  with  acetic  anhydride  is  transformed  into  4-acetoxy- 
3 : 6-dimethoxyphenanthrene,  whilst,  under  similar  conditions,  the 
methyl  ether  of  bromohydroxydihydro-e-methylmorphimethiae  yields 
4-acetoxy-3  :  8-dimethoxyphenanthrene.  The  proof  so  obtained  that 
the  secondary  alcoholic  hydroxyl  group  of  i/r-codeine  is  attached  to  the 
C-atom  8  of  the  phenanthrene  nucleus,  considered  in  conjunction  with 
Knorr's  proof  of  the  similar  structure  of  codeine  (morphine)  and 
«/f- codeine,  renders  the  formula  for  morphine  proposed  by  Pschorr 
(Abstr.,  1903,  i,  193)  untenable,  but  supports  that  advanced  by 
Knorr  and  Horlein  (Abstr.,  1907,  i,  789). 

Bromohydroxydihydro-a-methylmorphimethine  methyl  ether,  m.  p. 
112°  (corr.),  was  obtained  by  the  bromination  of  a-methylmorphi- 
methine  methyl  ether  in  chloroform  solution  and  treatment  of  the 
reaction  product  with  water  and  ether.  Its  acetyl  derivative, 
m.  p.  126°  (corr.),  was  formed  when  a-methylmorphimethine  methyl 
ether  was  brominated  in  glacial  acetic  acid  solution  in  the  presence  of 
sodium  acetate,  and  had  [a]^  +  108-4°  in  methyl-alcoholic  solution. 
When  the  latter  was  boiled  with  acetic  anhydride,  it  was  transformed 
into  4-acetoxy-3  :  6-dimethoxyphenanthrene,  which  was  further 
identified  by  means  of  its  picrate. 

Attempts  to  brominate  c-methylmorphimethine  methyl  ether  in 
glacial  acetic  acid  did  not  lead  to  a  crystalline  product.  Bromination 
in  chloroform  solution,  followed  by  treatment  with  water  and  sodium 
hydroxide,  yielded  hromohydroxy-^-methyldihydromorphimethine  methyl 
ether  J  m.  p.  127 — 128°,  the  hydriodide  of  which,  decomposing  at 
155 — 156°,  was  also  investigated.  When  boiled  with  acetic  anhydride 
and  sodium  acetate,  it  formed  A:-acetoxy-?> :  ^-dimethoxy phenanthrene, 
m.  p.  196°,  the  constitution  of  which  follows  from  its  conversion  into 
3:4:  8-trimethoxyphenanthrene  and  its  picrate.  As  by-product  of 
the  action  of  acetic  anhydride,  a  substance  was  isolated,  the  hydriodide 
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of  which  had  m.  p.  190—195°,  and  decomposed  at  215°.  Analyses 
corresponded  with  the  formula  C24H290^N,HI,2H20.  Concentrated 
potassium  hydroxide  liberated  a  base,  which  sintered  at  78°  evolved 
gas  at  105°,  and  was  completely  decomposed  at  about  125°.     H.  W. 

Syntheses  in  the  Pyrrole  Group.  V.  a-,  )8-,  and  y-Pyrryl 
Diketones.  Bernardo  Oddo  and  Cesarina  Dainotti  (GazzeUa^ 
1912,  42,  i,  716—726.  Compare  Oddo,  Abstr.,  1911,  i,  496).— 
Dipyrroylmethane,  Qlilc^{QO*G^H^^y  is  obtained  by  the  action  of 
magnesium  pyrryl  iodide  (2  mols.)  on  malonyl  chloride  (1  mol.)  in 
ether  and  decomposing  with  ice.  The  compound  is  extracted  by 
means  of  boiling  water  and  crystallised  from  benzene.  It  forms 
a  copper  and  a  silver  salt. 

Dipyrroylmethane   reacts  with    phenylhydrazine    acetate,    yielding 

l-phenyl'3  :  ^-dipyrrylpyrazolone^  C^NH^'C*^ prr^C'C^NH^,  which 

separates  from  a  mixture  of  benzene  and  light  petroleum  in  pale 
yellow  crystals,  m.  p.  166°  (decomp.).  It  is  reduced  to  the  pyrazoline 
compound  by  sodium  and  alcohol. 

Dipyrryli^ooxazole,     C^NH^'C^^prr^C'C^NH^,    prepared    by   the 

action  of  hydroxylamine  on  dipyrroylmethane,  forms  yellow  crystals, 
m.  p.  167°.  Concentrated  potassium  hydroxide  converts  dipyrroyl- 
methane into  pyrryl  methyl  ketone. 

8-Dipyrroylethane,  O^MjipO'G^^^^y  ^^  prepared  in  similar  manner 
from  succinyl  chloride,  and  forms  pearly  crystals,  m.  p.  234 — 235° 
(decomp.).  The  dioxime,  GigHj^OgN^,  is  a  white  powder,  m.  p.  175° 
(decomp.). 

Dipyrroylmonoximej  C^oHgOgNg,  forms  pale  yellow  crystals, 
m.  p.  147°.  C.  H.  D. 

Syntheses  in  the  Pyrrole  Group.  VI.  Action  of  Organic 
Anhydrides  on  Magnesium  Pyrryl  Compounds.  Bernardo 
Otto  and  Cesarina  Dainotti  {Gazzetta,  1912,  42,  i,  727 — 730. 
Compare  Oddo,  Abstr.,  1910,  i,  426;  1911,  i,  496).— It  has  been 
shown  that  acyl  chlorides  and  magnesium  pyrryl  compoucds  yield 
ketones  instead  of  tertiary  carbinois.  It  is  now  found  that  acid 
anhydrides  react  in  a  similar  manner,  giving  a  still  better  yield.  Thus 
magnesium  pyrryl  iodide  and  acetic  anhydride  form  pyrryl  methyl 
ketone,  whilst  benzoic  anhydride  yields  phenyl  pyrryl  ketone. 

C.  H.  D. 

Some  Derivatives  of  Triacetonamine.  Charles  Hugh  Clarke 
and  Francis  Francis  {Ber.,  1912,  45,  2060— 2065).— Triaceton- 
alkamine  (4-hydroxy-2  :  2  :  6  :  6-tetramothylpiperidine),  obtained  by 
reduction  of  triacetonamine  (2:2:6: 6-tetramethyl-4-piperidone,  E. 
Fischer,  Abstr.,  1884,  1290),  is  converted  by  the  action  of  benzoyl 
chloride  and  alkali  into  the  dihenzoyl  derivative,  m.  p.  200°  ;  benzoyla- 
tion  in  pyridine  solution  gives  a  quantitative  yield  of  the  monohenzoate 
(0-derivative),  needles,  m.  p.  97 — 98° ;  hydrochlaride,  m.  p.  240° ;  the 
physiological  eit'ect  was  examined  with  the  easily  soluble  lactate^  m.  p. 
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100°  (compare  Vinci,  Abstr.,  1899,  ii,  316).  I^itrosotriacetonalkamine, 
obtained  by  the  action  of  potassium  nitrite  on  the  sulphate  of  the  base, 
forms  pale  yellow  needles,  m.  p.  93°. 

The  action  of  magnesium  ethyl  iodide  on  an  ethereal  solution  of 
anhydrous  triacetonamine  gives  a  poor  yield  of  4-/i?/fZroaj?/-2:2:6  .Q-tetra- 
niethyl-i-ethylpipertdine,  m.  p.  62°;  platinichloridej  m.  p.  218°;  the 
hydriodidey  colourless  prisms,  m.  p.  195°,  when  fused  loses  a  molecule 
of  water  with  the  formation  of  the  hydriodide  of  4:-ethyltriacetonine 
(2  :  2  ;  6  :  Q-tetramethyl-i-ethyl-l  :  2  : 5  :  Q-tetrahydropyridine)f 

a  liquid  of  odour  resembling  piperidine  ;  hydriodide^  needles,  m.  p. 
above  270°;  nitrate,  m.  p.  195°  (decomp.). 

4-Hydroxy-4-phenyl-2  :  2  :  6  :  6-tetramethylpiperidine,  obtained  in 
poor  yield  by  the  action  of  magnesium  phenyl  bromide  on  triacetonamine, 
has  m.  p.  130°. 

Nitrosotriacetonamine  (Heintz,  this  Journ.,  1877,  i,  592)  when 
reduced  by  an  acid  alcoholic  solution  of  stannous  chloride  gives 
triacetonamineoxime,  m.  p.  153°.  In  a  similar  manner  the  nitroso- 
amine  of  vinyldiacetonamine  (nitroso-2  :  2  :  6-trimethyl-4-piperidone), 
m.  p.  58°,  is  converted  into  vinyldiacetonamineoxime  (4-oximino- 
2:2: 6-trimethylpiperidine),  m.  p.  150°.  Nitrosotriacetonalkamine, 
however,  under  similar  treatment  yields  triacetonalkamine.  It  is 
probable  that  in  the  first  two  cases  the  nitroso-group  is  first  reduced 
and  then  split  off  as  hydroxylamine,  which  then  reacts  with  the 
ketonic  group.  A  suggestion  is  made  that  a  substance  obtained  in 
small  amount  by  Heintz  from  the  treatment  of  nitrosotriacetonamine 
with  acids  may  have  been  the  above  triacetonamineoxime. 

D.  F.  T. 


Equilibrium  in  Systems  Consisting  of  Lead  Halides  and 
Pyridine.  Geokge  W.  Heise  {J.  Physical  GJtem.y  1912,  16, 
373 — 381). — Various  molecular  compounds  of  pyridine  with  lead 
chloride,  bromide,  and  iodide  have  been  described  from  time  to  time, 
but  the  solubility  curves  have  not  been  investigated.  As  a  result  of 
these  measurements  of  the  solubilities  over  a  wide  temperature  range 
it  is  shown  that  none  of-  the  compounds  previously  mentioned  exists, 
except  the  substance  PbBr.^,2C5H5N,  but  on  the  other  hand  a  number 
of  new  compounds  are  described. 

The  suhstancey  Pblg.SCgH^N,  is  stable  below  +6°,  and  forms  an 
eutectic  with  solid  pyiidine  at  -43*5°.  Between  +6°  and  the 
boiling  point  of  pyridine  the  substance,  Pbl2,2C5H5N,  is  the  stable 
form.  Both  of  these  substances  separate  in  minute  chalk-white 
crystals,  which  may  be  dried  in  the  air  and  analysed  very  readily  by 
volatilising  the  pyridine  at  150°. 

The  solubility  curve  of  lead  bromide  in  pyridine  has  a  well 
defined  minimum  at  the  transition  point  (  +  19°).  From  -26°  to 
+  19°  the  substance,  VhBr^.'^G^^,  with  a  negative  temperature- 
coefficient  of  solubility,  is  the  stable  form.  From  +19°  upwards,  the 
substance  PbBr2,2C5H5N,  previously  described  by  Goebbels,  separates. 
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These  substances  are  both  very  unstable,  losing  pyridine  rapidly  in 
the  air. 

Lead  chloride  forms  only  one  compound  with  pyridine  between 
-20°  and  +110°,  namely,  the  substance,  PbCl2,2C5H5N ;  this 
separates  in  needles  which  lose  pyridine  rapidly  in  the  air,  and  are, 
therefore,  difficult  to  obtain  in  a  suitable  condition  for  analysis. 

R.  J.  C. 

Synthesis  of  4-Phenyl-2-methylqmnoline  and  2  ;  4-Diphenyl- 
quinoline.  Rosario  Spallino  and  G.  Salimei  {Gazzetta,  1912,  42, 
i,  607 — 612). — A  mixture  of  2  parts  of  acetanilide,  1  part  of  aceto- 
phenone,  and  2  parts  of  fused  zinc  chloride  is  heated  in  a  sealed  tube 
at  250 — 300°  for  four  days,  the  product  is  extracted  with  chloroform, 
and  the  portion  dissolved  is  recovered  and  distilled.  The  fraction 
passing  over  between  250°  and  350°,  yields  an  abundant  precipitate 
with  alcoholic  picric  acid,  from  which  the  base  ig  obtained.  4-Phenyl- 
2-methylquinoline  (compare  Geigy  and  Konigs,  Abstr.,  1885,  1236) 
forms  transparent  tablets,  m.  p.  98 — 99°;  the  sulphate  has  m.  p.  235°, 
and  the  hydrochloride,  m.  p.  219°  (both  decomp.) ;  the  picrate  has 
m.  p.  206 — 207°.  The  base  condenses  with  chloral,  and  the  resulting 
compound,  CgNHsPh-CHICH-CClg,  forms  white  needles,  m.  p.  198°. 

If  benzanilide  is  used  in  place  of  acetanilide,  the  product  is  2 :  4- 
diphenylquinoline,  Cj^Hj^N,  forming  white  crystals,  m.  p.  106 — 107°. 
The  platinichloride  decomposes  at  200°  without  melting ;  the  picrate 
has  m.  p.  198°  C.  H.  D. 

Action  of  Primary  Amines  on  the  Dinitrosoacyls  (Glyoxime 
Peroxides  or  Diacylfuroxans).  III.  Jacob  Boeseken  and  D.  P. 
Ross  VAN  Lennep  [Rec.  trav.  chim.,  1912,31, 196 — 205). — The  product  of 
the  action  of  any  amine  on  dibenzoylglyoxime  peroxide  is  an  aminodi- 
oxime,  which  easily  loses  water  and  gives  a  coloured  compound,  for 
which  three  formulae  have  been  suggested  : 

NHR-C==:N  NR:C — NH  NHR-CIN-O 

COPh-CIN-O  C0Ph-C:N-6  NO-C==CPh- 

(I.)  (II.)  (III.) 

Formula  III  is  put  forward  by  Wieland  and  Gmelin  (Abstr.,  1909,  i, 
610),  since  they  have  succeeded  in  replacing  an  oxygen  atom  by  two 
hydrogen  atoms,  so  destroying  the  colour  and  giving  a  compound  with 
the  properties  of  a  primary  aromatic  amine. 

The  authors  have  studied  the  original  reaction  with  ammonia  as  the 
amine,  and  from  their  results  they  put  forward  three  other  formulae : 

NH2-C=i=N  NH:C — NH  HN-NIC-COPh 

C)-N:C-COPh  6-N:C-C0Ph  IIO-Cr=N 

(IV.)  (V.)  (VI.) 

On  adding  dibenzoylglyoxime  peroxide  to  an  excess  of  ammonia,  it 
dissolves  to  a  deep  yellow  solution,  from  which,  on  warming,  there 
separates  a  mass  of  crystals,  which  by  repeated  crystallisation  can  be 
separated  into  benzamide  and  5-imino-3-benzoylfurazan  (formula  V), 
m.  p.  135°  (compare  HoUeman,  Abstr.,  1893,  i,  205).  This  substance 
VOL.  cii.  i.  3  e 
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is  not  acted  on  by  thionyl  chloride,  but  with  phosphorus  pentachloride 
it  gives  a  dichloride,  reconvertible  by  water  into  the  original 
compound.  It  is  destroyed  by  warming  with  alcoholic  potassium 
hydroxide,  does  not  form  salts  with  acids,  cannot  be  diazotised,  and 
does  not  combine  with  potassium  wocyanate,  all  of  which  properties 
eliminate  formula  IV  and  YI. 

On  agitating  a  suspension  of  iminobenzoylfurazan  with  alcoholic 
potassium  hydroxide  in  the  cold,  it  gives  the  potassium  salt  of  5-keto- 

o:c — NH 

3-benzoyl-j/^-furazan,       A.-^r.  X  .poPVi*  S^^^^^g  *  neutral  aqueous  solution, 

from  which  hydrochloric  acid  precipitates  the  ketofurazan  as  a  white 
compound,  which  is  decomposed  by  water  on  attempting  crystallisation. 
Determination  of  its  conductivity  showed  it  to  be  a  fairly  strong 
acid  (K  =  3*3).  It  yields  a  silver  salt,  soluble  in  ammonia,  from  which 
it  separates  in  brilliant  crystals,  CgHgCO'CgNgOgAg  +  NHg.  On 
beating  the  potassium  salt  with  an  excess  of  alkali,  it  yields  potassium 
benzoate,  cyanamide,  and  carbonate.  "W.  G. 

Configuration  of  the  Dinitrosoacyls  (Diacylglyoxime 
Peroxides).  Jacob  Boeseken  and  M.  C.  Bastet  {Rec.  trav.  chim., 
1912,  31,  206— 220).— The  authors  have  studied  the  behaviour  of 
dibenzoylglyoxime  peroxide  towards  phosphorus  pentachloride  and 
potassium  hydroxide  with  the  idea  of  elucidating  the  constitution  of 
the  compound.  Difficulties  arose  in  separating  the  products  of  the 
successive  stages  of  the  reaction  with  the  second  reagent. 

On  gradually  adding  the  glyoxime  peroxide  to  an  excess  of 
phosphorus  pentachloride  at  110°,  a  viscid  oil  is  formed,  which,  on 
careful  treatment  with  ice,  gives  2  :  S-dichloro-S  :  ^-dihenzoylfurazaUi 
COPh-CCl-NCl        ,.  „  ,„,     ,^,„       ^     . 

nrk-Du  A- XT  A     >    white    needles,     m.    p.    124 — 125°.      It   is    stable 

towards  boiling  acetic  acid  and  reducing  agents  in  acid  solution. 
With  alkali  hydroxides  or  ammonia,  it  is  decomposed,  giving  benzoic 
acid  and  a  hydroxamic  acid. 

Wieland  and  Semper  (Abstr.,  1908,  i,  108)  obtained  by  the  action 
of  sodium  hydroxide  on  phenylglyoxime  peroxide  at  0°  a  compound, 
which  they  named  hydroxyphenylfurazan,  and  to  which  they  gave  the 

constitution  Ar>u'xr»  ^^®  triatomic  ring  of  the  glyoxime  peroxide 

being  opened.  At  this  temperature,  dibenzoylglyoxime  peroxide,  when 
similarly  treated,  is  decomposed,  giving  benzoic  and  hydroxamic  acids. 
"Working  in  acetone  solution  at  -  20°,  the  authors  have,  however,  been 
able  to  divide  the  decomposition  into  several  stages.  One  molecule  of 
potassium  hydroxide  is  immediately  neutralised,  benzoic  but  not 
hydroxamic  acid  being  formed.  A  similar  result  is  obtained  using 
two  molecules  of  the  alkali.  On  acidifying,  glyoxime  peroxide  is 
regenerated.  With  more  than  two  molecules  of  the  alkali  at  —  20°,  or 
with  less  alkali  at  0°,  a  hydroxamic  acid  is  formed,  and  the  pentatomic 
ring  is  opened,  benzoic  acid,  ammonia,  and  carbon  dioxide  being 
generated  in  two  stages.  If,  however,  at  the  end  of  the  first  stage  the 
liquid  is  boiled  with  phosphoric  or  hydrochlorio  acids,  the  nitrogen  is 
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then    eliminated   as    hydroxylamine.      The    complete   course   of    the 
reaction  is  as  follows : 

O 

/\ 
COPh-C— N\^Q      ^OH       COPh-C(OK)-]Sr-OK      _^ 


pu.no  K   +  V^^^^T 

Ph  CO,K  +  ^.oPh.C=N-0 


COPh-C=:N  -20^       COPh-C=N-0 

Ph- 

Ph-COaH  +  NHg  +  CO2  ^^  N^KOH 

Ph-CO-C(OH):N-OH  +  NH3  +  COg. 
Ph-COoH  +  CO  +  NHo-OH  ^rr 

W.  G. 

Leuco-bases  and  Dyes  Derived  from  Diphenylethylene  ;  Pre- 
paration of  Two  c2/c^oHexylidene  Bases.  Paul  Lemoult  (Compt. 
rend,  1912,  155,  217— 219).— Schmidlin  and  Eschar  (this  vol.,  i,  437) 
having  questioned  the  author's  preparation  of  tetramethyldiamino- 
diphenylc?/cZohexylidenemethane  from  Michler's  ketone  and  magnesium 
cyclohexyl  bromide  (Abstr.,  1911,  i,  399)  on  account  of  lack  of  detail, 
a  full  detailed  account  of  the  preparation  is  now  given,  and  the 
author  claims  that  it  is  an  improvement  on  their  method,  since  he 
reduces  the  time  of  heating  from  sixty  to  six  hours,  and  obtains  a 
yield  of  82%.  The  corresponding  tetraethyl  compound  can  be  similarly 
prepared,  and  is  obtained  in  pale  yellow  prisms,  m.  p.  74°. 

w.  a 

Dehydroindigotin.  IV.  Additive  Compounds.  Ludwig 
Kalb  {Ber.,  1912,  45,  2136— 2149).— 5  :  7  :  5' :  7'-reim6ro»ioc/e%c^ro- 
indigotin  2  :  2'-diacetate, 

C6H2Br2<^^>C(OAc)-C(OAc)<^^>CeH2Br2, 

yellow  prisms  or  leaflets,  is  obtained  by  heating  a  finely  divided 
suspension  of  5:7:5':  7'-tetrabromoindigotin  in  glacial  acetic  acid 
with  powdered  potassium  permanganate  on  the  water-bath.  The 
substance  does  not  dissociate  in  boiling  chloroform  or  benzene,  but 
when  heated  in  carbon  tetrachloride  and  a  little  pyridine  is  converted 
into  5:7:5':  7'-tetrabromodehydroindigotin, 

C,H2Br2<Q^>c.C<^->0,H2Br2. 

This  substance  forms  violet-brown  crystals  with  a  copper  lustre,  is 
decomposed  by  boiling  pyridine,  develops  a  blue  coloration  with 
sulphuric  acid,  and  is  stable  in  boiling  water  and  concentrated 
hydrochloric  acid.  Tetrabromodehydroindigotin  is  converted  into  the 
following  derivatives  by  warming  with  benzene  and  the  requisite 
acid ;    tetrabromodehydroindigotin   dihydrochloridej 

Ci6H,02N2Br„2HCl, 
yellowish-green,  crystalline  powder;   diformate^ 

CisH,02N2Br„2H2C02, 
yellowish-green,  crystalline  powder  ;  dihenzoate, 
Ci6H402N,Br„2Ph-C02H, 
yellowish-green  leaflets. 

3  e  2 
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Reaaons  are  given  for  regarding  the  preceding  additive  compounds, 
except  the  dihydrochloride,  as  CC'-derivatives  (formulse  correspond 
with  that  of  the  diacetate  given  above).  The  dihydrochloride,  unlike 
the  other  additive  compounds,  is  decomposed  very  easily  by  water 
or    pyridine,    and    may   therefore    be    possibly    an    iViV^'-derivative, 

Dehydroindigotin  2  : 2'-di/ormate,  CiQHg02N2,2  JHgCOg,  yellowish- 
green  needles,  is  obtained  from  dehydroindigotin  and  anhydrous  formic 
acid  in  chloroform.     Dehydroindigotin  2  :  2'-dihydrocyanide, 

C,eH/),N5,2HCN,C,NH„ 
green,  quadratic  plates  containing  pyridine,  is  obtained  by  shaking  a 
suspension  of  dehydroindigotin  in  cold  pyridine  with  anhydrous 
hydrogen  cyanide.  The  substance,  from  which  the  pyridine  cannot 
be  removed  without  decomposition,  is  dissociated  by  boiling  alcohol  or 
toluene,  and  is  reduced  to  indigo-white  by  alkaline  sodium  hyposulphite. 
Dehydroindigotin  2  : 2'-dip/ienolate,  Cj^Hg02N2,2PhOH,  yellow  needles, 
and  dehydroindigotin  phenolate,  C^^,Hg02N2'^^^^>  ^^®  obtained  by 
sliaking  dehydroindigotin  with  a  well-cooled  mixture  of  chloroform, 
phenol,  and  pyridine ;  the  two  additive  compounds  are  separated  by 
acetone,  in  which  the  phenolate  is  easily  soluble.  The  constitution  of 
the  phenolate  is  unknown  ;  the  substance  has  not  been  converted  into 
a  derivative  of  indigotin  or  of  dehydroindigotin.  C.  S. 

2-Phenylindolone  and  Phenylindoxyl.  Ludwig  Kalb  and 
Joseph  Bayer  (Ber.,  1912,  45,  2150 — 2162). — The  abnormal  reactions 
of  the  azomethine  group  in  dehydroindigotin  and  the  uncertainty  of 
the  constitution  of  its  dihydrochloride  (preceding  abstract)  led  the 
authors  to  examine  the  behaviour  of  similarly  constituted,  but  less 
complex,  compounds. 

3-Amino-2-phenylindole,  which  is  best  obtained  by  the  reduction  of 
3-oximino-2-phenylindole  by  alkaline  sodium  hyposulphite,  is  suspended 
in   benzene,  and  the  hot  mixture  is  treated  with  lead  peroxide.     The 

resulting  ^-imino2-phenylindole,  CgH4<C7<,.^-rT\^CPh,  m.  p.   114*5^ 

glistening,  orange-yellow  leaflets,  is  hydrolysed  by  ethereal  oxalic  acid 

to  2-p/ienylindolonej  CQH^<C,^^'^CFh,  dark  red  crystals,  m.  p.   102°, 

and    is   converted  by    concentrated    hydrochloric  acid  into   2-pIienyl- 

indolonel^- hydrochloride,  CgH^<C    ^^q    ^!>CPh.  reddish-brown  needles, 

which  is  converted  into  2-phenylindolone  very  conveniently  by  boiling 
benzene  and  a  little  calcium  oxide. 

Whilst  resembling  dehydroindigotin  in  its  property  of  forming 
abnormal  additive  compounds,  2-phenylindolone  also  exhibits  distinctly 
basic  properties,  and  forms  true  salts  with  mineral  acids.  The 
additive  compounds  are  pale  yellow,  and  in  their  behaviour  correspond 
with    the    similar     derivatives    of    dehydroindigotin.       The    methyl 

cdcoholate,     CgH4<Cp..  J>CPh'OMe,     quadratic     leaflets,     and      the 

analogously   constituted  additive  compounds   with    ammonia,    m.    p. 
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1G8°,  with  aniline,  m.  p.  about  134°,  and  with  potassium  hydrogen 
sulphite  are  described.  The  acetate,  30i4H9O]Sr,CH.^'CO2H,  m.  p.  168°, 
propionate,  3Ci4H90X,CH2M€-C0.2H,  m.  p.  204°,  and  hydrate, 

3Ci4H,ON,H20, 
m.   p.    168°,   are  stable  to  boiling    water  or  toluene,   are    dissociated 
by  boiling  acetic  acid,  benzaldehyde,  or  nitrobenzene,  and  receive  the 

annexed  formula  (in  which  X  is  H, 
CgH^-NH  OX-CPh-CO      ^^c,  or  O-CO-CHgMe),  which  are 

CO-CPh-N CPh-N— C,H,  Tr^    ^"^     those    of    the    simple 

II  ^    *  additive  compounds.     The  additive 

CgH^'CO  compounds  of  2-phenylindolone  with 

formic,  trichloroacetic,  hydrochloric, 
sulphuric,  and  other  strong  acids  are  deeply  coloured,  and  are  easily 
dissociated  in  indifferent  solvents  or  by  water  or  alcohol.  These 
phenomena  of  dissociation  and  of  halochromy  indicate,  therefore,  that 
the  additive  compounds  of  2-phenylindolone  with  strong  acids  are  true 
salts ;  consequently  they  receive  constitutions  similar  to  that  of  the 
hydrochloride  given  above.  The  fact  that  the  dihydrochloride  of 
dehydroindigotin  does  not  exhibit  halochromy  is  strong  evidence  of  its 
constitution  as  a  CC'-derivative  (preceding  abstract). 

By  reduction  with  hydrochloric  acid  and  stannous  chloride,  2-phenyl- 
indolone hydrochloride   yields  2-phenylindoxyl,   CgH^^C^p/^TTx^CPh, 

which  partly  melts  and  decomposes  at  140 — 145°,  and  is  obtained  in 
colourless  leaflets  by  crystallisation  from  dry  boiling  carbon  tetra- 
chloride in  an  atmosphere  of  carbon  dioxide ;  the  compound  is  quite 
different  from  the  various  substances  described  as  2-phenylindoxyl  in 
the  literature. 

When  2-phenylindoxyl  is  dissolved  in  boiling  benzene,  autoxidation 
occurs,  and  2-phenylindolone  is  produced.  The  two  substances  react  to 
form  an  additive  compound,  m.  p.  180 — 181°,  reddening  at  178°, 
yellow  needles,  which  probably  has  the  constitution  : 

CeH,<^^>CPh-0-C<^Jj^>NH. 

It  is  also  obtained  as  an  intermediate  product  in  the  reduction  of 
2-phenylindolone  or  the  oxidation  of  2-phenylindoxyl. 

When  2-phenylindolone  or  3-imino-2-phenylindole  is  boiled  with 
dilute  sodium  hydroxide  and  a  little  alcohol,  the  solution  yields 
3-phenyldioxindole  by  acidification.  Migration  of  the  phenyl  group 
from  position  2  to  3  must  have  occurred.  C.  S. 

iV-Methyl  Derivatives  of  Indigotin.  Leo  Ettinger  and  Paul 
Friedlander  {Ber.,  1912,  45,  2074—2080.  Compare  A.  von  Baeyer, 
Abstr.,  1884,  i,  76). — 3-Acetyl-l-methylindoxyl  (compare  Vorliinder 
and  Mumme,  Abstr.,  1902,  i,  451,  454),  tablets,  m.  p.  57°,  is  obtained 
by  boiling  methylauthranilic  acid  with  excess  of  chioroacetic  acid  in 
alkaline  solution,  and  heating  the  product  with  a  mixture  of  acetic 
anhydride  and  anhydrous  sodium  acetate.  When  it  is  dissolved  in  dilute 
alcohol  to  which  ammonia  has  been  added,  and  oxidised  by  a  current 

of  air,  1 :  V-dimethylindigotin,  ^e^i'^i^lVr'^^'^^NM  ^^6^4»  separ- 
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Hies  in  needles  with  a  coppery  lustre.  The  same  dimethylindigotin  is 
also  obtained  by  the  reduction  of  l-methyli8atin-2-anil, 

(Pummerer,  Abstr.,  1911,  i,  231),  in  aqueous  alcohol  containing  a 
little  ammonia  by  hydrogen  sulphide.  It  forms  needles,  m.  p.  182°, 
and  sublimes  at  a  higher  temperature ;  it  is  generally  much  more 
soluble  than  indigotin,  and  the  benzene  solution  possesses  a  colour 
resembling  that  of  malachite-green  ;  alkaline  hyposulphite  reduces  it 
to  a  pale  yellow  vat  (which  is  only  slightly  absorbed  by  the  fibre),  from 
which  on  the  addition  of  an  alkali  hydrogen  carbonate,  the  leuco- 
compound  separates  in  pale  yellow  needles.  Dimethylindigotin  is  more 
strongly  basic  than  indigo,  and  can  be  completely  extracted  from  its 
benzene  solution  by  hydrochloric  acid,  D  1*19. 

\-Methylindigotin  can  be  obtained  by  atmospheric  oxidation  of  a 
mixture  of  indoxyl  and  1-methylindoxyl  in  ammoniacal  solution,  and 
also  by  warming  in  acetic  acid  solution  a  mixture  of  indoxyl, 
l-methyligatin-2-anil,  and  acetic  anhydride ;  in  the  latter  preparation 
a  considerable  quantity  of  another  substance,  crystallising  in  brownish- 
red  needles,  is  obtained.  In  either  method  of  preparation  the  methyl- 
indigotin  is  best  isolated  by  extraction  with  sulphuric  or  hydrochloric 
acid  and  reprecipitating  by  the  addition  of  water ;  it  forms  coppery 
needles  (from  benzene),  which,  on  heating,  sublime  with  partial 
decomposition  ;  the  colour  of  its  solutions  approaches  more  closely 
that  of  the  above  dimethylindigotin  than  that  of  indigotin,  the 
maximum  absorption  in  xylene  solution  for  dimethylindigotin,  methyl- 
indigotin,  and  indigotin  occurring  at  \  644*5,  \  6394,  and  A  590*9 
respectively. 

d-CMoroisatin-^-chlwoanil  can  be  obtained  by  Sandmeyer's  method 
from  ;?-chloroaniline ;  it  forms  violet-black  needles,  m.  p.  205 — 206°, 
and  by  treatment  with  methyl  sulphate  and  sodium  ethoxide  gives 
5-cMoj'o-l-7nethylisatin-i>-chloroanil,  brownish-red  needles,  m.  p. 
165 — 166°;  this  can  be 'converted  into  5  :  5' -dichloro-1  :V -dimethyl- 
indigotin, CgH3Cl<!-K^Ty7~^CIC<^|™~^CgH3Cl,  needles,  which  are  in- 
soluble in  aqueous  hydrochloric  acid.  The  solutions  in  benzene 
hydrocarbons  show  maximum  absorption  at  X  665. 

In  a  similar  manner,  /;-toluidine  can  be  converted  into  1  :  b-dimethyl- 
isatin-p-toluidide,  red  needles  (from  alcohol),  m.  p.  185 — 186°,  which 
can     be     further    converted     into     1  : 1' :  5  :  5'  -  tetramethylindigotin, 

C6H3Me<^^^^^C:C<^^^>C6H3Me,    deep    blue    needles,    giving 

solutions  of  maximum  absorption  at  \  665. 

For  the  preparation  of  6  :  6'-dibromo-l  :  I'-dimethylindigotin, 
2-nitro-4-aminobenzoic  acid  by  diazotisation  and  the  Sandmeyer 
reaction  was  converted  into  4-bromo-2-nitrobenzoic  acid,  which  by 
reduction  gave  4-bromoanthranilic  acid  ;  this  was  methylated  by  the 
action  of  methyl  sulphate  on  its  solution  in  aqueous  sodium  carbonate, 
and  the  product  purified  by  conversion  into  4-bromo-2-nitrosoamini 
methylbenzoic  acid,  needles,  m.  p.  160°,  by  reduction  of   which  t 
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pure  4:-bromo-2-m9thyla7ninobenzoin  aoid,  NHMe'CgHgBr'COgH,  needles, 
m.  p.  189°,  was  obtained.  From  this,  the  action  of  chloroacetic  acid 
in  the  usual  way  gave  1-hromo-Q-carhoxyphenylmethylaminoacetic  acidy 
COgH-CeHgBr-NMe-CHg-OOgH,  prisms,  m.  p.  188°,  which  by  boiling 
with  acetic  anhydride  and  sodium  acetate  was  converted  into  6-bromo- 

3-acetyl-l-methylindoxyl,  GQlI^Br<!i^yr  ^^CH,    grey    needles,    m.    p. 

95° ;  this  was  cautiously  hydrolysed  to  6-bromo-l-methylindoxyl,  and 
the  action  of  potassium  ferricyanide  on  an  alkaline  solution  of  this 
produced  6  :  Q'-dibromo-i  :  V -dimethylindigotin,  coppery  needles,  which 
gave  a  solution  in  xylene  showing  maximum  absorption  at  \  638, 
whereas  maximum  absorption  by  6  :  6'-dibromoindigotin  is  at  X  587'5. 

The  substitution  of  methyl  groups  into  the  imino-groups  of 
indigotin  is  therefore  of  greater  influence  on  the  colour  than  is 
substitution  in  the  benzene  rings.  D.  F.  T, 


6:6'-Dibroinoindirubin.  Leo  Ettinger  and  Paul  Friedlander 
(Ber.,  1912,  45,  2081— 2083).— The  6  :  6'-dibromoindigotin  obtained 
from  Murex  brandaris  (Friedlander,  Abstr.,  1909,  i,  262)  is  not 
accompanied  by  6  :  6'-dibromoindirubin. 

6  :  6'-Dibromoindirubin  can  be  synthesised  from  6-bromoisatin  and 
6-bromoindoxyl ;  the  latter  is  already  known,  whilst  the  necessary 
6-bromoisatin  can  be  obtained  by  Sandmeyer's  method. 

m  -  Bromoaniline    can    be    converted    through     the    thiocarbamide 

derivative    into    bromoisatinbromoanil,   CgH3Br<^-|yg-TT^CIN*CgH4Br ; 

the  product,  violet-brown  needles,  m.  p.  205; — 206°,  proves  to  be  a 
mixture  of  (3-bromoi8aiin-2-m.-bromoanil  with  the  isomeric  A-bromo- 
compound.  The  mixture  when  warmed  with  diluted  sulphuric  acid 
dissolves,  and  then  a  crystalline  deposit  of  a  mixture  of  two  isomeric 
bromoisatins  forms  ;  this  can  be  separated  by  alcohol  into  Q-bromoisatin, 
needles,  m.  p.  263 — 264"^  (decomp.),  and  i-bromoisatin,  tablets,  m.  p. 
258 — 259°  (uncorr.) ;  the  identity  of  these  is  proved  by  converting 
each  into  the  corresponding  dibromoindigotin,  as  all  the  symmetrical 
dibromoindigotins  have  been  described. 

If  equivalent  amounts  of  6-bromoisatin  and  6-bromoacetylindoxyl 
are  warmed  in  glacial  acetic  acid  solution  with  a  little  fuming 
hydrochloric  acid,  6  :  Q'-dibi'omoindirubin  is  obtained  as  a  deposit  of 
brown  needles.  It  is  sparingly  soluble  in  most  solvents,  but  easily 
in  quinoline ;  alkaline  hyposulphite  reduces  it  to  a  yellow  vat, 
which  dyes  cotton  cherry-red.  The  xylene  solution  shows  two 
absorption  bands  with  maxima  at  A,  567/x/x  and  X  520/a/x.        D.  F.  T. 


Constitution  of  the  Cyanine  Dyes.  Walter  Konig  (J.  pr. 
Chem.,  1912,  [ii],  86,  166—174.  Compare  Abstr.,  1906,  i,  207; 
Kaufmann,  Abstr.,  1911,  i,  328). — The  author  discusses  the  various 
formulae  which  have  been  assigned  to  the  cyanine  dyes,  and  shows 
that    the   properties   and    behaviour    of    these    substances   are   most 
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satisfactorily  represented  by  Kaufmann's  formulse,  the  cyanines  having 
the  constitution  I  and  the  wocyanines  formula  II : 

The  formulae  explain  the  analogies  existing  between  the  pyridine  and 
cyanine  dyes,  and  also  the  formation  of  yellowish-white  nitrosoamines 
by  treating  both  the  cyanines  and  isocyanines  with  nitrous  acid. 

Further  support  is  given  to  these  formulae  by  the  synthesis  of  dyes 
(formula  III  and  IV)  resembling  the  cyanines  by  the  condensation  of 
2-  and  4-methylquinoline  salts  with  jo-dimethylaminobenzaldehyde  in 
the  presence  of  piperidine. 

(in.)  NMe,.C,H,.CH:CH.C<^^^^.^^jj  . 

(IV.)NMe,-C,H,-CH:CH-C<^«^.ig^'^. 

These  dyes  are  bluish-red  to  violet  in  colour,  and  show  the  char- 
acteristic behaviour  of  the  cyanines  of  being  almost  completely 
decolorised  by  dilute  acids. 

It  is  also  mentioned  that  salts  of  /?-hydroxyacraldehydedianilide 
condense  with  2-  and  4-methylquinoline  salts  in  the  presence  of 
piperidine,  yielding  dyes  (formulae  Y  and  VI)  which  exhibit  in  their 
chemical  behaviour  a  great  similarity  to  the  tsocyanines,  whilst  the 

(V.)  nhk.ch:ch.ch:ch.c<^»=V^^^ 

P  XT  •"M'R'V' 

(VL)  NHR-cH:cH-cH:cH-c<'^«f ^  \\zr. 

condensation  of  aldehydes  of  the  type  NRR'-CHICH-CHICH-CHO 
(where  R  =  aryl  and  R'  =  alkyl)  with  salts  of  2-  and  4-methylquinoline 
results  in  the  formation  of  dyes  (VII  and  VIII)  resembling  the 
cyanines. 

(VII.)  nrr'-ch:ch-ch:ch-ch:ch-c<^^^„^  V     . 

(VIII.)  NRR'-CH:CH-CH:CH-CH:CH-C<^tx  '  Mtt    • 

F.  B. 

Electrochemical  Reductions.  II.  Reduction  of  Secondary 
Nitroamines  to  Hydrazines.  H.  J.  Backer  (Rec.  trav.  chiin.,  1912, 
31,  142 — 195.  Compare  this  vol.,  i,  339). —  Up  to  the  present 
secondary  nitroamines  have  only  been  reduced  by  zinc  and  acetic  acid, 
the  yield  of  the  corresponding  hydrazines  being  in  all  cases  very  poor. 
Alkyl  nitroamides  have  not,  as  yet,  been  reduced  to  hydrazines.  The 
author  has  reduced  a  number  of  secondary  nitroamines  and  one  alkyl- 
nitroamide  by  electrochemical  methods,  and  has,  in  general,  obtained 
much  better  yields.  The  best  results  were  produced  by  employing  a 
cathode  of  copper,  coated  with  tin,  and   dilute  sulphuric  acid  as  the 
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electrolyte.  To  promote  solution  it  was  sometimes  necessary  to  add 
acetic  acid.  The  hydrazines,  etc.,  were  identified  by  preparation  of 
hydrazones  or  analogous  compounds  with  a  number  of  aromatic  alde- 
hydes, or  by  interaction  with  cyanates,  giving  semicarbazides.  The 
yield  of  hydrazine  was  determined  either  by  titration  in  alkaline 
solution  with  mercuric  chloride  solutioo,  or  by  weighing  the  tetrazone 
formed  in  this  reaction. 

Dimethylnitroamine  is  best  reduced  by  using  the  copper  cathode 
and  10%  sulphuric  acid  as  electrolyte.  After  reduction  the  solution  is 
evaporated  with  hydrochloric  acid,  made  alkaline  with  potassium 
hydroxide,  and  fractionated  over  barium  oxide.  as-Dimethylhydrazine 
gives  an  oxalyl  derivative  (compare  E-enouf,  Abstr.,  1881,  151)  and  a 
picryl  derivative,  m.  p.  136*5°  iV^-Nitropiperidine  gives  abetter  yield 
of  iV'-aminopiperidine  by  reduction  with  zinc  and  acetic  acid  than  by 
electrochemical  methods,  using  a  nickel  cathode  and  a  10%  solution  of 
sodium  acetate  as  electrolyte. 

For  dinitropiperazine  the  best  electrolyte  is  50%  acetic  acid.  The 
author  has  condensed  the  resulting  diaminopiperazine  with  a  number 
of  aldehydes.  The  derivatives  so  obtained  are  all  colourless,  and  are 
decomposed  on  warming  with  dilute  sulphuric  acid.  Salicylaldehyde 
gives  1  'A-disalicylideiieaminopiperazine,  C4N2Hg(NICH*CgH4*OH)2, 
white  needles,  m.  p.  226°,  which  retains  its  phenolic  character.  With 
o-methoxybenzaldehyde  there  is  produced  1  :  A:-di-o-methoxyhenzylidene- 
aminopiperazine,  C^l^ Mg(^'.CB.'CQHL^'0}le}2,  m.  p.  207°.  The  corre- 
sponding derivative  from  anisaldehyde  has  m.  p.  246 "5°.  Diamino- 
piperazine and  potassium  isocyanate  when  mixed  in  aqueous  solution 
give  1  :  i-dicarbamidopiperazine,  C4N2H8(NH'CO*NH2)2,  colourless 
crystals,  m.  p.  286°,  which  in  hydrochloric  acid  solution  reacts  with 
sodium  nitrite,  giving  a  dinitroso-com^ound,  which  is  very  unstable 
and  decomposes  at  74°,  or  on  exposure  to  light  or  moisture.  It  is 
decomposed  by  alkalis,  giving  nitrous  oxide,  carbon  dioxide,  ammonia, 
and  piperazine. 

Ethylenebismethylnitroamine,  as  prepared  by  Franchimont  and 
Klobbie  (Abstr.,  1889,  492)  from  ethylenediurethane  by  nitration, 
treatment  with  ammonia,  and  subsequent  methylation,  using,  however, 
methyl  sulphate  instead  of  the  iodide  is  best  reduced  by  suspension  in 
dilute  acetic  acid  containing  sodium  acetate,  the  copper  cathode  being 
employed.  The  resulting  hydrazine  condenses  with  anisaldehyde, 
giving  a  dianisylidenedimethylethylenedihydrazine, 

C2H4(NMe-N:CH-CfiH4-OMe)2, 
long,    white  needles,    m.    p.   147*5°.     With  />-nitrobenzaldehyde,  tii-p- 
nitrobenzylidenedimethylethyhnedihydrazine,    orange-red  needles,  m.  p. 
192*5°,  is  obtained,  which  on  the  addition  of  concentrated  hydrochloric 
acid  is  converted  into  a  pale  yellow  compound,  Cj8H2o04Ng,2HCl. 

Phenylmethylnitroamine,  which  with  concentrated  nitric  acid  gives 
trinitrophenylmethylnitroamine  (compare  Franchimont,  Abstr.,  1£10, 
i,  616),  is  electrically  reduced  in  dilute  acetic  acid  solution  containing 
sodium  acetate,  giving  as-phenylmethylhydrazine.  On  mixing  this 
with  jo-nitrobenzaldehyde  in  alcoholic  solution,  the  liquidt  is  tu^vned 
red,  and  deposits  phenyl-p-nitrobenzylidenemethylhydraziney 
NOg-CeH^-CHIN-NMePh,  ' 
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as  Rmall,  red  needles,  m.  p.  135°.  This  red  modification  on  trituration 
with  petroleum  or  ether  passes  readily  into  a  yellow  modification, 
which  has  m.  p.  130*5 — 131".  These  two  enantiotropic  modifications 
are  mutually  transformable  at  different  temperatures,  the  red  being 
the  more  stable  at  higher  temperatures.  Phenylmelhyl hydrazine  con- 
denses with  cinnamaldehyde  to  form  cinnamaldehyde-di^-phenylmeihyl- 
hydrazone^  m.  p.  112*3°,  and  with  phenyl  isocyanate  it  gives  diphenyl- 
methylsemicarhazidey  NHPh-CO'NH'NMePh,  white  needles,  m.  p. 
158-5°. 

Methyl  methylnitroaruinoformate  is  best  reduced  in  dilute  sulphuric 
acid  solution,  and  yields  methyl  methylhydrazinoformate,  which  is 
identified  by  boiling  its  solution  with  sodium  hydroxide  for  several 
liours,  when  it  is  decomposed  into  methylhydrazine,  methyl  alcohol,  and 
carbon  dioxide.  On  oxidation  by  bromine  water  the  hydrazine  gives  a 
tetrazone,  m.  p.  187*5°  (compare  Klobbie,  Abstr.,  1891,  292).  With 
benzaldehyde  it  gives  a  hydrazone,  m.  p.  77*5°,  and  with  o-nitro- 
benzaldehyde  a  hydrazone^  m.  p.  105*5°.  W.  G. 

Reduction  of  the  Ketonehydrazines  and  Ketazines  of 
Tetramethyldi-jo-aminobenzophenone  and  Fluorenone.  Theodor 
CuRTius  and  Karl  Kof  (./.  pi\  Chem.,  1912,  [ii],  86,  113—132).— 
Tetramethyldi-/?-an»inobenzophenonehydrazone  (Wieland  and  Roseeu, 
Abstr.,  1911,  i,  571)  is  readily  hydrolysed  by  cold  concentrated 
sulphuric  acid  into  its  components,  and  on  treatment  with  bromine 
vapour  in  acid  solution  yields  successively  brownish-red  and  dark 
green  dyes.  Towards  iodine  in  alcoholic  solution  the  hydrazone  behaves 
similarly,  the  final  product  consisting  of  a  dark  blue,  crystalline 
substance^  of  a  metallic  lustre,  m.  p.  240°,  with  previous  softening 
at  209°. 

Bisteti'amethyldi-p-aminohenzophenonethiocarbohydrazide, 

prepared  by  heating  the  hydrazone  for  six  hours  with  carbon 
disulphide  in  benzene  solution,  crystallises  in  citron-yellow  needles, 
m.  p.  233°;  if  the  period  of  heating  is  shortened,  a  cinnabar-red, 
microcrystalline  substance,  having  m.  p.  222°,  is  produced. 

When  reduced  with  sodium  amalgam  and  alcohol,  or  with  aluminium 
amalgam  in  moist  ethereal  solution,  tetramethyldi-/?-aminobenzo- 
phenonehydrazone  yields  s-ditetramethyldi-p-aminobenzhydrylhydrazhie, 
N2H2[CH(CgH4*NMe2)2]2.  which  forms  small,  white  crystals,  m.  p. 
285°  (decomp),  dissolves  in  glacial  acetic  acid,  yielding  a  blue  colora- 
tion, probably  due  to  the  formation  of  the  compound 

™^>C{CeH,-NMe,).NH-NH-C(C,H,-NMe,)<^^^^'^^. 

and  on  treatment  with  sodium  nitrite  and  acetic  acid,  yields  an  orange 
nitrosoamine  (?)  melting  indenuitely  about  180°. 

Benzaldehydetetramethyldi-p-aminobenzhydrylhydrazon€f 

CHPh:N-NH-CH(CgH4-NMe2)2, 

prepared  by  reducing  tetramethyldi-;?-aminobenzophenonebenzylidene- 

hydrazone,  CHPh:N-N:C(GgH4-NMe2)2  (Wieland  and  Roseeu,  loc.  cit.\ 

w/itb  .sodium  awj^l^am  and  alcohol,  crystallises  in  lustrous,  colourless 
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needles,  m.  p.  143°,  and  dissolves  in  glacial  acetic  acid,  yielding  blue 
solutions  which  probably  contain  the  compound 

It  is  hydrolysed  by  cold  dilute  hydrochloric  acid  to  benzaldehyde 
and  the  above  mentioned  »-ditetramethyldi-joaminobenzhydryl- 
hydrazine. 

When  heated  with  zinc  and  dilute  acetic  acid,  tetramethyldi-jo-amino- 
benzophenonehydrazone  is  hydrolysed  to  Michler's  ketone,  which  then 
undergoes  further  reduction  to  tetramethyldi-jo-aminodiphenyl- 
methane. 

The  azine  of  Michler's  ketone  is  obtained  by  heating  the  ketone  with 
either  hydrazine  hydrate  or  tetramethyldi-;9-aminobenzophenone- 
hydrazone  and  alcohol  at  170°  (compare  Wieland  and  Roseeu,  loc.  cit.). 

Oxidation  of  fluoronehydrazone  with  mercuric  oxide  in  benzene 
solution  gives  rise  to  diphenyleneazomelhylene  (Staudinger  and 
Kupfer,  Abstr.,  1911,  i,  751),  together  with  an  amorphous,  brick-red 
substance,  m.  p.  243°. 

Fluorenonebenzylidenehydrazone  crystallises  in  short,  orange-red 
needles,  m.  p.  91 — 94°;  Staudinger  and  Kupfer  give  82 — ^^84°. 

When  reduced  with  sodium  amalgam  and  alcohol,  fluorenone- 
hydrazone  is  converted  into  di-d-fluorylamine, 

which  crystallises  in  short,   yellow  needles,  and  melts  at   167°  to  a 
green  liquid. 

The  azine  of  fluorenone  is  obtained  in  violet-red  crystals,  m.  p.  265°, 
by  heating  fluorenone  with  hydrazine  hydrate  or  fluoreoonehydrazone 
(compare  Wieland  and  E-oseeu,  loc.  cit.).  On  reduction  with  zinc 
dust  and  acetic  acid  it  yields  9-acebylaminofluorene. 

The  compound  described  by  Sorge  (Abstr.,  1902,  i,  379)  as  p-to\y\ 
methyl  ketonehydrazone  is  found  by  the  authors  to  consist  of  p-tolyl- 
methylketazine,  N2(*^^®*^6-^4^®)2'  which  has  m.  p.  136°,  and  is  best 
obtained  by  heating  the  ketone  with  hydrazine  hydrate  and  alcohol 
at  140°.     AH  attempts  to  prepare  the  hydrazone  proved  unsuccessful. 

F.  B. 

Unusual  Oxidation  of  an  Azo-compound.  Eugen  Bamberger 
and  Oscar  Baudisch  (Ber.,  1912,  45,  2054 — 2059.  Compare  Abstr., 
1909,  i,  977) — The  oxidation  of  57/^i-/?-chlorodiazobenzene  cyanide 
in  ethereal  solution  with  hydrogen  peroxide  in  the  presence  of 
magnesium  carbonate  follows  an  unusual  course.  The  ethereal  liquid 
when  extracted  with  barium  hydroxide  solution  gives  a  precipitate 
(leaflets)  of  the  barium  salt  of  jt>-chloronitrosophenylhydroxylamine, 
which  on  treatment  with  cold  hydrochloric  acid  yields  the  free 
jo  -  chloronitrosophenylhydroxylamine,  CgH4Cl*N(N0)'0H  (m.  p. 
73*5 — 74*5°).  The  residual  ethereal  solution  on  evaporation  leaves 
orange-red  crystals  of  p-chlorophenylazoformamide, 
CgH^Cl-NIN-CO-NHg, 
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m.  p.   181 — 182°  (compare  Hantzsch   and    Schultze,   Abstr.,    1895,  i, 
658). 

On  oxidation  in  a  similar  manner,  but  in  the  presence  of  sodium 
hydroxide  solution  in  place  of  magnesium  carbonate,  8i/n-p-ch]orod\a.zo- 
benzene  cyanide  gives  jo-chlorophenylazoformamide  with  a  very  small 
quantity  of  nitrosophenylhydroxylamine. 

180  {anti-)p-Ch\orodmzobeT\zene  cyanide  when  treated  as  above  with 
hydrogen  peroxide  in  the  presence  of  magnesium  carbonate  is  chemically 
unaffected. 

The  first-named  of  the  authors  in  a  footnote  states  that  he  now 
accepts  the  analogy  between  the  steric  behaviour  of  the  diazo-com- 
pounds  and  the  oximes ;  he  points  out  the  similarity  of  the  oxidation 
of  the  normal  (s?/n-)diazotates  to  a  benzenediazoic  acid  and  a  nitroso- 
phenylhydroxylamine (Bamberger  and  Baudisch,  loc.  cit.) : 
NPhlNONa  —  NPhlNONa  —  NPhiNONa, 

b  O 

with  the  oxidation  of  the  oximes  to  a  hydroxamic  acid  and  a  substi- 
tuted nitromethane  (Bamberger,  Abstr.,  1900,  i,  500), 

CPhlN-OH  —  CHPhlN-OH  -^  CHPhlN-OH  (—  CHgPh-NOa). 

OH  b 

D.  F.  T. 

Heat  Coagulation  of  Proteins.  III.  The  Influence  of  Alkali 
on  Reaction  Velocity.  Harriette  Chick  and  Charles  J.  Martin 
(/.  Physiol,  1912,  45,  61—69.  Compare  Abstr.,  1911,  i,  822).— The 
denaturation  rate  of  egg-albumin  in  alkaline  solutions  is  increased  by 
increased  concentration  of  hydroxy  1  ions,  just  as  it  is  by  hydrogen  ions 
in  acid  solution.  As  denaturation  proceeds,  hydroxyl  ions  are  con- 
tinuously removed,  but  if  the  alkalinity  is  kept  constant  by  the  presence 
of  excess  of  solid  magnesium  oxide,  denaturation  proceeds  as  a  reaction 
of  the  first  order,  as  was  also  shown  in  the  case^of  acid. 

The  influence  of  acids  and  alkalis  on  this  phenomenon  is  compared 
with  their  effect  on  the  viscosity  and  precipitability  by  alcohol  of 
protein  solutions,  and  on  the  imbibition  of  water  by  protein.  It  is 
suggested  that  protein  in  the  form  of  salts  is  in  more  intimate 
association  with  water.  W.  D.  H. 

The  Precipitation  of  Suepensoid  Protein  by  Various  Ions. 
W.  Nevill  Heard  {J.  Physiol.,  1912,  45,  27— 38).— The  power  of  an 
electrolyte  to  precipitate  negatively-charged  suspensoid  protein  is 
primarily  dependent  on  the  valency  of  the  cation,  but  this  is  greatly 
modified  by  the  relation  of  the  latter  to  the  OH-group  and  its  capacity 
to  reduce  the  ionisation  of  that  group. 

Positively  charged  suspensoid  protein  being  kept  in  solution  by  the 
charge  given  it  by  the  H  ion,  the  power  of  the  anion  to  precipitate  is 
due  to  its  capacity  to  reduce  the  ionisation  of  the  compound  of  acid  and 
protein.  Although  the  cation  is  the  principal  element  in  the  precipi- 
tation of  alkaline  protein,  and  the  anion  in  the  precipitation  of  acid 
protein,  the  accompanying  ion  is  probably  never  without  some  effect. 

W.  D.  H. 
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The  Conditions  for  the  Complete  Hydrolysis  of  Proteins. 
Donald  D.  van  Slyke  (/.  Biol.  Ghem.,  1912,  12,  295— 300).— The  per- 
centage of  ami  no-nitrogen  reaches  a  definite  maximum  when  acid 
hydrolysis  of  a  protein  is  complete,  and  this  maximum  is  the  same 
whether  the  hydrolysis  occurs  at  100°  or  150".  The  ammonia  does  not 
reach  a  definite  maximum,  but  increases  the  longer  the  hydrolysis 
continues.  W.  D.  H. 

Complex  Compounds  of  Ferrous  Salts,  Hydrogen  Peroxide, 
and  Proteins ;  On  the  Part  Played  by  Iron  in  Biological 
Oxidation  Processes.  Franz  Rohmann  and  T.  Shmamine  {Biochem. 
ZeitscL,  1912,  42,  235 — 249). — Iron  by  itself,  in  colloidal  or  protein 
solutions,  is  not  capable  of  causing  oxidation  by  molecular  oxygen  to 
the  extent  at  which  oxidative  processes  take  place  in  the  organism. 
Dyad-  or  triad-iron  (the  latter  probably  only  after  preliminary  reduction) 
forms  compounds  with  hydrogen  peroxide  which  have  a  strong 
oxidative  capacity.  In  solutions  of  certain  proteins  (egg-white,  sodium 
nucleate,  and  proteoses  from  Witte's  peptone),  ferrous  salts  can  remain 
in  solution,  which  in  conjunction  with  hydrogen  peroxide  can  bring 
about  energetic  oxidation.  If  suitable  proportions  of  protein,  iron 
salts,  and  hydrogen  peroxide  be  chosen,  precipitates  can  be  produced, 
several  of  which  are  described  by  the  authors  under  the  name  of 
oxyferrous-protein  compounds.  Such  substances  have  the  property  of 
blueing  guaiacum  tincture^  and  in  the  presence  of  excess  of  hydrogen 
peroxide,  oxidising  substances  like  pyrogallol  and  quinol.  They  can  thus 
act  as  oxygenases  orperoxydases.  It  is  suggested  that  similar  compounds 
can  play  an  active  part  in  the  oxidative  processes  in  the  cell. 

S.  B.  S. 

Compounds  of  Ferric  Salts  with  Albumoses.  Franz  Rohmann 
and  T.  Shmamine  (Biochem.  Zeitsch.,  1912,  42,  250— 254).— On 
addition  of  simple  ferric  salts,  such  as  the  sulphate  to  a  solution  of 
Witte's  peptone,  a  precipitate  containing  both  iron  and  sulphate  is 
obtained.  The  substance  has  the  properties  of  an  acid  insoluble  in 
water,  as  it  dissolves  in  alkalis  giving  a  solution  which  is  neutral  to 
turmeric  paper.  If  such  a  solution  is  treated  with  excess  of  alkali, 
the  iron  is  precipitated  as  hydroxide.  If  barium  hydroxide  is  used, 
barium  compounds  of  albumose  pass  into  solution.  On  treatment  of 
the  solution  with  the  theoretical  quantity  of  sulphuric  acid  necessary 
to  combine  with  the  barium,  a  part  of  the  albumoses  is  separated  with 
the  barium  sulphate  as  a  substance  insoluble  in  water,  which  is, 
however,  soluble  both  in  acids  and  alkalis.  It  is  suggested  that  these 
reactions  might  be  employed  for  separating  certain  constituents  from 
digestion  mixtures.  S.  B.  S. 

Fibrinogen.  I.  The  Biological  Differentiation  of  the  Three 
Proteins  of  Blood  Plasma.  Julius  Bauer  and  St.  Engel  {Biochem. 
Zeitsch.,  1912,  42,  399 — 402). — Just  as  caseinogen  can  be  differen- 
tiated from  lactoglobulin  and  lactalbumin  (which  according  to  the 
authors   are    identical   with    serum-globulin    and    serum-albumin),   so 
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fibrinogen  can  bo  differentiated  from  the  other  blood  proteins.  The 
methods  of  differentiation  employed  were  those  of  the  prfcipitation 
reaction  and  the  deviation  of  the  complement.  The  fibrinogens  from 
different  species  of  animals  could  also  be  differentiated  in  a  similar 
way.  S.  B.  S. 

Distribution  of  Salts  between  Saturated  Aqueous  and 
Moist  Gluten.  Alb.  J.  J.  Vandevelde  and  L.  Bosmans  {Bull.  Soc. 
chim.  Belg.j  1912,  26,  249— 254).— Saturated  solutions  of  salts 
(40  c.c.)  and  moist  gluten  (5  grams,  containing  3*4  grams  of  water) 
were  kept  at  37°  for  one,  two,  and  three  weeks,  and  the  amounts  of 
salts  in  the  solution  and  in  the  gluten  estimated.  The  dry  matter  of 
the  gluten  remained  unchanged.  The  weight  of  the  moist  gluten 
diminishes,  the  absorption  of  salt  being  coincident  with  loss  of  water. 

By  dividing  the  percentages  of  salt  in  solution  by  the  percentages 
in  the  moist  gluten,  it  is  shown  that  chlorides  and  nitrates  of  alkalis 
give  higher  coefficients  than  those  of  the  alkaline  earths.  With 
potassium  salts  the  coefficient  of  the  nitrate  is  lower  than  that  of  the 
chloride,  and  the  sulphate  lower  than  the  nitrate.  In  the  case  of 
sodium  salts,  the  relations  are  reversed.  The  chlorides  and  nitrates  of 
barium,  strontium,  and  calcium  show  only  slight  differences.  The 
highest  coefficients  obtained  are  those  of  ammonium  and  magnesium 
sulphates,  both  of  which  are  important  in  the  fractional  precipitation 
of  proteins.  N.  H.  J.  M. 

Constitution  of  the  Colouriog  Matter  of  Blood.  III. 
Oscar  Piloty  and  Siegfried  J.  Thannhauser  (Annalen,  1912,  390, 
191 — 209). — The  determination  of  the  constitution  of  the  colouring 
matter  of  the  blood  is  rendered  difficult  by  the  fact  that  by  the 
degradation  of  the  substance,  whilst  one  half  of  the  molecule  is 
obtained  in  well-defined  compounds  (pyrroles  and  their  carboxylic 
acids),  the  other  half  is  obtained  in  the  form  of  the  amorphous, 
ill-defined  hiematopyrrolidinic  acid.  It  is  fortunate,  therefore,  that 
bilirubin  (obtained  from  the  gall-stones  of  the  ox)  yields  by  its 
degradation  a  substance,  bilic  acid,  which  is  quite  analogous  to 
hsematopyrrolidinic  acid,  but  is  crystalline  and  well-defined.  Since  it 
is  extremely  probable  that  the  colouring  matter  of  the  bile  is  directly 
produced  in  the  liver  from  the  colouring  matter  of  the  blood,  the 
authors  hope,  by  determining  the  constitution  of  bilic  acid,  to  secure 
a  tool  whereby  the  constitution  of  hsematopyrrolidinic  acid,  and 
ultimately  that  of  the  colouring  matter  of  the  blood,  may  be  fashioned 
with  certainty. 

By  fusion  with  potassium  hydroxide  and  a  little  water  at  200°  and 
finally  at  370°,  bilirubin  yields  an  oil  which  is  shown  to  contain 
bis-2  :  d-dimethylpyrrole,  C^^H^^'N^^  m.  p.  84 — 85°,  colourless  crystals 
(picraie^  m.  p.  148°),  and  2:3:  i-trimethylpyrrole,  which  has  only  been 
isolated  as  the  picrate,  C7HuN,C6H2(N02)3*OH,  m.  p.  140°  on  account 
of  lack  of  material.  The  synthesis  of  tliese  two  pyrrole  derivatives 
will  be  described  in  a  future  communication. 

By  reduction  on  the  water-bath  with  hydriodic  acid   (D  1*96)  and 
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phosphonium  iodide  in  the  presence  of  glacial  acetic  acid,  bilirubin 
yields,  in  addition  to  a  very  small  quantity  of  a  base  (unexamined), 
which  is  volatile  with  steam,  hilic  acid,  and  an  acid  which,  being 
isomeric  with  phonopyrrolecarboxylic  acid,  is  called  \&ophonopyrrole- 
carhoxylic  acid. 

Bilic  acid,  Cj^IIggOgNg,  m.  p.  187°,  colourless  plates,  does  not 
respond  to  the  pine-shaving  test,  and  does  not  develop  a  red  coloration 
with  ^-dimethylaminobenzaldehyde.  The  acid  is  moderately  soluble 
in  water,  forming  a  solution  which  foams  on  shaking,  liberates  carbon 
dioxide  from  sodium  carbonate,  and  forms  an  amorphous  picrate. 

Bilic  acid  yields  haematic  acid  and  methylethylmaleimide  by  oxida- 
tion with  chromic  and  dilute  sulphuric  acids  at  50 — 60°,  or  by 
treatment  with  nitrous  acid  in  warm  dilute  sulphuric  acid.  This 
fact,  taken  in  conjunction  with  the  fact  that  bilic  acid  yields,  by 
fusion  with  potassium  hydroxide,  a  mixture  of  pyrroles  which  does  not 
contain  haemopyrrole  (thereby  showing  that  an  oxygen  atom  in  bilic 
acid  must  be  present  in  a   hydroxy}  group  in  the  a-position  to  an 

imino-group)  is  strong  evidence 
CHg'COgH  in  favour  of  the  annexed  formula 

'  j^-u-  of  bilic  acid. 

The   authors   show  that    zinc 


CMe— CH/  \CH/  ^C-OHa-OH  hsematopyrrolidinate  also  yields 
CMe     CH         CH CEt  haematic   acid    and    methylethyl- 

\     /      \     /  maleimide    by     oxidation     with 

NH       CH  chromic    and     dilute     sulphuric 

^  acids    at     about     50°.       Conse- 

quently, the  constitution  of  hsematopyrrolidinic  acid  previously 
suggested  is  to  be  replaced  by  one  differing  from  that  of  bilic  acid 
only  by  containing  a  methyl  group  in  place  of  the  CHg'OH. 

liio Phonopyrrolecarboxylic  acid,  CgH^gOgN,  m.  p.  126 — 127°,  colour- 
less, prismatic  needles,  responds  to  the  pine-shaving  test,  forms  a 
picrate,  m.  p.  146°,  and  is  converted  by  sodium  nitrite  and  dilute 
sulphuric  acid  at  about  50°  into  the  semi-oxime  of  haematic  acid, 
decomp.  210°,  identical  with  that  obtained  from  xanthopyrrole- 
carboxylic  acid  ;  the  semi-oxime  yields  haematic  acid  by  hydrolysis 
with  boiling  dilute  sulphuric  acid.  zsoPhonopyrrolecarboxylic  acid, 
therefore,  is  2  :  4-dimethylpyrrole-3-propionic  acid, 


A  Comparison  of  Paranuclein  Split  off  from  Caseinogen 
with  a  Synthetic  Paranuclein  based  on  Immunity  Reactions. 
Frederick  P.  Gay  and  T.  Brailsford  Kobertson  {J.  Biol.  Chem., 
1912,  12,  233 — 238). — Paranuclein  and  synthetic  paranuclein-^ 
(Robertson)  derived  from  the  products  of  complete  peptic  digestion  of 
caseinogen  and  synthesised  by  the  action  of  pepsin  at  36°  are  inter- 
changeable, as  tested  by  reactions  of  anaphylaxis  and  of  alexin 
fixation  with  an  anti-caseinogen  serum.  They  have  identical  and 
specific  antigenic  properties  that  are  not  present  in  the  original  peptic 
digestion  product.  W.  D.  H. 
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Electrochemistry  of  Proteins.  VIII.  The  Dissociation 
of  Solutions  of  the  Sulphate  and  Chloride  of  Protamine 
(Salmine).  Thorburn  Brailsford  Robertson  {J.  Physical  Chem., 
1912,16,382—394.  Compare  Abstr.,  1911,  i,  933).— The  proteins 
hitherto  investigated  by  the  author  have  been  either  predominantly 
acidic  (caseinogen,  serum-globulin)  or  feebly  basic  (ovimucoid).  The 
protein  salmine  here  considered  is  of  the  predominantly  basic  type. 

Salmine  sulphate  was  prepared  from  the  sperm  of  Pacific  salmon 
by  Kossel's  method  (Abstr.,  1898,  i,  715).  The  chloride  was  obtained 
from  it  by  interaction  with  barium  chloride.  The  author's  products 
were  not  analysed. 

The  dissociation  of  these  salts  obeys  Ostwald's  law  for  a  binary 
electrolyte  in  the  special  form  devised  by  the  author.  The  number  of 
ions  is  therefore  two  or  a  multiple  of  two. 

In  the  case  of  the  sulphate  no  further  evidence  could  be  obtained 
because  the  substance  separates  as  an  oily  phase  on  cooling  and  does 
not  lend  itself  to  cryoscopic  measurements. 

According  to  the  conductivity,  a  J%  solution  of  salmine  chloride  is 
almost  completely  ionised.  The  freezing  point  of  this  solution 
indicates  a  concentration  (molecular  +  ionic)  of  -Af /46.  The  amount  of 
hydrochloric  acid  present  according  to  the  empirical  formula 

C3„H„N,,0„4HC1 
(Kossel)  is  N/ib.  Hence  one  ion  is  produced  for  every  molecule  of 
hydrogen  chloride  in  the  compound.  The  author  argues  that  one 
molecule  of  salmine  chloride  must  yield  four  ions,  and  as  it  behaves  as 
a  binary  electrolyte,  these  ions  must  be  capable  of  combining  in  pairs. 
From  the  value  of  the  conductivity  constant  (p  =  4  approximately),  it 
is  deduced  that  each  ion  must  be  quadrivalent. 

Accepting  the  suggestion  of  Kossel  and  Dakin  that  there  are  twelve 
arginine  radicles  and  twelve  hydrogen  chloride  molecules  in  a  salmine 
hydrochloride  molecule,  the  author  supposes  that  half  the  arginine 
radicles  combine  with  the  acid  to  form  the  anions,  whilst  the  remainder 
of  the  arginine  radicles  form  the  corresponding  cations.  In  other 
words,  salmine  hydrochloride  dissociates  into  twelve  quadrivalent 
protein  ions. 

The  dissociation  is  formulated  on  the  same  lines  as  that  of 
ovimucoid  hydrochloride  {loc.  cit.).  R.  J.  C. 

Nature  of  Animal  Lactase.  Marjory  Stephenson  (Bio.-Chem.  /., 
1912,  6,  250 — 254). — E.  F.  Armstrong  showed  that  there  are  two 
kinds  of  lactase,  one,  galacto-lactase,  inhibited  only  by  galactose,  and 
the  other,  gluco-lactase,  inhibited  only  by  dextrose.  The  lactase  in 
the  intestine  of  animals  belongs  to  the  latter  class.  W.  D.  H. 

Syntheses  of  Alkyl  Glucosides  by  means  of  Bmulsin : 
/8-Methyl  Glucoside,  )8-Ethyl  Glucoside,  and  )3-Propyl  Gluco- 
side.  Emile  Bourquelot  and  Marc  Bridel  {Compt.  rend.,  1912, 
155,  86 — 88.  Compare  this  vol.,  i,  522,  672). — Emulsin  acting  on 
a  solution  of  dextrose  in  85%  methyl  alcohol  in  the  course  of  thirty- 
four  days  converts  79%  of  the  sugar  into  /S-methylglucoside,  m.  p. 
102 — 104°,  [a]j)  -  3206°,  which  in  aqueous  solution  is  completely 
re-hydrolysed  by  emulsin. 
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The  authors  have  succeeded  in  obtaining  )8-ethyl  glucoside  in  a 
crystalline  form  (compare  Konigs  and  Knorr,  Abstr.,  1901,  i,  369) 
from  the  syrupy  product  obtained  by  a  similar  reaction  by  dissolving 
it  in  cold  pure  acetone  and  keeping  the  solution.  It  crystallises 
in  white,  felted  masses,  m.  p.  73°,  [ajo  -  33*38°  It  is  very  hygroscopic, 
but  its  aqueous  solution  does  not  reduce  Fehling's  solution. 

/S-Propyl  glucoside  similarly  prepared  crystallises  in  silky  tufts, 
[a]D  -  34-9°.  W.  G. 

The  Supposed  Specific  Action  of  Phenolase.  Alexis  Bach 
and  (Mile.)  Y.  Maryanovitch  {Arch.  Sci.  phys.  nat,  1912,  [iv],  33, 
483—497;  Biochem.  Zeitsch.,  1912,  42,  417— 431).— The  influence 
exercised  by  salts  (calcium  chloride  and  acetate,  zinc  sulphate  and 
acetate,  manganese  sulphate  and  acetate,  aluminium  sulphate)  on 
phenolase  when  acting  on  different  substrates  (guaiacol,  quinol, 
pyrogallol,  orcinol,  a-naphthol  +  jt?-phenylenediamine)  varies  with  the 
nature  of  the  substrate.  Thus  calcium  chloride  retards  the  oxidation 
of  guaiacol  and  of  pyrogallol  and  accelerates  oxidation  of  the  other 
phenols  mentioned.  Zinc  sulphate  accelerates  the  oxidation  of  guaiacol 
and  of  the  mixture  a-naphthol +jt?-phenylenediamine,  but  retards  action 
in  all  other  cases.  There  is  no  direct  relation  between  the  hydrolysis 
of  the  salts  and  their  action. 

The  salts  have  a  similar  specific  influence  on  the  oxidation  of  the 
phenols  by  themselves  in  the  absence  of  phenolase.  It  is  therefore 
unnecessary  to  attribute  the  varying  behaviour  of  phenolase  to  the 
presence  in  it  of  several  specific  ferments.  All  attempts  to  isolate  such 
specific  enzymes  have  failed,  and  the  specific  differences  observed  are  to 
be  attrijputed  to  the  formation  of  complexes  between  the  salt  and  the 
phenol  which  are  more  or  less  readily  oxidised,  as  the  case  may  be,  than 
the  original  phenol. 

The  inability  of  the  oxydase  of  the  potato  to  act  on  guaiacol  is  due, 
not  to  the  absence  of  a  specific  oxydase,  but  to  the  ease  with  which  the 
products  of  oxidation  of  guaiacol  are  reduced  by  a  reducing  enzyme  also 
present  in  the  potato.  The  products  of  oxidation  of  quinol  or  of 
pyrogallol  are  not  so  easily  reduced. 

The  inability  of  certain  preparations  of  phenolase  to  oxidise  orcinol 
is  to  be  attributed  to  the  absence  of  salts  of  alkaline  reaction,  the 
presence  of  which  is  essential  for  the  spontaneous  oxidation  of 
orcinol. 

There  is  thus  no  evidence  that  phenolase  is  in  any  way  specific,  or 
that  a  different  oxydase  is  required  to  oxidise  polyhydroxyphenols  than 
for  monohydroxyphenols.  E.  F.  A. 

Relations  of  Isomorphism  in  Organometallic  Compounds. 
II.  Derivatives  of  Tervalent  Elements.  Paul  Pascal  {Bull.  Soc. 
chim.,  1912,  [iv],  11,  595—602.  Compare  this  vol.,  i,  524).— The 
author  has  studied  the  elements  of  the  nitrogen  family  by  means 
of  their  compounds  corresponding  with  triphenylamine,  and  his  results 
bear  out  the  facts  already  known  as  to  the  subdivision  of  this  family, 
nitrogen  and  phosphorus  going  together,  then  arsenic  and  antimony, 
whilst  bismuth  stands  somewhat  apart. 
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Triphenylamine  and  triphenylphoflphine  both  crystallise  in  the 
monoclinic  system,  triphenylarsine  and  triphenylstibine  in  the  triclinic, 
whilst  triphenylbismuthine  crystallises  in  the  monoclinic  system,  but 
in  forms  fundamentally  different  from  the  amine  and  stibine.  A  study 
of  their  molecular  volumes  groups  them  in  the  same  way.  Further, 
the  author  has  studied  the  solidification  temperatures  of  mixtures  of 
these  substances  and  plotted  the  corresponding  curves,  and  the  results 
of  this  thermal  analysis  are  in  accord  with  the  chemical  study  of  this 
group  of  elements.  W.  G. 

Aromatic  Arsenic  Compounds.  I.  jo-Nitrosophenylarsinic 
Acid.  P.  Karrer  (i5er.,  1912,  45,  2065— 2068).— If  a  neutral  or 
feebly  alkaline  solution  of  atoxyl  is  oxidised  with  a  neutralised  solu- 
tion of  permonosulphuric  acid,  the  resultant  liquid  on  acidifying 
deposits  pale  yellow  needles  of  ^-nitrosophenylarsinic  acid, 

NO-CgH4-A80(OH)2. 
This  substance  shows  all  the  typical  nitroso-reactions  ;  on  heating  it 
turns   brown  at   180^,  and  chars   without  melting,  but  when  rapidly 
heated  it  explodes  ;  it  has  no  medicinal  value.     Sodium  hyposulphite 
reduces  it  to  pjo'-diamiooarsenobenzene  (Ehrlich  and  Bertheim,  Abstr., 

1911,  i,  593),  whilst  milder  reducing  agents,  such  as  sulphurous  acid 
reduce  it  to  p-aminophenylarsenic  oxide. 

(Jlauser's  method  for  the  estimation  of  nitrogen  (Abstr.,  1901, 
ii,  422)  gives  satisfactory  results  with  p-nitrosophenylarsinic  acid. 

D.  F.  T. 

Action  of  the  Acetal  of  Propargaldehyde  on  Mercuriated 
Amines.     Fritz  Reitzenstein  and  Gottlieb  Bonitsch  {J.  pm  Chem., 

1912,  86,  [ii],  73 — 81). — The  authors  have  attempted  to  prepare  the 
compound,  OAc-Hg-Cj-H^-NH-CHICH-CHrN-CeH^-Hg-OAc,  by  the 
condensation  of  ;?-aminophenylmercuric  acetate  with  the  acetal  of 
propargaldehyde,  but  these  attempts  have  not  met  with  success. 

When  heated  on  the  water-bath  with  the  acetal  of  /3-ethoxy- 
acraldehyde,  ^aminophenyl mercuric  chloride  yields  an  orange-red 
«w6s«a»ic<?,  probably  HgGl-CgH4-NH-CH:CH-CH(OEt)2,  which  darkens 
at  160°  and  has  m.  p.  190°. 

Diazotised  3"  -  amino  -4:4'-  tetramethyldiaminotriphenylmethane 
combines  with  phenol  dissolved  in  aqueous  sodium  hydroxide,  yielding  a 
dark  yellow  sodium  salt  of  4 :  Ai'-tttraniethijldiaminotripkenylmethane- 
^"■azophenol,  0^s.'QQ^^'W,l^'QQB.^'OB.{QQ^^'^Me^\,  and  with  o-hydr- 
oxyphenylmercuric  chloride  to  form  a  dark  green  substancej  possibly 
HgCl-C6Ef3(OH)-N:N-C,H,-CH(CeH4-NMe2)2. 

The    interaction    of    o-aminophenylmercuric    acetate    and    dinitro- 
phenylpyridinum  chloride  in  acetone  solution  yields  a  reddish-brown 
substance,  which  probably  has  the  constitution  : 
OAc-Hg-C6H,-N:CH-CH:CH-CH:CH-NH-C6H^-Hg-NH-C6H3(N02)2. 


H    01  F.  B. 
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Action  of  Ultraviolet  Rays  on  Gaseous  Hydrocarbons. 
Daniel  Berthelot  and  Henry  Gaudechon  {Gompt.  rend.^  1912, 
155,  521 — 522). — A  claim  for  priority  over  Landau  (ibid.,  403) 
in  the  study  of  the  action  of  light  on  saturated  hydrocarbons.  The 
authors  briefly  recapitulate  the  results  previously  recorded  by  thein 
(compare  Eev.  gen.  des  Sciences,  1911,  330).  W.  G. 

Optical  Investigation  of  Hungarian  Naphtha.  Michael  A. 
Rakusin  and  E.  Laslo  (J.  Buss.  Phys.  Ghem.  Soc,  1912,  44,  1076). — 
A  sample  of  Hungarian  naphtha,  D^^  0*8348,  gave  a  carbonisation 
constant,  J{,  greater  than  0*25%.  Seven  fractions  showed  rotations  of 
0 — ^^1*6  saccharimetric  divisions,  and  gave  the  ordinary  coloration  with 
TschugaefE's  cholesterol  reagent.  T.  H.  P. 

Decomposition  of  Methylene  Iodide  and  its  Bearing  on  the 
Constitution  of  Steel.  Edward  D.  Campbell  and  Henry  S. 
Rawdon  [J.Amer.  Ghem.  Soc,  1912,  34, 1159— 1168).— The  hypothesis 
recently  advanced  by  Sargent  (this  vol.,  i,  674),  that  the  mixture  of 
hydrocarbons  obtained  on  dissolving  steel  in  hydrochloric  acid  may  be 
explained  by  the  decomposition  of  a  single  carbide  of  iron,  CEeg, 
into  methylene  which  polymerises  into  the  olefines,  is  strongly  criticised 
with  regard  to  its  originality  and  its  truth.  The  old  assumption  that 
methylene,  if  liberated  in  acid  solution  in  presence  of  nascent  hydrogen, 
would  either  be  completely  reduced  to  methane  or,  if  polymerisation 
took  place,  this  would  not  proceed  beyond  the  formation  of  ethylene, 
which  latter  might  be  reduced  to  methane,  is  now  confirmed.  Methylene 
iodide  was  reduced  by  means  of  a  zinc-copper  couple,  and  found  to 
yield  no  hydrocarbon  with  more  than  two  carbon  atoms,  even  in  the 
presence  of  ferrous  chloride.  In  one  experiment,  16*798  grams  of 
methylene  iodide  and  hydrochloric  acid  acting  on  an  excess  of  zinc 
until  all  action  had  ceased,  yielded  16*15  litres  of  gas,  which  contained 
64*6  c.c.  of  ethylene  and  1033  6  c.c.  of  methane,  leaving  17'4%  of  the 
carbon  in  the  form  of  ethyl  and  ethylene  haloids. 

The  authors  plead  for  the  recognition  of  the  possibility  of  there 
being  many  complex  carbides  of  iron  in  which  the  property  of  carbon 
to  link  up  with  carbon  is  preserved.  Their  experience  shows  that  the 
conception  that  in  steel  the  main  part  of  the  iron  holds  in  solution  a 
number  of  carbides  the  constitution  of  which  depends  on  the  carbon 
concentration  and  heat  treatment,  is  not  contrary  to  fact.      J.  C.  W. 

Preparation  of  /3y-Dim ethyl- A*''- butadiene.  Farbenfabriken 
VORM.  Friedr.  Bayer  &  Co.  (D.R.-P.  246660,  249030,  250086).— The 
preparation  of  ^y-dimethyl-A"''-butadiene  from  pinacone  can  be  effected 
by  dehydration  with  potassium  hydrogen  sulphate  or  acid  salts  of  di- 
or  poly-sulphonic  acids ;  pinacone  (500  parts)  is  intimately  mixed  with 
the  salt  (750  parts),  the  mixture  heated  at  140 — 150°,  and  the  product 
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separated  by  fractional  distillatioD.  Toluidine  hydrogen  sulphate  or 
other  hydrogen  salts  of  sulphuric  acid  can  be  employed  for  this 
reaction,  as  can  also  neutral  salts  having  an  acid  reaction  such  as  the 
alums,  the  sulphates  of  copper,  iron,  aluminium,  etc.      F.  M.  G.  M. 

Preparation  of  leoprene.  Farbenfabriken  vorm.  Friedr. 
Bayer  «k  Co.  (D.R.-P.  246241.  Compare  Abstr.,  1906,  i,  394).— 
When  methylwapropenylcarbinol,  CHglCMe-CHMe-OH,  is  heated 
slowly  to  130 — 150°  with  10  parts  of  anhydrous  oxalic  acid,  water  is 
eliminated  and  isoprene  formed.  The  oxalic  acid  can  be  replaced  by 
zinc  chloride,  hydrogen  potassium  sulphate,  or  similar  dehydrating 
agents.  F.  M.  G.  M. 

Preparation  of  Erythrene  and  Isoprene.  Farbenfabriken 
VORM.  Friedr.  Bayer  &  Co.  (D.R.-P.  247145.  Compare  Abstr.,  1911, 
i,  598). — When  the  quaternary  halogen  ammonium  bases  of  general 
formula  CH^-CHX-CHY-CHg-NMegX  (where  X  is  a  halogen  atom 
and  Y  hydrogen  or  methyl)  are  distilled  with  either  alkaline 
hydroxides  or  alkaline  earths,  they  furnish  erythrene  or  isoprene 
according  to  the  equation:  CHg-CHX-CHY-CHg'NMegX  +  2K0H  = 
2KX  +  CHglCH-CYICHg  +  NMeg  +  2H2O. 

The  compound,  HO'CHMe-CHMe-CHg'NMegBr,  is  a  colourless, 
crystalline  mass,  whereas  the  halogenated  bases  are  usually  viscid, 
brown  syrups.  •  F.  M.  G.  M. 

A  Method  for  the  Exact  Determination  of  the  Position  of 
the  Hydroxyl  Groups  in  Polyhydroxy-compounds.  Jacob 
Boeseken  {Proc,  K.  Akad.  Wetensch.  Amsterdam,  1912,  15,  216 — 223). 
— The  experiments  of  Boeseken  and  van  Bossem  (this  vol.,  ii,  147) 
have  shown  that,  of  the  poly  hydroxy  benzenes,  only  the  ortho-deriv- 
atives exert  a  very  great  positive  influence  on  the  conductivity  of  boric 
acid. 

Simple  glycols  do  not  increase  the  conductivity,  and  it  is  assumed 
that  the  hydroxyl  groups  repel  one  another,  a  similar  condition 
occurring  in  sucrose.  a-Dextro?e  increases  the  conductivity  at  first, 
the  value  then  falling,  whilst  ^-dextrose  has  little  influence  at  first, 
the  conductivity  then  increasing  until  the  same  final  value  is  reached. 
This  behaviour  gives  a  clue  to  the  configuration  of  the  two  isomerides. 

C.  H.  D. 

Ethoxides  of  Calcium  and  Barium.  Robert  de  Fororand 
(Ann.  Chim.  Phys.,  1912,  [viii],  26,  209— 227).— A  more  detailed 
account  of  work  published  already  (this  vol.,  i,  67). 

Calcium  ethoxide,  prepared  by  Doby's  method  (Abstr.,  1903,  i, 
546),  develops  40  27  Cal.  on  neutralisation  by  hydrochloric  acid, 
whence  its  heat  of  formation  is  93*93  Cal.  That  of  its  molecular 
compound  with  2  mols.  of  ethyl  alcohol  is  102*48  Cal.,  whilst  solution 
of  calcium  in  excess  of  alcohol  develops  101*04  Cal.  The  last  figure 
is  very  close  to  Guntz's  result  for  the  solution  of  calcium  in  water, 
namely,  101*12  Cal.  T.  A.  H. 
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Oxidation  of  Propylene  Glycol.  I.  The  Action  of 
Alkaline  Permanganate  Giving  Carbonic,  Acetic,  and  Oxalic 
Acids.  William  Lloyd  Evans  and  Edgar  J.  Witzemann  {J.  Amer. 
Chem.  Soc,  1912,  34,  1086— 1104).— The  paper  commences  with  a 
brief  resume  of  the  results  of  previous  investigations  under  various 
conditions. 

The  action  of  an  alkaline  solution  of  potassium  permanganate  on 
aqueous  propylene  glycol  at  room  temperature  gives  as  sole  end 
products,  carbon  dioxide,  acetic  and  oxalic  acids  ;  an  increase  in  the 
proportion  of  alkali  raises  the  ratio  of  oxalic  to  acetic  acid  (compare 
Cochenhausen,  Abstr.,  1899,  i,  251);  raising  the  temperature  increases 
the  proportion  of  carbon  dioxide.  The  authors  conclude  that  there 
must  be  at  least  three  reactions  (exclusive  of  any  intermediate  ones), 
namely:  {a)  HO-CHMe-CH2-OH  +  40  —  ACOH  +  CO2  +  2H2O ;  (6) 
HO-CHMe-CHg-OH  +  70  -^  CgO^Hg  +  COg  +  SHgO  ; 

(c)  HO-CHMe-CH2-OH  +  80  —  3CO2  +  4H2O. 

Similar  experiments  on  the  oxidation  of  lactic  and  pyruvic  acids 
yielded  like  results  ;  acetic  and  oxalic  acids  and  carbon  dioxide  are 
formed,  the  last  again  being  in  excess  of  that  expected  from  one 
carbon  atom  of  each  oxidised  molecule. 

These  results  are  discussed  in  the  light  of  Nef's  dissociation  theory 
(Abstr.,  1905,  i,  3).  Attention  is  also  drawn  to  the  fact  that  the 
oxidation  of  lactic  acid  is  not  as  simple  a  process  as  is  assumed  by 
TJlzer  and  Seidel  (Abstr.,  1897,  ii,  389)  in  their  process  for  the 
estimation  of  this  acid.  D.  F.  T. 

Preparation  of  Glycols  from  Dihalogenbutanes  and  their 
Homologues.  Chemische  Fabrik  auf  Actien  vorm.  E.  Schering 
(D.R.-P.  246572.  Compare  Abstr.,  1876,  64;  1878,  845,  850).— 
Various  methods  of  preparing  glycols  have  been  previously  described  ; 
the  following  procedure  is  now  advocated. 

)8y-Dibromoisopentane  (23  parts)  is  added  to  a  solution  of  sodium 
hydroxide  (10  parts  in  500  parts  of  water)  and  allowed  to  remain 
several  days  at  the  ordinary  temperature  with  frequent  stirring  ;  the 
solution  is  neutralised,  a  "  salting  out "  agent  introduced,  and  the 
glycol  (8  "5  parts)  isolated  by  extraction  with  ether. 

/5-y-Butanediol  (7  to  8  parts)  is  obtained  when  )8y-dichlorobutane 
(12-7  parts)  is  added  to  a  mixture  of  calcium  hydroxide  (10  parts) 
with  water  (500  parts)  and  heated  at  about  75°  until  the  reaction  is 
complete.  F.  M.  G.  M. 

Action  of  Concentrated  Phosphoric  Acid  on  Glycerol.  II. 
Angelo  Contardi  {Gazzetta,  1912,  42,  ii,  270 — 282). — Consideration 
of  previous  results  (compare  Carre,  Abstr.,  1904,  i,  133,  215;  1905, 
i,  184;  1911,  i,  263;  Contardi,  Abstr.,  1910,  i,  157,  609)  would  lead 
to  the  conclusion  that  in  the  esteritication  of  polyhydric  alcohols  with 
phosphoric  acid,  when  the  number  of  hydroxyls  is  sufficiently  large 
and  no  dehydration  intervenes,  the  reaction  occurs  preferably  between 
1  mol.  of  alcohol  and  1  mol.  of  the  acid.  The  reaction  between 
glycerol  or  other  polyhydric  alcohol  and  phosphoric  acid  seems,  how- 
ever, to  be  more  complicated  than  is  generally  assumed  ;  thus,  when 
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equimolecular  proportions  of  glycerol  and  phosphoric  acid  are  mixed, 
esteritication  does  not  proceed  solely  molecule  for  molecule,  the  tri- 
phosphoric ester,  CgHr,(PO.H.,)g,  being  always  formed  in  considerable 
amount;  this  ester  alone  is  obtained  when  1  mol.  of  glycerol  or  triacetin 
is  Ovsterified  with  3  mols.  of  phosphoric  acid. 

When  an  equimolecular  mixture  of  anhydrous  glycerol  and 
phosphoric  acid  is  heated  at  130°  for  ten  to  twelve  hours  and  under 
18 — 20  mm.  pressure,  one-half  of  the  phosphoric  acid  is  transformed 
into  glycerotriphosphoric  acid,  and  the  other  half,  in  the  first  phase, 
into  ordinary  a-  and  ^-glycerophosphoric  acid, 

[OH-CH2-CH(OH)-CH2'P04H2 
and  OH-CH2-CH(P04H2)-CH2-OH] ;  one-third  of  the  glycerol  takes 
no  part  in  the  reaction,  which  may  be  represented  thus  :  GC^HgOg-h 
6H3PO4  =  CgHi^OjgPs  +  SCgHgOs  +  SCgH^^gP  +  6H2O.  This  result 
does  not  seem  to  agree  with  Carre's  observation  that  an  equimolecular 
mixture  of  glycerol  and  phosphoric  acid  is  transformed  quantitatively 
into  the  neutral  tri-ester  in  the  vacuum  of  a  mercury  pump.  It  is 
found  that  esterification  of  1  mol.  of  glycerol  with  3  mols.  of  phosphoric 
acid,  and  treatment  of  the  final  glycerotriphosphoric  acid  obtained 
with  2  mols.  of  anhydrous  glycerol  under  the  conditions  employed  by 
Carre,  gives  an  almost  quantitative  yield  of  the  solid,  neutral  ether; 
hence  the    glycerotriphosphoric  acid  loses    2  mols.   HgO,   giving  the 

CH2.O 
tri-ether,  CH-O-^PIO. 

CHg-O'^  T.  H.  P. 

Preparation  of  Bpichlorohydrin  from  Dichlorohydrin. 
Chemische  Fabrik  Griesheim-Elektron  (D.R-.-P.  246242). — It  is 
found  that  the  potassium  hydroxide  usually  employed  in  the  pre- 
paration of  epichlorohydrin  (from  dichlorohydrin)  can  be  replaced  by 
either  alkali  carbonates  or  alkaline  earth  hydroxides.  The  distillation 
of  dichlorohydrin  at  80°  and  135  mm.  with  twice  the  quantity  of 
calcium  hydroxide  indicated  by  theory  furnished  a  95%  yield  of 
epichlorohydrin,  whilst  with  sodium  carbonate  an  85%  yield  was 
obtained  F.  M.  G.  M. 

The  Lecithin  of  Egg- Yolk.  J.  D.  Riedel  {Chem.  Zentr.,  1912,  i, 
1794;  from  RiedeVs  Ber.,  1912,  24— 33).— A  purified  lecithin  has 
been  obtained  from  egg-yolk,  free  from  cholesterol  and  foreign 
albumin,  by  extraction  with  cold  methyl  alcohol.  The  formula : 
OR-CH2-CR'(OH)-CH2-P03(OH)-C2H4-NMe3-OH,  is  proposed  for 
lecithin,  R  and  R'  being  aliphatic  acyl  groups,  of  which  palmitic, 
stearic,  oleic,  and  linoleic  acids  have  been  recognised.  C.  H.  D. 

Purification  of  Ether  to  be  Used  as  an  Anaesthetic.  Gabriel 
GuERiN  {J.  Pharm.  C/iim.,  1912,  [vii],  6,  212— 213).— Commercial 
ether  is  shaken  repeatedly  with  3%  by  volume  of  Deniges*  mercuric 
acid  sulphate  reagent,  until  on  addition  of  a  fresh  quantity  of  the  reagent 
no  precipitate,  or  only  a  white  precipitate,  is  formed.  The  separated 
ether  is  filtered  and  then  allowed  to  remain,  with  frequent  agitation, 
in  contact  with  excess  of  quicklime  and  ground  calcium  chloride,  and 
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finally  redistilled.     The  piiriBed  ether  should    be   kept  in  full,  well- 
corked  bottles.  T.  A.  H. 

Methyl  Thiolmethyl  Ether  and  the  Corresponding  Thio- 
ethers.  Jean  deLattre  {B\ill.  Soc.  chim.  Belg.,  1912,  26,  323 — 336). 
— Methyl  thiolmethyl  ether,  CH^'O'CHg'SH,  was  prepared  by  the  action 
of  methyl  chloromethyl  ether  on  potassium  hydrogen  sulphide 
(4KHS,H2^)  ^^  ^^®  ordinary  temperature.  Anhydrous  potassium 
hydrogen  sulphide  and  methyl  chloromethyl  ether  react  very  slowly 
in  the  absence  of  solvent  or  in  the  presence  of  ether.  The  thiol  has 
b.  p.  52715  mm.,  m.  p.  -52-4°,  DjJ  M018,  Dg  1-0738,  ri^  14909, 
mol.  wt.  (in  benzene  or  glacial  acetic  acid  solution)  154.  Water  and 
alkalis  decompose  it  with  the  formation  of  thiomethylene.  When 
heated  at  the  boiling  point  of  aniline,  it  forms  trithiomethylene,  m.  p. 
215°,  and  methyl  alcohol.  Gaseous  hydrogen  chloride  and  hydrogen 
iodide  transform  it  into  trithiomethylene,  methyl  chloride,  and  methyl 
iodide  respectively.  Addition  of  an  alcoholic  solution  of  mercuric 
chloride  precipitates  the  compound,  0Me'CH2S,B[gCl,  which  decomposes 
when  heated,  whilst  yellow  mercuric  oxide  converts  it  in  alcoholic 
solution  into  the  mercaptide,  (CH3*0'CH2*S)2Hg.  Benzoylation  in 
pyridine  solution  yields  the  corresponding  benzoyl  derivative,  b.  p. 
146715  mm.,  DU  1-2171,  'D:)^.^  1-2007,  7ig«  1-5760.  Application  of 
the  Schotten-Baumann  method  yields  principally  trithiomethylene 
with  small  quantities  of  the  above  compound,  whilst,  when  boiled  with 
benzoyl  chloride,  the  thiol  yields  trithiomethylene  and  methyl  benzoate. 
Acetyl  chloride  in  the  presence  of  pyridine  converts  the  thiol  into  the 
corresponding  acetyl  derivative,  b.  p.  94715  mm.,  DJ 1-1978,  D|  1-1860, 
ng'  1-5178. 

An  attempt  to  prepare  methyl  thiolmethyl  ether  by  the  action  of 
methyl  chloromethyl  ether  on  an  alcoholic  solution  of  potassium 
hydrogen  sulphide  led  to  the  isolation  of  a  thiomethylene,  (CHgS)^, 
m.  p.  123—124°. 

Dim^ethyl  ether  sulphide,  (CH3'0*CH2)2S,  prepared  by  the  action  of 
methyl  chloromethyl  ether  on  potassium  sulphide  (2K2S,H^O)  at  the 
ordinary  temperature,  has  b.  p.  62°/15  mm.,  DH  1-0671,  D^M  1*0418, 
w^^  1-4575.  When  heated  with  methyl  iodide,  at  the  ordinary 
temperature  or  at  80°,  it  forms  trimethylsulphonium  iodide  and 
oxymethylene. 

Dimethyl  ether  disulphide,  (CH3'0'CH2)2S2,  is  formed  simultaneously 
with  some  monosulphide  and  trisulphide  by  cautiously  heating  methyl 
chloromethyl  ether  with  potassium  disulphide  (2K2S2,H20).  It  has 
b.  p.  115715  mm.,  Dl  12086,  Dg  1-1881,  nf  15290.  When  the 
above  substances  are  allowed  to  react  in  the  cold,  only  the  monosulphide, 
(CH3'0'CH2)2S,  is  obtained.  The  latter  substance,  at  its  boiling  point, 
does  not  react  with  sulphur.  If,  however,  potassium  sulphide 
(2X28,1120)  is  added,  it  combines  with  the  sulphur,  giving  excellent 
yields  of  disulphide. 

Phenyl  methoxymethyl  sulphide,  CgH^'S'CHg'OMe,  obtained  by  the 
action  of  magnesium  phenyl  bromide  on  dimethyl  ether  disulphide 
(compare  Wuyts,  Abstr.,  1906,  i,  257),  is  a  colourless  liquid,  b.  p. 
108712  mm.,  Dg  1-1214,  DJJ  1-1047,  <  1-5707.  H.  W. 
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The  Hydrolytic  Action  of  Glycine  on  Ethyl  Butyrate. 
8.  LiEBOWiTZ  {J.  Amer.  Chem.  Soc,  1912,  34,  1111—1113.  Compare 
Falk  and  Kelson,  this  vol.,  i,  522). — Experiments  at  temperatures 
from  20"  to  40°  indicate  that  glycine  exerts  a  marked  hydrolytic  effect 
on  aqueous  solutions  of  ethyl  butyrate  ;  there  is  a  rough  parallelism 
between  the  amount  of  action  and  the  amounts  of  ester  or  of  glycine 
used,  the  extent  of  the  hydrolysis  being  measured  when  far  from 
completion.  The  replacement  of  water  by  iV^-sodium  chloride  solution 
as  medium  had  no  effect.  D.  F.  T. 

Preparation  of  Carbonic  Ester  of  Tertiary  Alcohols. 
Vereiniote  Chininfabriken  Zimmeu  k  Co.  (D.R.-P.  246298).— It  is 
found  that  amylene  carbamate  (this  vol.,  i,  541)  or  similar  esters  can 
be  readily  prepared  by  treating  the  sodium  derivative  of  the  alcohol 
with  carbamyl  chloride  in  dry  benzene,  or  by  employing  the  free 
alcohol  in  the  presence  of  an  acid  eliminating  agent,  such  as 
dimethylaniline.  F.  M.  G.  M. 

Action  of  Alcoholic  Ammonia  on  a^-Dibromopropionic  Acid. 
William  H.  Warren  {J.  Amer.  Chem.  Soc,  1912,  34,  1082—1086). 
— The  action  of  ammonia  on  a/?  dibromopropionic  acid  is  known  to  yield 
a)8-diaminopropionic  acid  (Klebs,  Abstr.,  1894,  i,  439)  and  /3-amino- 
a-hydroxypropionic  acid  (isoserine  :  Neuberg  and  Ascher,  Abstr.,  1907, 
i,  1014).  If,  however,  a  12-5^  solution  of  ammonia  in  absolute  alcohol 
is  allowed  to  react  in  the  cold  with  an  alcoholic  solution  of  a/8-dibromo- 
propionic  acid,  the  sole  organic  product  appears  to  be  ammonium 
a-bromoacrylate  ;  this  was  separated  from  the  mixture  obtained  after 
evaporation  by  treating  with  silver  sulphate  to  convert  the 
ammonium  bromide  into  the  sulphate,  from  which  the  ammonium 
a-bromoacrylate,  plates,  m.  p.  148°  (decomp.),  is  easily  separable  by 
alcohol ;  the  identity  of  this  substance  was  confirmed  by  cDnversion 
into  the  silver  salt  and  into  the  free  acid,  which  from  its  m.  p.  (69°) 
must  be  the  a-i^omeride  (Wagner  and  Tollens,  this  Journ.,  1874,  680). 

When  the  interaction  of  alcoholic  ammonia  and  dibromopropionic 
acid  is  assisted  by  heat,  no  ammonium  a-bromoacrylate  is  obtained, 
but  some  a^-diaminopropionic  acid.  The  formation  of  the  former 
compound  in  the  above  reaction  may  explain  the  poor  yields  of 
a/3-diaminopropionic  acid  obtained  by  earlier  investigators,  as  a-bromo- 
acrylic  acid  decomposes  exceedingly  readily,  giving  a  gelatinous 
product.  D.  F.  T. 

Action  of  the  Chlorides  of  a-Alkyloxy-acids  on  Organo- 
Metallic  Derivatives  of  Zinc.  II.  Edmond  E.  Blaise  and  L. 
PiCARD  {Ann.  Chim.  Phys.,  1912,  [viii],  26,  258— 288).— In  the 
previous  memoir  (this  vol.,  i,  232)  it  was  shown  that  the  products  of 
this  reaction  may  be  either  alkyloxy-ketones  or  ethers,  and  the 
influence  on  the  reaction  of  the  radicle  in  the  organo-metallic  com- 
pound used  was  investigated.  The  present  paper  deals  with  the 
influence  of  the  alkyloxy-residue  of  the  acid  chloride. 

woButoxyacetic  acid,  C^Hg-O-CHg-COgH,  b.  p.  118— II97I6  mm. 
or  105 — 106°/8  mm.,  prepared  by  the  action  of  wobutyl  chloroacetate 
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on  sodium  isobutoxide,  is  a  viscous  liquid,  readily  soluble  in  water. 
The  ethyl  ester,  b.  p.  69°/10  mm  ,  is  a  mobile  liquid  with  a  fruity  odour. 
The  chloride,  b.  p.  48°/10  mm.,  is  a  mobile  liquid  of  suffocating  odour 
produced  along  with  some  chloromethyl  isobutyl  ether ^  b.  p.  26°/ 12  mm., 
and  a  little  isobutyl  isobutoxy acetate,  b.  p.  89 — 90°/10  mm.,  by  the 
action  of  thionyl  chloride  on  the  acid.  The  amide,  m.  p.  78°, 
crystallises  from  a  mixture  of  benzene  and  light  petroleum  in  needles. 
The  anilide,  m.  p.  45°,  forms  colourless  needles  from  light  petroleum. 
The  ^-toluidide,  m.  p.  43°,  crystallises  from  alcohol,  and  the  phenyl- 
hydrazide,  m.  p.  92°,  separates  from  ether  on  addition  of  light 
petroleum  in  slender  needles.  The  condensation  of  the  chloride  with 
zinc  ethyl  iodide  has  been  described  already  (Abstr.,  1911,  i,  175) ;  the 
resulting  isobutoxymethyl  ethyl  ketone  on  reduction  with  sodium 
yields  the  corresponding  alcohol,  C4HgO*CH2'CH(OH)*C2H5,  b.  p. 
72 — 73°/ 14  mm.,  whilst  the  ketoxime  {loc.  cit.)  is  reduced  by  sodium 
amalgam,  giving  ammonia,  isobutyl  alcohol  (phenylurethane,  m.  p. 
85*5 — 86°).  «ec.-butylamine  (di-sec.-butyloxamide,  needles,  m.  p.  160° 
approx.),  and  P-ami7io-a-isobutoxy butane, 

CHMe2-CH2-0-CH2-CH(NH2)-C2H5, 
b.  p.  167°/760  mm.  The  last-mentioned  substance  is  a  viscous  liquid, 
sparingly  soluble  in  water,  and  has  an  odour  recalling  that  of 
piperidine.  The  sulphate  forms  colourless  spangles,  and  the  picrate, 
m.  p.  101°,  lemon-yellow  spangles.  The  benzoyl  derivative  has  m.  p. 
40°,  b.  p.  206°/19  mm.,  and  the  carbamide, 

NHg-CO-NH-CH  Kt-CHa'O-C^Hg, 
m.  p.  92°,  forms  brilliant  spangles  from  a  mixture  of  benzene  and  light 
petroleum.  On  addition  of  hj?drochloric  acid,  aminoisobutoxybutane 
gives  aminobutyl  alchhol  hydrochloride,  CgHg * CH(GH2*  OH) 'N  112,1101, 
deliquescent  needles,  the  platinichloride  of  which  forms  yellow 
lamellae,  m.  p.  189—190°  (decomp.). 

Phenoxymethyl  ethyl  ketone,  the  product  of  the  action  of  zinc  ethyl 
iodide  on  pbenoxyacetyl  chloride  (loc  cit.),  gives  with  hydrazine  hydrate 
the  corresponding  azine,  m.  p.  72°,  crystallising  in  needles.  With 
hydroxylamine  only  a  small  yield  of  the  ketoxime,  m.  p.  69°,  needles,  is 
obtained,  due  to  partial  decomposition  of  the  ketone,  with  the 
liberation  of  phenol,  and  on  reduction  the  oxime  yields  sec.-butylamine 
and  phenol. 

Ethyl  a-bromohexoate  reacts  with  sodium  ethoxide  to  form  ethyl 
a-ethoxyhexoate  as  chief  product,  with  a  small  amount  of  a  second 
ester,  C^gHgoO^,  b.  p.  149°/7  mm,,  yielding  on  hydrolysis  a  liquid  acid, 
which  readily  gives  an  anhydride,  b.  p.  175 — 180°/9  mm.,  from  which 
an  anilide,  m.  p.  154°,  in  brilliant  crystals  may  be  obtained  ;  this  acid 
is  probably  aa-di-n-butylsuceinic  acid,  a-Ethoxyhexoic  acid,  b.  p. 
1245°/10  mm.,  prepared  from  the  ethyl  ester,  b.  p.  93°/16  mm.  (see 
above),  yields  crystalline  copper  and  calcium  salts,  and  with  thionyl 
chloride  furnishes  the  acid  chloride  (Abstr.,  1911,  i,  260),  from  which 
the  corresponding  amide,  brilliant  spangles,  m.  p.  78°,  anilide,  needles, 
m.  p.  57°,  and  p-toluidide,  m.  p.  34°,  b.  p.  185°/9  mm.,  were  prepared. 
On  treating  a-ethoxyhexoyl  chloride  with  zinc  ethyl  iodide  no  ketone  is 
produced,  the  only  condensation  product  being  y-ethoxyheptane  (loc. 
c  t.),  which,   on  treatment  with  hydriodic  acid^   yields  y-iodoheptane, 
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CjH5-[CH5]8-CHI-C,H5,  b.  p.   64-578-5  mm.     The  latter  with  moist 
silyer  oxide  furoishes  a  small  amount  of  lieptyl  ether, 

C^Hg-CHEfO-CHEfCX' 
b.  p.   IO67IO  mm.,  with  y-hijdroxy heptane,  b.  p.   156*5 — 1577760  mm. 
as  the  chief  product.     The  acetate  ot  this,  b.  p.  53 — 5478  mm.,  is  a 
pleasant-smelling  liquid.  T.  A.  H. 

Solubilities  of  the  Lead  Salts  of  the  Higher  Fatty  Acids 
in  Ether  and  in  Light  Petroleum.  G.  B.  Neave  (Analyst,  1912, 
37,  399 — 400). — Whereas  lead  oleate  is  readily  soluble  in  both  liquids, 
100  c.c.  of  ether  at  20°  dissolve  of  lead  heptoate  0'2397,  of  lead 
octoate  00938,  of  lead  nonoate  0*1115,  and  of  lead  decoate  only 
0'0290  gram  ;  lead  myristate,  lead  laurate,  lead  palmitate,  and  lead 
stearate  are  practically  insoluble.  At  the  boiling  point  is  dissolved  of 
lead  decoate  1*3640,  of  lead  heptoate  14900,  of  lead  octoate  0*5460,  of 
lead  nonoate  02404,  of  lead  decoate  0*4285,  of  lead  myristate  00555, 
of  lead  laurate  00205,  and  of  lead  palmitate  00261  gram;  lead 
stearate  is  insoluble. 

In  light  petroleum  (b.  p.  40 — 60°)  at  20°  they  are  practically  in- 
soluble, except  the  heptoate,  which  dissolves  to  tbe  extent  of  0*0200 
gram.  [The  solubility  of  lead  decoate  at  20°  in  either  solvent  is  not 
recorded.]  At  the  boiling  point  the  solubilities  are  as  follows  :  Lead 
decoate  0*0608,  lead  heptoate  0  0528,  lead  octoate  0  0384,  lead  nonoate 
0*0450,  lead  decoate  0*0170,  lead  myristate  0*0210  (lead  laurate  and 
palmitate  are  practically  insoluble),  and  lead  stearate  0*017  gram 
per  100  c.c.  L.  de  K. 

The  Formation  of  c?-Lactic  Acid  in  Incubated  Hen's  Eggs. 
KiNZUCHi  Anno  {Zeitsch.  physiol.  Chem.,  1912,  80,  237 — 240). — After 
three  days'  incubation  an  abundant  formation  of  r?-lactic  acid  occurs  in 
the  white  of  the  hen's  egg,  whereas  only  a  small  quantity  can  be 
detected  in  the  yolk.  W.  D.  H. 

A  Biochemical  Method  of  Preparation  of  ^Ta^ta^ic  Acid. 
Jacob  Boeseken  and  H.  J.  Waterman  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1912,  15,  212 — 216). — ^-Tartaric  acid  is  conveniently  pre- 
pared by  the  action  of  Aspergillus  niger  on  racemic  acid ;  the  solution 
after  six  days  at  33 — 34°  gives  a  maximum  ^-rotation,  after  which  the 
Z-acid  is  slowly  consumed.  The  variety  of  renicillium  glaucum  em- 
ployed had  very  little  selective  power,  and  therefore  differed  from  that 
used  by  Pasteur.  C.  H.  D. 

Relation  bet-ween  the  Iodine  Nuqaber  and  the  Structure 
"with  Acids  of  the  Oleic  Series.  Giacomo  Ponzio  and  C.  Gas- 
TALDi  {Gazzetta,  1912,  42,  ii,  92 — 95). — The  values  of  the  iodine 
number  for  undecenoic  acid,  determined  by  the  Hiibl,  Wys  and 
Hanus  methods,  are  very  close  to  the  theoretical  number,  whilst  those 
for  crotonic,  A^  hypogseic,  and  A/^ -oleic  acids  are  very  considerably 
lower  than  the  theoretical  ones.  These  results  are  not  due  to  any 
abnormality  in  the  interaction  with  iodine  of  double  Unkings  near  to 
the  carboxyl  group,  but  merely  to  the  low  velocities  with  which  such 
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double  linkings  react.  Thus,  with  A^-oleic  acid,  it  is  found  that 
increase  of  the  duration  of  the  tests  is  accompanied  by  marked  increase 
of  the  iodine  number  obtained  by  all  three  methods ;  for  instance,  the 
Wys  method  gave  IS'O  after  30  minutes,  37*7  after  3  hours,  76'2  after 
12  hours,  84-2  after  24  hours,  and  86-8  after  70  hourj?,  the  theoretical 
value  being  89-7. 

The  suggestion  is  made  that  the  determination  of  the  iodine  number 
may  serve  as  a  good  method  of  establishing  the  position  of  the  double 
linking  in  an  unsaturated  acid.  T.  H.  P. 

Degradation  of  Cholic  Acid.  III.  The  Capacity  of  Cholic 
Acid  Derivatives  for  Combining  with  Ozone.  Otto  von  Furth 
and  HiROMU  Ishihara  {Biochem.  Zeitsch.,  1912, 43,  323 — 334.  Compare 
Abstr.,  1910,  i,  606). — The  oils  obtained  by  distillation  of  cholic  acid 
can  combine  with  ozone.  If  Pregl's  formulae  is  accepted,  the  principal 
distillation  product  forms  an  ozonide  of  the  formula  C^^H^fi,^.  A 
similar  product  was  obtained  by  the  action  of  ozone  on  the  product 
obtained  by  the  fusion  of  bilianic  acid  with  sodium  hydroxide.  These 
ozonides  or  perozonides  show  great  resistance  to  various  chemical 
reagents,  and  have  the  characteristics  of  the  ozonides  of  hydroaromatic 
rather  than  of  aliphatic  character.  In  the  substance  called  dehydro- 
cholon  by  Pregl,  the  action  of  ozone  revealed  the  presence  of  several 
double  bonds.  S.  B.  S. 

Catalytic  Hydrogenation  of  Ketones.  Gustave  Yavon  (Compt. 
rend.,  1912,  155,  286—288.  Compare  this  vol.,  i,  628).— Ketones  can 
be  readily  reduced,  by  a  current  of  hydrogen  in  the  presence  of 
platinum  black,  to  the  corresponding  secondary  alcohols.  Aliphatic, 
cyclic,  aromatic,  ethylenic  and  terpenic  ketones,  ethyl  acetoacetate,  and  a 
diketone,  acetylacetone,  have  all  been  experimented  on.  Reduction 
is  best  carried  out  in  the  presence  of  a  solvent  varying  with  the  ketone 
to  be  reduced.  The  method  is  very  general,  and  in  most  cases  the 
corresponding  secondary  alcohols  are  the  products,  although  with  some 
ketones  the  reduction,  if  allowed  to  go  on,  will  proceed  to  further 
stages.  W.  G. 

Higher  Ketones  and  Secondary  Alcohols  Derived  from  the 
Amides  of  Palmitic  and  Stearic  Acids.  Hugh  Ryan  and  Thomas 
Nolan  {Froc.  Roy.  Irish  Acad.,  1912,  30,  B,  1 — 7).  The  authors  have 
prepared  a  series  of  ketones  by  the  action  of  Grignard's  reagents  on 
the  amides  of  palmitic  and  stearic  acids.  Reduction  by  sodium  and 
alcohol  transforms  these  ketones  into  the  corresponding  secondary 
alcohols. 

Methyl  pentadecyl  ketone,  CHg'CO'CigHgi,  m.  p.  48°,  is  obtained  by 
the  action  of  magnesium  methyl  iodide  on  palmitamide.  Similarly, 
magnesium  phenyl  bromide  and  palmitamide  yield  phenyl  j)entadecyl 
ketone,  m.  p.  59°,  the  oxime  of  which  has  m.  p.  73 — 74°.  jo-Tolyl 
pentadecyl  ketone,  prepared  in  an  analogous  manner,  has  m.  p.  60°; 
its  phenylhydrazone,  m.  p.  54 — 55°,  and  its  semicarbazone,  m.  p.  114*5°. 
a-Naphthyl  pentadecyl  ketone  has  m.  p.  48°. 

The  following  ketones  were  obtained  from  stearamide  :  ethyl  hepta- 
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deeyl  k«ton«t  m.  p.  57° ;  phenyl  heptadecyl  ketone,  m.  p.  64°  (phenyl- 
hydrazon^y  in.  p.  54°)  ;  ptolyl  heptadecyl  ketone,  m.  p.  66 — 67° ; 
a-nnphthyl  h^plcidecyl  ketone,  m.  p.  53 — 54°.  An  attempt  to  prepare 
the  phenyl hydrazone  of  the  latter  was  unRuccessful. 

p-Tolylpentadecylcarbinol,  CHg'CgH4*CH(OH)*Cj5H3j,  prepared  in 
good  yield  by  the  reduction  of  p  tolyl  pentadecyl  ketone  by  Rodium 
and  alcohol,  has  m.  p.  44 — 45°.  Its  phenylurethane,  m.  p.  44°,  and 
its  somewhat  impure  acetate  were  also  examined. 

P/ienylpentadecylcarbinol  and  phenylheptadecylcarhinol  have  m.  p.'s 
53°  and  59°  respectively.  The  latter  substance,  when  heated  with 
sodium  acetate  and  acetic  anhydride,  yields  an  impure  acetate. 

H.  W. 

The  Photochemical  Synthesis  of  Carbohydrates.  Walther 
Lob  {Biochem.  Zeitsch.,  1912,  43,  434 — 437). — The  author  contends 
that  the  experimental  results  of  Stoklasa,  Sebor,  and  Zdobnicky  in 
their  work  on  the  photochemical  synthesis  of  carbohydrates  (this  vol., 
i,  606)  do  not  justify  the  conclusions  they  have  drawn  from  them. 

S.  B.  S. 

Reducing  Power  of  Sugars.  Nicolaas  Schoorl  (Chem.  Weekhlad, 
1912,  9,  678 — 694). — The  author  gives  a  summary  of  work  on  reduc- 
tion by  the  aid  of  various  sugars.  He  considers  that  the  reduction  of 
alkaline  copper  solutions  by  sucrose  is  a  property  of  the  sucrose 
molecule.  A.  J.  W. 

Reducing  Power  of  Sugars  (Monosaccharides)  and  its  Bear- 
ing on  the  Definition  of  these  Substances.  Nicolaas  Schoorl 
{flh^m.  Weekhlad,  1912,  9,  706— 711).— The  author  had  found  that 
introduction  of  a  non-oxidised  carbon  atom  between  the  CO-  and 
CH(OH)-groups  in  a  compound  containing  the  group  •CO*CH(OH)* 
materially  diminishes  its  power  of  reducing  a  weakly  alkaline  copper 
solution.  He  considers  that  the  term  "sugars"  should  include  all 
substances  with  the  group  •CO*CH(OH)*,  whether  polyhydric  alcohols 
or  not.  A.  J.  W. 

Enzymatic  Phosphate  Union.  Hans  Euler  and  David 
Johansson  (Zeitsch.  physiol.  Cliem.,  1912,80,  205 — 211). — During  the 
alcoholic  fermentation,  dextrose,  laevulose,  galactose,  and  mannose 
yield  intermediate  substances  which  form  compounds  with  phosphates. 
The  hexoses  themselves  do  not  form  these  esters,  but  dihydroxyacetone, 
one  of  the  intermediate  substances,  does.  A  similar  material  is  formed 
from  dextrin  by  the  action  of  dilute  alkali.  W.  D.  H. 

Photolysis  of  Ketoses  by  Solar  and  Ultra-violet  Light. 
Daniel  Berthelot  and  Henry  Gaudechon  (Compt.  rend.,  1912,  165, 
401—403.  Compare  Abstr.,  1910,  ii,  813, 114;  this  vol.,  ii;  715).— The 
sugars  dihydroxyacetone,  erythrulose,  laevulose,  sorbose,  and  perseulose 
are  decomposed  when  their  aqueous  solutions  are  exposed  in  quartz 
tubes  to  sunlight.  Carbon  monoxide  with  a  little  carbon  dioxide  is 
evolved,  and  the  corresponding  alcohol  containing  one  carbon  atom  less 
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than  the  sugar  used  is  formed.     The  decomposition  is  slow  and  more 
feeble  the  more  complex  the  sugar  used. 

On  exposure  to  ultra-violet  light  from  a  mercury  lamp  the  same  funda- 
mental decomposition  occurs,  but  there  are  also  accessory  reactions 
which  result  in  the  evolution  of  a  little  hydrogen  and  sometimes  of 
methane,  and  in  the  formation  of  formaldehyde  and  non-volatile  acids 
in  the  solutions.  Similar  changes  occur  when  the  solid  sugars  are 
exposed  to  ultra-violet  light.  T.  A.  H. 

Hydrolysis  of  Maltose  by  Dilute  Acids.  Ladislas  Kopaczewski 
{Bull.  Soc.  chim.,  1912,  [iv],  11,  850 — 853). — The  existing  statements 
regarding  the  rate  of  hydrolysis  of  maltose  by  dilute  acids  being 
conflicting,  the  author  has  re-investigated  the  question  and  fiods  that 
(1)  the  hydrolytic  activity  of  acids  towards  maltose  depends  on  their 
electrolytic  dissociation,  and  (2)  the  rate  of  hydrolysis  (a)  increases 
rapidly  when  the  concentration  of  the  acid  rises  above  iV/4,  (b) 
increases  with  the  temperature  in  the  case  of  dilute  acids,  and 
(c)  increases  with  the  concentration  of  maltose,  especially  for  sulphuric 
acid.  T.  A.  H. 

Influence  of  Different  Acids  on  the  Hydrolysis  of  Maltose  by 
Maltase.  Ladislas  Kopaczewski  (Zeitsch.  j^hysiol.  Chem.,  1912,  80, 
182 — 193). — The  effect  of  various  acids  varies  considerably,  which 
shows  that  concentration  of  hydrogen  ions  is  not  the  only  important 
factor  in  influencing  enzymatic  activity  ;  the  nature  of  the  anions 
is  important  also.  W.  D.  H. 

Products  of  the  Interaction  of  Mercuriammonium  Chloride 
and  Methyl  Iodide.  Marton  Low  {Zeitsch.  Kryst.  Min.^  1912,  61, 
138 — 142). — By  heating  a  mixture  of  1  mol.  of  mercuriammonium 
chloride  and  3  mols.  of  methyl  iodide  in  a  sealed  glass  tube  in 
a  water-bath,  S.  Hajnoci  {Magyar  Chem.  Foly.,  1911,  17,  91) 
obtained  the  following  three  substances:  (1)  methylamine 
mercuri-iodide  as  pale  yellow  prisms  and  plates ;  these  are 
orthorhomic  with  a:h:c  =  0-5793  :  1  :  0-5164.  (2)  Dark  yellow  plates 
and  pyramids,  also  orthorhombic,  a:b:c  =0-6168:1:07704, 
but  of  unknown  composition.  (3)  Pale  yellow  crusts  and  spherical 
aggregates  with  probably  the  composition  NH4T,2Hgl2.  The  three 
substances  differ  in  their  degree  of  solubility  in  an  aqueous  solution 
of  potassium  iodide,  in  nitrobenzene,  alcohol,  etc.,  and  they  also  show 
differences  in  their  behaviour  when  heated.  L.  J.  S. 

Composition  of  Different  Kinds  of  Silk.  XIV.  Total  and 
Partial  Hydrolysis  of  the  Cocoon  of  the  Allan  thus  Spinner 
and  of  Tailung  Silk.  Emil  Abderhalden  and  Ryngo  Inouye 
{Zeitsch.  physiol.  Chem.,  1912,  80,  198—204.  Compare  Abstr.,  1911, 
i,  1050). — Analytical  data  are  given  similar  to  those  in  the  previous 
papers  of  the  series  in  reference  to  the  two  kinds  of  Chinese  silk 
mentioned.  W.  D.  H. 

Transformation  of  Ammonium  Cyanate  into  Carbamide. 
Alvin  S.  Wheeler  (/.  Amer.  Chem.  Soc,  1912,  34,  1269—1270).— 
The  author  points  out  that  the  transformation  of  ammonium  cyanate 
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into  carbamide  has  been  explained  for  some  time,  by  Willstatter 
among  others,  in  a  simpler  way  than  that  proposed  by  Chattaway 
(Trans.,  1912,  101,  170).  The  salt  decomposes  into  cyanic  acid  and 
ammonia,  and,  introducing  the  idea  of  partial  valency,  the  latter  is 
assumed  to  attach  itself  thus  : 

h-n:c:o  h-n-c:o 

I  !       -->        II       . 

H-NHg  H  NHg  J.  C.  W. 

The  Constitution  of  the  Bimolecular  Cyanides  of  the  Fatty- 
Acids.  WiLHELM  Bardroff  (Moncitsh.,  1912,  33,  859— 871).— Two 
different  structures  have  been  proposed  for  the  bimolecular  cyanides  of 
organic  acids,  namely,  RC02*CK(CN)2  (Brunner,  Abstr.,  1895,  i,  335, 

etc.)  and  RC(CN)<^>CR-NC  (Diels    and  Pillow,    Abstr.,   1908,   i, 

535).  To  aid  decision  between  these  two  formulae  the  author  has 
investigated  the  intermediate  products  in  the  hydrolysis  of  these 
cyanides  to  homologous  tartronic  acids  (compare  Brunnor,  loc.  cit.) ; 
the  results  are  entirely  in  favour  of  the  first  structure. 

If  bimolecular  acetyl  cyanide  is  cautiously  introduced  into  sulphuric 
acid  (D  1*57)  in  a  freezing  mixture  and  the  mixture  kept  cold  for  twenty 
hours,  about  50%  of  the  cyanide  undergoes  conversion  into  a  substance, 
forming  columnar  crystals  (from  alcohol),  m.  p.  192°.  From  the 
molecular  weight  in  aqueous  solution  and  the  elementary  analysis, 
the  formula  is  (C3H502N)2 ;  as  hydrolysis  causes  the  formation  of  one 
molecule  of  acetic  acid  and  two  of  ammonia,  the  structure  is  probably 
OAc*CMe(CO*NH2)2,  acetylmethyltartrondiamide.  If  this  substance  is 
carefully  hydrolysed  in  the  cold  by  potassium  hydroxide  solution,  the 
acetyl  group  is  removed  with  formation  of  a  new  amide, 

HO-CMe(CO-NH2)2, 
methyltartrondiamide,  m.   p.   203*5°,    which   yields   two    molecules    of 
ammonia  on  further  hydrolysis. 

When  bimolecular  propionyl  cyanide  is  treated  as  above  with 
sulphuric  acid,  there  is  formed  the  analogous  substance 

C02Et-CEt(CO-NH2)2, 
propionylethyliartrondiamide,    tablets,    m.     p.     168°  ;     it    was     found 
impossible  to  remove  the  propionyl   radicle  from  this  in  the  manner 
described  for  the  corresponding  acetyl  compound.  D.  F.  T. 

Action  of  Phenylthiocarbimide  on  Carbamide  and  on 
Thiocarbamide.  A.  Pieroni  {Gazzetla,  1912,  42,  ii,  183—185). 
— The  products  of  both  of  these  reactions  consist  of  cyanamide 
and  diphenylthiocarbamide : 

I.  (a)  2CO(]SH2)2  =  2CN-NH2  +  2H20 
and  {b)  2SCNPh  +  2H20  =  H2S  +  (J02  +  S:C(NHPh)2. 
II.  (a)  CS(1SIH2)2  =  CN-NH,  +  H2S 
and  (b)  2SCNPh  +  H2S  =  CSg  +  S:C(NHPh)2.  "  T.  H.  P. 

The  Direct  Nitration  of  Aliphatic  Imino  compounds- 
Antoine  p.  N.  Franchimokt  and  J.  V.  Dudsky  (Proc.  A'.  Akad. 
Wettnsch.  Amsterdam,  1912,  16,  207—212.  Compare  Abstr.,  1907,  i, 
395). — Nitric   acid   and    iminodiacetonitrile,    NH(CH2*CN)2,    yield   a 
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crystalline  nitrate,  m.  p.  138 — 140°.  If  dissolved  in  absolute  nitric 
acid  and  evaporated  in  a  vacuum,  the  product,  crystallised  from 
benzene,  forms  snow-white  crystals  of  nitrohninodiacetonitriley 

N02-N(CH2-CN)2. 
Heating  iminodiacetic  acid  with  nitric  acid  to  boiling  forms  nitr oimino- 
diacetic  acid,  N02*N(CH2*C02H)2,  which  crystallises  from  ethyl 
acetate  in  broad,  flat  needles,  decomp.  153°.  The  potassium  salt 
explodes  at  195°.  Methyl  iminodiacetate  forms  a  nitrate,  m.  p. 
198 — 199°,  which  is  converted  by  cold  nitric  acid  into  the  nitro- 
compound,  N02'N(CH2'C02Me)2,  m.  p.  63*5°.  Iminodiacetamide, 
NH(CH2'C0*]S  1X2)2,  fo^ofis  a  nitrate,  m.  p.  206°  (decomp.),  which  is 
decomposed  by  absolute  nitric  acid,  yielding  nitroiminodiacetic  acid. 

Iminodiacetimide,  NH!(CH2'CO)2lNH,  iovm^Si. hydrochloride,  decomp. 
above  180°,  and  a  nitrate,  both  of  which  contain  1  mol.  of  acid. 
Evaporation  with  nitric  acid  in  a  vacuum  yields  colourless  crystals 
of  nitroiminodiacetimide,  N02'NI(CH2'CO)2*NH.  In  order  to  deter- 
mine the  position  of  the  nitro-group,  acetyliminodiacetimide, 

NAc:(CH2-co)2:isrH, 

has  been  prepared  by  subliming  the  corresponding  diamide,  and  also 
by  direct  acetylation.     It  has  m.  p.  167 — 168°. 

Methyliminodiacetic  acid,  NMe(CH9'COoH)2,  yields  the  diamide, 
m.  p.  162—163°,  from  which  the  imide^  NM.e:{CR^' CO) ^::i!iK,  is 
obtained  by  sublimation  under  reduced  pressure,  and  has  m.  p. 
106°.  It  yields  a  crystalline  hydrochloride  and  nitrate,  decomposing 
above  235°  and  130°  respectively.  It  has  not  been  found  possible  to 
isolate  a  nitro-derivative. 

The  phenyl  group  does  not  have  the  same  effect  as  the  carboxyl  or 
nitrile  groups,  as  dibenzylamine  does  not  yield  a  nitroamine. 

C.  H.  D. 


The  Formula  of  Organo-magnesium  Derivatives:  Magnesium 
Hydride.  Pierre  Jolibois  (Gompt.  rend.,  1912,  155,  353 — 355). — 
For  various  reasons  the  author  considers  that  Grignard's  formula, 
EtMgl,  for  his  reagent  must  be  abandoned  in  favour  of  the  formula 
MgEt2,Mgl2.  If  a  concentrated  solution  of  the  Grignard  reagent  is 
submitted  to  the  action  of  an  electric  current,  with  a  high  potential 
difference,  for  a  short  time  until  the  liquid  becomes  hot,  magnesium  is 
deposited  at  the  cathode,  but  no  gas  can  be  detected  at  the  anode. 
On  heating  the  reagent  gradually  by  electrical  means,  under  reduced 
pressure,  so  that  the  gaseous  products  are  withdrawn  without  being  able 
to  react  on  the  solid  products,  the  ether  is  first  completely  eliminated  at 
95°,  this  stage  in  the  reaction  being  reversible.  At  175°  an  irreversible 
reaction  occurs,  almost  pure  ethylene  being  evolved  to  the  extent  of 
two  molecules  for  every  atom  of  magnesium.  The  solid  residue  at 
this  stage  is  a  grey  powder,  which  must  be  represented  either  as 
HMgl  or  MgHg.  From  it  practically  all  the  iodine  can  be  removed 
by  washing  with  dry  ether,  and  on  heating  it  to  280°  it  evolves 
hydrogen  to  the  extent  of  one  molecule  per  atom  of  magnesium.  The 
author  considers  that  these  results  support  his  formula  MgEt2,Mgl2. 

W.  G. 
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Preparation  of  Carboxylic  Acid  Esters  Containing  Mercury 
and  the  Products  of  their  Hydrolysis.  FAiiHENKAimiKEN  vokm. 
Frikdk.  IUyku  it  Co.  (D.ll.-P.  246207). — Complex  mercury  salts  of 
unsaturated  carboxylic  acids  have  previously  been  prepared  (this  vol., 
i,  596) ;  it  is  now  found  that  similar  compounds  can  be  obtained  from 
the  mono-  and  poly-carboxylic  acids  of  the  acetylene  series  which  are 
of  therapeutic  value. 

An  alcoholic  solution  of  mercuric  acetate  when  treated  with  an 
equal  weight  of  ethyl  behenolate  and  allowed  to  remain  at  the 
ordinary  temperature  during  twenty-four  hours  furnishes  a  product 
which,  after  hydrolysis  with  cold  sodium  hydroxide,  contains  about 
35%  mercury.  The  analogous  compound  from  ethyl  stearolate  contains 
30%  of  mercury.  F.  M.  G.  M. 


l-Methylanthracene  and  Some  Anthracene  Derivatives. 
Otto  Fischer  and  Hugo  Ziegler  (J.  pr.  Chem.,  1912,  [ii],  86, 
289 — 297). — A  continuation  of  previous  work  on  1-methylanthracene 
(Abstr.,  1911,  i,  279),  together  with  an  account  of  the  polymerisation 
of  a  number  of  anthracene  derivatives  by  exposure  to  sunlight  in 
benzene  solution.  It  is  found  that  dihydrodnthracene,  methyldihydro- 
anthracene,  and  anthraquinone,  which  do  not  contain  a  para-linkage, 
undergo  no  change,  whereas  1-methylanthracene,  l-chloro-4-methyl- 
anthracene,  9-bromoanthracene,  and  1-chloro- 

Qjj /  \     9(or  10)-bromoanthracene,  in  which  the  para- 

I        I     bond  remains  intact,  readily  polymerise    to 

\/       dianthracenes.     From  these  observations  the 

conclusion  is  drawn  that  the  polymerisation 


k 


,— CH- 


I        I     ^"-     I  I        j     is   due   to  the  rupture  of   the  para-linking, 

\     /  ^H     \     /     followed  by  the  union  of  two  molecules  as 

shown  in  the  annexed  formula.  Further, 
since  the  dianthracenes  do  not  combine  with  picric  acid,  the  basic 
properties  of  anthracene  derivatives,  and  also  their  halochromism, 
must  be  referred  to  the  presence  of  the  para-bond. 

\-Methyl-^  :  lO-dihydroanthracene,  prepared  by  reducing  1-methyl- 
anthracene with  sodium  and  amyl  alcohol,  distils  at  314 — 3157740  mm., 
and  solidifies  in  colourless,  transparent  needles,  m.  p.  30°. 

l-Chloro-4-methylanthracene  forms  a  picrate,  crystallising  in  dark 
red  needles,  m.  p.  118°,  and  combines  with  bromine  in  carbon  di- 
sulphide  solution,  yielding  l-chloro-9  :  lO-dibromoathracene,  pale  green 
prisms  (decomp.  139°).  On  treatment  with  hydrogen  iodide  in  glacial 
acetic  acid  solution,  it  is  reduced  to  l-chloroA-methyl-O  :  lO-dihydro- 
anthracene,  which  crystallises  in  long,  white  needles,  m.  p.  47 — 48°, 
gives  blue  fluorescent  solutions,  and  dissolves  in  strong  sulphuric  acid 
with  a  reddish-yellow  coloration. 

l-ChloroA-niethylanthranol^  prepared  by  passing  hydrogen  iodide 
into  a  boiling  solution  of  l-chloro-4-methylanthraquinone  in  glacial 
acetic  acid  solution,  forms  long,  light  yellow  needles,  m.  p. 
145—146° 

When  gently  warmed  with  strong  nitric  acid,  l-methoxy-4-methyl- 
anthraquinone  is  converted  into  nitro-l-hydroxy-^-methylatUkraquinonef 
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C15H9O5N,  which  crystallises  in  lustrous,  orange  prisms,  m.  p.  182°, 
and  dissolves  in  aqueous  alkalis,  yielding  reddish-violet  salts. 

Nitro-\-methylanthraquinone^  prepared  by  nitrating  1-methyl- 
anthraquinone  with  strong  nitric  acid,  forms  lustrous,  light  yellow 
needles,  m.  p.  252°,  and  is  oxidised  by  dilute  nitric  acid  at  200°  to 
nitroanthraquinone-4:-carboxylic  acid,  crystallising  in  stellar  aggregates 
of  brownish-yellow  needles  (decomp.  270°). 

1-Chloroanthraquinone  is  reduced  by  zinc  dust  and  strong  aqueous 
ammonia  to  l-chloroanthracene.  This  forms  white  leaflets,  m.  p  79°, 
yields  a  picrate,  crystallising  in  red  needles,  m.  p.  101 — 102°,  and 
combines  with  bromine  (1  mol.)  in  carbon  disulphide  solution  to  form 
an  unstable  additive  compound,  which  rapidly  loses  hydrogen 
bromide,  yielding  l-chloro-9(or  \{i)-hromoanthracene.  The  latter  com- 
pound crystallises  in  long,  slender,  sulphur-yellow  needles,  m.  p. 
143—144°. 

Bis-l-methylanthracene,  prepared  by  exposing  a  benzene  solution  of 
1-methylanthracene  to  direct  sunlight  for  three  to  four  days,  crystal- 
lises in  lustrous,  colourless  plates  containing  benzene,  which  is  lost  on 
exposing  the  crystals  in  air ;  it  has  m.  p.  246°,  and  on  distillation  is 
reconverted  into  1-methylanthracene. 

Bis~\-chloroanthracene,  obtained  in  a  similar  manner,  forms  white, 
well-developed  crystals  of  a  rhombic  habit,  m.  p.  235°. 

Bis-\-chloro-i-methylanthracene  separates  in  stout,  white,  efflorescent 
crystals,  m.  p.  231°,  containing  benzene. 

BiS'9-bromoanthra>cene  crystallises  in  clusters  of  greenish-yellow 
needles,  m.  p.  274°. 

Bis-l-chloro-2 {or  \Q)-hromoanthracene  forms  stout,  white  prisms, 
m.  p.  220°.  F.  B. 

Additive  Products  of  Trinitrobenzene :  Derivatives  with 
Certain  Aromatic  Nitrogen  Compounds.  Roberto  Ciusa  and 
L.  Vecchiotti  {Atti  R,  Accad.  Lincei,  1912,  [v],  21,  ii,  161 — 166). — • 
The  following  additive  compounds  have  been  obtained  by  interaction 
of  the  components,  either  alone  or  in  boiling  alcoholic  solution  : 

2-Methylindole  and  s- trinitrobenzene,  C9H9N,CgH3(N02)3,red  needles, 
m.  p.  152°  (compare  Sudborough  and  Beard,  Trans.,  1910,  97,  773). 
2-Methylindole  and  trinitrotoluene,  C9H9N,C6H2Me(N02)3,  yellow 
needles,  m.  p.  110°.  2-Methylindole  and  trinitroaniline,^  brick-red 
needles  showing  metallic  lustre,  m.  p.  166°.  2-Methylindole  and 
picryl  chloride,  C9H9N,CgH2Cl(N02)3,  red  needles,  m.p.  115°.  3-Methyl- 
indole  and  picryl  chloride,  red  needles,  m.  p.  120°  (compare  Ciusa  and 
Agostinelli,  Abstr.,  1907,  i,  553).  2  :  3-Dimethylindole  and  s- trinitro- 
benzene, CioHi^N,CgH3(N02)3,  red  needles,  m.  p.  175°.  2  :  3-Dimethyl- 
indole and  trinitrotoluene,  CioHijN,CgH2Me(N02)3,  red  needlts,  m.p. 
118°.  2  :  3-Dimethylindole  and  picryl  chloride,  CioHiiN,C6H2Cl(N02)3, 
dark  red  needles,  m.  p.  140°.  Tetrahydrocarbazole  and  picryl  chloride, 
chocolate-brown  needles,  m.  p.  121°.  Carbazole  and  trinitrotoluene 
give  two  compounds:  (1)  20i2H9N,3CgH2Me(N02)3,  yellow  needles, 
m.  p.  160°,  and  (2)  Ci2H9N,C6H2Me(N02)3,  dark  yellow  needles, 
melting  at  140 — 200°.  Carbazole  and  picryl  chloride, 
C,2H9N,CgH2Cl(N02)3, 
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dark  red  crystals  softening  at  140°,  m.  p.  156°.  Phenylindole  and 
trinitrotoluene,  2C,4lli,N,3Cp,lT2Me(N()2);^,  yellow  needles,  m.  p.  97"". 
Phenylindole  and  picryl  chloride,  C|^Hj^N,CqH2C1(N02)3,  carmine-red 
needles,  m.  p.  119°.  T.  H.  P. 

Morphological  Studies  of  Benzene  Derivatives.  III. 
;?-Dibromobenzenesulphonates  (Isomorphous)  of  the  "Rare 
Earth"  Elements — a  means  of  Determining  the  Directions 
of  Valency  in  Tervalent  Elements.  Henry  E.  Armstrong  and 
Ernest  H.  Kodd  {Proc.  Roy.  Soc,  1912,  A,  87,  204—217.  Compare 
Trans.,  1910,  97,  1578;  Colgate  and  Eodd,  ibid.,  1585).— Lanthanum, 
neodymium,  praseodymium,  and  cerium  form  p-dibromobenzenesulphon- 
ates,  which  crystallise  from  water  at  the  ordinary  temperature  with 
18  molecules  of  water.  The  crystals  are  monoclinic,  and  the  four 
salts  appear  to  be  isomorphous.  At  about  35°  they  are  converted  into 
salts  containing  9  molecules  of  water,  which  crystallise  in  well-formed 
rhombic  prisms.  In  the  case  of  samarium,  the  higher  hydrate 
only  has  been  obtained,  but  this  also  appears  to  be  isomorphous  with 
the  corresponding  salts  of  the  other  four  metals.  The  gadolinium  salt 
crystallises  with  12  and  7  molecules  of  water.  Both  hydrates  crystal- 
lise out  from  solution  at  37°,  but  at  50°  the  lower  hydrate  only  is 
obtained.  These  observations  indicate  that,  as  the  atomic  weight  of 
the  metal  increases,  peculiarities  are  exhibited  which  are  not  evident 
in  the  case  of  the  lower  members  of  the  series. 

Crystallographic  data  for  the  four  salts  represented  by 
M(CeH3Br2-S03)3,9H20 
are  recorded,  and  these  show  that  the  salts  are  closely  isomorphous,  the 
approximation  of  the  neodymium,  praseodymium,  and  lanthanum  salts 
being  much  closer  than  that  ordinarily  observed  between  members  of 
an  orthorhombic  isomorphous  series.  The  pseudotrigonal  character  of 
the  salts  indicates  that  the  crystal  structure  is  derived  from  the 
benzene  structure  of  cubic  origin  typified  by  jo-di-iodobenzene,  and  by 
reference  to  the  values  of  the  axial  ratios,  it  is  shown  that  the  relation- 
ships required  by  theory  are  satisfied  in  a  quantitative  manner.  This 
quantitative  correspondence  between  the  crystal  structure  of  ;t?-di-iodo- 
benzene  and  the  rare  earth  salts  described  affords  strong  evidence  of 
the  correlation  of  crystalline  form  with  chemical  composition  and 
constitution. 

The  agreement  in  question  shows,  further,  that  the  valency  directions 
of  the  tervalent  elements  of  the  rare  earth  series  are  symmetrically 
disposed,  the  metal  occupying  the  central  position  in  a  plane  containing 
three  benzene  groups.  A  new  method  is  thus  indicated  by  means  of 
which,  the  directions  in  which  valency  acts,  may  be  determined. 

H.  M.  D. 

Preparation  of  w  2-Dinitrotoluene,  its  Homologues  and 
Derivatives.  Societe  Chimique  des  Usines  du  Rhone  (D.R.-P. 
246381.  Compare  this  vol.,  i,  176). — When  o-nitrotoluene  (2000  parts) 
is  heated  at  130 — 140°  during  three  hours  with  the  vapour  of  nitric 
acid  (1000  parts)  it  yields  400—500  parts  of  oj-2-dinitrotoluene. 

F.  M.  G.  M. 
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Migration  of  the  Nitro-group.  Giacomo  Ponzio  (Gazzetta,  1912, 
42,  ii,  55 — 57). — When  treated  with  benzenediazonium  chloride, 
O-nitrofluorene,  which  is  capable  of  giving  salts  corresponding   with 

the  formula  :   I  ^    ''^CINOgH,  yields  an  unstable  product, 

an..  ^  .NOo 


>c< 


which   undergoes    intramolecular   rearrangement    with    formation   of 

C  H 

fluorenone-^-nitrophenylhydrazone,        i^^^CIN2H'CgH4'N02.     This 

6      4 

behaviour  of  9-nitrofluorene  is  similar  to  that  previously  observed  with 
(o-dinitrotoluene,  w-nitrophenylacetonitrile,  and  w-nitrodiphenylmethane 
(Abstr.,  1910,  i,  192,  194  ;  this  vol.,  i,  547).  T.  H.  P. 

Preparation  of  Pour  Dic^/c^ohexylpropanes.  Paul  Sabatier 
and  Marcel  Murat  (Compt.  rend.,  1912,  155,  385 — 388.  Compare 
this  vol.,  i,  617). — The  authors  have  applied  their  method  of  direct 
hydrogenation  to  the  preparation  of  dic^/c/ohexylpropanes. 

ay-Dic;^cZohexylpropane,  DJ  0*8874,  Bf  0-8701,  n^y  1-475,  b.  p. 
289 — 290°  (corr.),  was  obtained  by  direct^hydrogenation  with  nickel  at 
175°  of  dibenzyl  ketone,  the  latter  being  prepared  by  catalysis  of  phenyl- 
acetic  acid  over  thoria  at  400°  (compare  Frezouls,  this  vol.,  i,  629). 

a/8-Dic2/JohexyIpropane,  DJ  0-8891,  Df  0-8725,  w^  1-479,  b.  p. 
272 — 273°  (corr.),  was  prepared  from  phenylbenzylmethylcarbinol,  b.  p. 
289 — 292°,  as  a  starting  point,  by  dehydrating  this  over  thoria  at 
300°,  and  reducing  the  a/3-diphenylpropylene  thus  formed  (Klages, 
Abstr.,  1902,  i,  668)  to  a;8-diphenylpropane,  D^  0-9745,  n^  1-455, 
b.  p.  280 — 282°  (corr.),  and  this  in  turn  to  the  substance  required. 

Diphenylethylcarbinol,  HO'CPhg'Et,  m.  p.-  95°  (Masson,  Abstr., 
1903,  i,  28),  on  distillation  yields  (1)  aa-diphenyl-A*-propylene, 
T>^^  1-0076,  Ujy  1-593,  m.  p.  51-5°,  b.  p.  284-5°  (corr.),  which  separates 
from  alcohol  in  pearly  leaflets,  and  (2)  a  small  amount  of  aa-diphenyl- 
£:^P-propyle7ie,  D^  1-0038,  w^  1*587,  b.  p.  279—281°  (corr.),  which  is 
liquid.  These  two  isomerides  on  direct  hydrogenation  over  partly  spent 
nickel  yield  the  same  aa-diphenylpropane,  J^f  0-9881,  n^  1*569  (Klages 
and  Heilmann,  Abstr.,  1904,  i,  487).  This  on  being  passed  twice  over 
nickel  at  175°  is  quantitatively  converted  into  aa-dicyc\ohexylpropane, 
D2  0-9038,  D?^ 0-8887,  n^  1*485,  b.  p.  270—271°  (corr.). 

/3/3-Diphenylpropane  (Silva,  Abstr.,  1880,  259),  DfO'9958,nD  1*570, 
m.  p.  29°,  b.  p.  282—283°  (corr.),  prepared  by  Friedel  and  Craft's 
method  is  reduced,  with  some  decomposition,  by  nickel  at  175°,  yield- 
ing PI3-dicyc\ohexylpropane,  DJ  0-9158,  D'f  0-9002,  Wd  1-490,  b.  p. 
273—274°  (corr.).  T.  A.  H. 

Decomposition  of  Pyrazoline  Bases  as  a  means  of  Obtaining 
Derivatives  of  CT/cZoPropane.  Nicolai  M.  Kijner  {J.  Euss.  Phys. 
Ghem.  Soc,  1912,  44,  849—865.  Compare  Abstr.,  1911,  i,  1028  ;  this 
vol.,  i,  245). — The  action  of  hydrazine  on  camphorone  yields  a  pyrazol- 
ine base  which,  when  distilled  with  alkali,  decomposes  into  a  bicyclic 
hydrocarbon,  CgH^g,   containing  a  c^/cZopropane    ring.      These  trans- 
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formations  are  completely  analogous  to  those  occurring  with  mesityl 
oxide  and  pulegone. 

The    pyrazoline   hose,      CH2<^jj^^^____^>NH,    has    b.    p. 

119— 120737  mm.,  'Df  0-9515,  n^  14759,  and  is  transformed  into 
pulegenone  when  boiled  with  hydrochloric  acid. 

2:6: 6-TrimeOiyl-O  :  1  :  3-bicyclo/i«a;ane,     CMe2<V^^^®>CH2, 

obtained  by  distilling  the  pyrazoline  base  with  potassium  hydroxide 
and  platinised  porcelain,  has  b.  p.  140'57752  mm.,  D,^,'^'^  08229, 
Df  0-8223,  n^^'^  1-4465,  and  resembles  light  petroleum  in  odour.  When 
reduced  by  Sabatier  and  Senderens'  method,  it  yields  1:1:  3-trimethyl- 
cyclohexsLjie.  By  the  action  of  hydrogen  bromide,  this  bicyclic  hydro- 
carbon is  converted  into  the  bromoci/c^opentane  derivative, 

CMe,Br.CH<^J^795, 

which  loses  the  elements  of  hydrogen  bromide  in  two  ways:  (1)  the 
action  of  alcoholic  potassium  hydroxide  gives  l-methyl-2-isop'opylidene- 

cyclopentane,   ^^W'^<^^.^^^    ^-   P-    U9~1517755   mm.,   Df 

0'8104,  Uji  1-4518,  which  forms  an  orange  coloration  with  sulphuric 
acid  in  acetic  acid  solution,  yields  a  blue,  oily  nitrosochloride,  and  gives 
acetone  and  l-methylcyc?opentanone  when  oxidised  with  permanganate; 
(2)  distillation  with  aniline  yields,  in  addition  to  1-methyl- 
2  -  iso  -  propylidenecT/c^opentane,  1  -  methyl  -  2  -  isopropenylcjclopentane, 

PHMfi'OlT 
CH2:CMe-CH<^^         1     2    b.    p.   141—1437757    mm.,    D^  08006, 

Orig  ^1^2 
»D  1-4455.  These  two  hydrocarbons  are  interconvertible,  (1)  into  (2) 
partly  by  addition  of  hydrogen  bromide  and  its  removal  by  means  of 
aniline,  and  (2)  into  (1)  completely  by  addition  of  hydrogen  bromide 
and  (treatment  with  alcoholic  potassium  hydroxide.  Reduction  of 
either     hydrocarbon    by     Sabatier     and    Senderens'    method    yields 

CHMe-CH. 

CHPr^-Cn! 

769  mm.   DJ"' 0-7833,  D^  0-7792,  n^  1-4279. 

The   interaction    of  styryl    methyl    ketone    and     hydrazine   gives 

■VTTT,  PJTpU 

5'phenyl-3'methylpyrazoline,    < ^CHg,   which   is  a    colourless 

liquid,  b.  p.  180732  mm.,  D^  1-0669,  Uj,  1-5956;  its  hydrochloride, 
CioHj2N2,HCl,  was  prepared.  When  heated  with  potassium  hydroxide 
and  platinised  porcelain,  the  pyrazoline  base  is  converted  into  2-phenyl- 

\-rmthylcyc\opropane,    Aoph>^^2'    b.    p.    1867743    mm.,    186-37 

747  mm.,  186-67749  mm.,  Df  0-9198,  n^  1-5208.  The  action  of 
hydrobromic  acid  on  this  hydrocarbon  gives  a-bromoisobutylbenzeoie, 
CeHg-CHBr-CHMea,  a  colourless  liquid,  b.  p.  135—137737  mm., 
Df  1-2609,  rijy  1-5414,  and  this,  when  distilled  with  quinoline, 
yields  wobutenylbenzene,  the  nitrosite  of  which  has  m.  p.  122°. 

T.  H.  P. 


l-methyl-2-isopropylcyc\openiane,      1  ^^CH2,     b.    p.    142*67 
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Preparation  of  jo-Nitroacetoacetanilide.  Farbwerke  vorm. 
Meister,  Lucius  &  Bruning  (D.K.-P.  246382). — p-Nitroacetoacetanilide, 
yellow  leaflets;  m.  p.  124°,  crystallising  from  water,  is  prepared  by 
dissolving  acetoacetanilide  (177  grams)  in  350  c.e.  of  concentrated 
sulphuric  acid  at  0°,  slowly  adding  250  grams  of  nitric  acid,  and  mean- 
while maintaining  the  temperature  below  3°  ;  on  reduction  it  furnishes 
-p-aminoacetoaceianilide.  F.  M.  G.  M. 

Decomposition  of  Diphenylnitrosoamin  e  by  Heat.  Marqueyrol 
and  D.  Florentin  (Bull.  Soc.  chim.,  1912,  [iv],  11,  804— 805).— The 
authors  confirm  Wieland's  observation  (Abstr.,  1911,  i,  569)  that 
diphenylnitrosoamine  is  decomposed  by  heat,  giving  a  quantitative  yield 
of  nitric  oxide.  The  decomposition  takes  place  at  40°  under  reduced 
pressure,  but  soon  slackens  unless  the  nitric  oxide  is  removed  as  it 
forms.  Heating  the  nitrosoamine  in  an  oil-bath  at  180 — 190°  is  a 
convenient  method  of  preparing  nearly  pure  nitric  oxide.       T.  A.  H. 

Preparation  of  Organic  Compounds  containing  Sulphur. 
Knoll  <fe  Co.  (D.R.-P.  247186). — The  compounds  obtained  by  fusing 
organic  substances  with  sulphur  are  (with  the  exception  of  diphenyl- 
amine  derivatives)  obtained  in  a  more  satisfactory  manner  if  the 
operation  is  carried  out  in  the  presence  of  iodine. 

The  following  compounds  have  been  prepared  (1)  from  equal  parts 
of  sulphur  and  phenanthraquinone  at  240 — 260°  with  about  1% 
of  iodine ;  (2)  the  same  with  anthraquinone ;  and  (3)  with  quini- 
zarin. 

(4)  From  aminoanthraquinone  (1  part),  sulphur  (3  parts)  and  1%  of 
iodine  at  260°. 

(5)  /8-Naphthylamine  (286  parts),  sulphur  (64  parts),  with  1—2%  of 
iodine  at  200°  during  two  and  a-half  hours,  furnished  a  quantitative 
yield  of  thio-^p-dinaphthylamine,  m.  p.  236°. 

(6)  a-Naphthylamine  (143  parts),  aniline  (93  parts),  sulphur 
(32  parts),  with  1 — 2%  of  iodine  at  200°  yielded  thiophenyl-a-naphthyl- 
amine,  m.  p.  137°,  whilst  (7)  y8-naphthol  under  the  same  conditions 
furnished  thiophent/l-j^-naphthylamine,  m.  p.  176°.  F.  M.  G.  M. 

a-Phenyl-mono-  and  -di-benzylethylamines.  Knut^.  Parck 
(J.  pr.  Chem.,  1912,  [ii],  86,  2S4:—2SS),—a-Fhenyl-N'henzylethylammey 
CHMePh'NH'C^HY,  obtained  in  the  form  of  its  hydrochloride,  short 
prisms,  m.  p.  184°,  by  heating  molecular  proportions  of  a-phenyl- 
ethylamine  and  benzyl  chloride  on  the  water-bath,  is  a  colourless  liquid, 
b.  p.  171°/ 15  mm.,  D^*^  1*009,  and  forms  a  nitrate,  lustrous,  silky 
needles,  m.  p.  124°,  a  hydrogen  sulphate,  CjgH^^NjHgSO^,  m.  p.  166°, 
and  a  hydrogen  oxalate,  crystallising  in  small  plates,  m.  p.  193°;  the 
acetate  and  hydrogen  racemate  are  also  mentioned. 

It  is  accompanied  by  a  small  amount  of  a-phenyl-N-dibenzylethyl- 
amine,  CHMePh'N(C7H^)2,  which  forms  long,  slender  needles,  m.  p. 
58°,  and  yields  a  hydrochloride,  crystallising  in  small  plates,  m.  p.  196°. 

The  resolution  of  the  monobenzyl  compound  into  its  optically  active 
components  has  been  accomplished  by  the  crystallisation  of  its  hydrogen 
c^-tartrate  from  water. 

^   n   9 
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The  hydrogen  d-tartrate  of  the  ^ba8e,  CjQHggOgNjSHgO,  is  the  less 
soluble,  and  separates  in  long,  efflorescent  prisms,  m.  p.  72°,  from 
which  \'a-phenyl-J^-benzylethylamine  is  obtained,  having  b.  p.  171°/ 
15  mm.,  and  [a]'l?  -39-7°. 

The  optically  active  monobenzyl  compounds  are  most  readily  pre- 
pared by  heating  the  active  a-phenylethylamines  with  benzyl  chloride, 
small  amounts  of  the  active  a-phenyldibenzylethylamines  being 
produced  simultaneously ;  thus  d-a-phenylethylamine  is  converted 
into  d-a-phenyl-'^benzylethylamine,  which  has  [a]'^  +39'9°.  The  salts  of 
the  active  monobenzyl  compounds  resemble  those  of  the  inactive  base ; 
the  hydrocIUoride  h^s  m.  p.  177°  ;  the  nitrate,  m.  p.  113°.  The  hydrogen 
d-tartrate  of  the  cZ-base  crystallises  with  2H2^  i^  triangular  plates, 
m.  p.  62°. 

l-a-Phenyl-'N'^-dibenzylethylamine  has  [a]n  -  97*7°  in  alcoholic 
solution;  the  d-isomeride,  [a]^  +99*3°;  both  forms  have  m.  p.  74°, 
and  yield  hydrochlorides,  m.  p.  197°.  F.  B. 

Action  of  Tribromophenol  and  p-Bromophenol  on  Toluene 
in  the  Presence  of  Aluminium  Chloride.  Moritz  Kohn  and 
Friedrich  Bum  (Monatsh.,  1912,  32,  923— 928).— It  has  already 
been  shown  (Kohn  and  Miiller,  Abstr.,  1909,  i,  667)  that  in  the  action 
of  tribromophenol  on  benzene  in  the  presence  of  aluminium  chloride  a 
transference  of  bromine  occurs  from  the  tribromophenol  to  the  hydro- 
carbon producing  phenol  and  bromobenzene. 

The  interaction  of  tribromophenol,  toluene,  and  aluminium  chloride 
on  the  water-bath  produces  phenol  and  m-bromotoluene,  the  identity 
of  which  was  proved  by  oxidation  to  m-bromobenzoic  acid.  At  higher 
temperatures  (130 — 140°)  a  fair  amount  of  phenol  is  still  obtained, 
but  the  yield  of  bromotoluene  is  meagre,  much  resinous  matter  being 
formed. 

If  in  the  above  reaction  the  tribromophenol  is  replaced  by  /?  bromo- 
phenol,  ??i-bromotoluene  and  phenol  are  obtained.  D.  F.  T. 

Preparation  of  Neutral  Phosphoric  Acid  Esters  of  Phenols 
and  Naphthols  with  Their  Homologues  and  Derivatives. 
Actien-Gesellschaft  FtJR  Anilin-Fabrikation  (D.R.-P.  246871. 
Compare  Abstr.,  1883,  1108;  1894,  i,  578).— The  neutral  esters 
of  phosphoric  acid  can  be  obtained  in  quantitative  yield  when 
anhydrous  alkali  phenoxides  or  naphthoxides  are  treated  with 
phosphoryl  chloride  in  the  presence  of  an  indifferent  anhydrous 
solvent.  The  following  compounds  are  described  :  the  tri-o-tolyl  ester ; 
the  tri-a-naphthyl  ester,  m.  p.  148 — 149°  (Autenrieth,  Abstr.,  1898,  i, 
14,  gives  145°);  the  triphenyl  ester;  the  tri-;;-chlorophenyl  ester, 
m.  p.  112°  (loc.  cit.,  gives  99—100°),  and  the  tri-l-chIoro-2-naphthyl 
ester.  F.  M.  G.  M. 

Bromo-  and  Chloro-guaiacols.  Temistocle  Jona  {Atti  R.  Accad. 
Lincei,  1912,  [v],  21,  ii,  202— 208).— 5-Bromoguaiacol, 

GH-CgHgBr-OMe  [OH  :  OMe  :  Br  =  1  :  2  : 5], 
obtained  from  5-aminoguaiacol  (Jona  and  Pozzi,  Abstr.,  1911,  i,  854), 
forms  white  crystals,  m.  p.  62 — 65°,  and  gives  a  bluish-jrreen  coloration 
with  ferric    chloride.     b-Brofno-\-henzoylguaiacol^    Cj^HuOaBr,    forms 
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white  needles,  m.  p.  73 — 75°.  b-Bromo-l-acetylguaiacol^  CgHgOgBr, 
separates  in  white  leaBets,  m.  p.  63 — 65°  b-Bromoguaiacol  ethyl  ether, 
CgHjjOgBr,  crystallises  in  slender,  white  needles,  m.  p.  58 — 605°. 
5-Bromoverat7'ole,  CgHj)0.,Br,  forms  a  straw-yellow  liquid,  heavier  than 
water,  b.  p.  239 — 242°/55  mm.     5-Bromo-l-ethylcarbonatoguaiacolj 

C,„H„0,Br, 
crystallises  in  slender,  silky  needles,  m.  p.  46 — 49°.  o -Nit ro vanillic  acid, 
identical  with  that  obtained  by  Tiemann  and  Matsmoto  (Abstr.,  1876, 
ii,  524),  may  be  prepared,  along  with  several  other  products  not  yet 
iuvestigatedj  by  oxidising  o-nitrovanillin  (compare  Pschorr  and 
Sumuleanu,  Abstr.,  1900,  i,  178).  S-Aminoguaiacol,  C^HgOgN,  obtained 
by  reducing  o-nitro vanillic  acid,  forms  straw-yellow  needles,  m.  p. 
97 — 100°,  and  3-acetaminoguaiacol,  CgHj^OgN,  white  crystals,  m.  p. 
120 — 122°.  3-Ghloroguaiacol,  CyH^OgCl,  forms  white  leaflets,  m.  p. 
31*5 — 33°,  and,  in  aqueous  alcoholic  solution,  gives  a  greenish  colora- 
tion with  ferric  chloride.  3-Chlo7'0-l-benzoylguaiacol,  Cj^Hj^OgCl, 
forms  white  needles,  m.  p.  36*5 — 38°,  whilst  3-chloro-l-acetylguaiacoly 
CgHgOgCl,  is  a  colourless  liquid,  b.  p.  179 — 181°/55  mm.  (corr.). 
3-Ghloroguaiacol  ethyl  ether,  CgH^^OgCl,  is  a  colourless  liquid,  b.  p. 
162— 165°/55  mm.  (corr.).         ^  T.  H.  P. 

Aceteins  of  Phenol.  Ettoee  Yassallo  {Gazzetta,  1912,  42,  ii, 
237 — 243). — Condensation  of  phenol  with  acetic  anhydride  in  presence 
of  sulphuric  acid  yields  a  product  different  from  that  obtained  by 
Kasinski  (Abstr.,  1882,  1288)  in  presence  of  zinc  chloride,  namely, 
diphenoxymethylcarhinol,  0H*CMe(0Ph)2,  which  forms  a  red,  flocculent 
precipitate,  m.  p.  about  228 — 232°.  The  same  compound  is  obtained, 
but  in  diminished  yield,  when  acetic  acid  is  used  in  place  of  the 
anhydride.  It  acts  as  an  indicator  and  yields  the  acetyl  derivative, 
Ci^HigOg-OAc,  m.  p.  about  133°. 

The  mechanism  of  the  action  of  acetic  anhydride  on  phenol  is  quite 
comparable  with  that  of  phthalic  anhydride  (compare  Oddo  and 
Vassallo,  this  vol.,  i,  792).  The  only  difference  is  that,  with  open- 
chain  anhydrides,  the  acid  generated  separates  and  the  carbinol  function 
of  the  molecule  is  preserved,  whilst  with  cyclic  anhydrides  the  carboxyl 
and  hydroxyl,  becoming  united  to  the  same  molecule  at  a  favourable 
distance  apart,  react  to  form  a  closed  lactonic  ring.  T.  H.  P. 

Di-jo-hydroxydiphenyKsopentane.  A.  Ivanoff  {J.  Buss.  Phys. 
Ghem.  Soc,  1912,  44,  007— ^09).— Bi-j^-hydroxydiphenylisopentane, 
CHMe2-CH2-CH(CgH4-OH)2,  prepared  by  the  condensation  of  phenol 
with  isovaleraldehyde  (compare  Lunjak,  Abstr.,  1908,  i,  416)  in 
presence  of  a  small  proportion  of  hydrochloric  acid,  crystallises  in 
needles,  m.  p.  154°.  The  dibenzoyl  derivative,  CgiHggO^,  m.  p.  146°, 
and  the  dimethyl  Gi^QV,  Q^^IL^fi^,  b.  p.  230— 230-5°/ll  mm.,  D^  1-0629, 
jyf,  1'0506,  J^l  1-0627,  Df  1-0487,  were  prepared;  oxidation  of  the 
latter  compound  by  moans  of  chromium  trioxide  yields  the  dimethyl 
ether  of  di-p-hydroxybenzophenone  and  anisic  acid.  T.  H.  P. 

Two  Forms  of  Decahydro-yS-naphthol :  Peculiar  Case  of 
Stereoisomerism.  Luigi  Mascarelli  and  Giacomo  Iecusani 
{Gazzetta,  1912,  42,  ii,   35— 41).-^For  decahydro-^-naphthol,  Leroux 
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(Abstr.,  1905,  i,  278)  gave  m.  p.  75°  and  b.  p.  238°,  whilst  Ipatieff 
{Ber.,  1907.  40,  1281)  gave  m.  p.  99—100°  and  b.  p.  242—244°. 

On  purifying  a  specimen  of  the  compound  supplied  to  them  by 
Ipatieff,  the  authors  found  it  to  consist  of  a  mixture  of  the  two 
forms,  which  possess  similar  properties  and  are  evidently  the  racemic 
modifications  corresponding  with  two  pairs  of  optical  isomerides.  The 
complete  liydrogenation  of  /5-naphthol  renders  the  carbon  atoms  in 
the  2-,  9-,  and  lO-positions  asymmetric,  and  as  the  last  two  of  these 
form  part  of  two  different  nuclei,  theory  would  indicate  the  possible 
existence  of  two  pairs  of  enantiomorphous  compounds  (compare 
Piccinini,  Abstr.,  1900,  i,  249;  Aschan,  Abstr.,  1901,  i,  477,  and 
Skraup,  Abstr.,  1903,  ii,  67).  T.  H.  P. 

Phenyldesoxyn  of  Dextrose.  Alexander  M.  Nastukoff  and 
I.  I.  KoTUKOFF  (J.  Ru8s.  Phys.  Chem.  Soc,  1912,  44,  1152—1163. 
Compare  Abstr.,  1907,  i,  413). — Oxidation  of  the  ^-phenyldesoxyn  of 
dextrose  in  glacial  acetic  acid  solution  by  means  of  nitric  acid  yields 
50%  of  a  bright  yellow,  insoluble  nitro  product,  which  was  not  ex- 
amined further,  together  with  o-nitrobenzoic  and  3 : 5-  and  2  :  4- 
dinitrobenzoic  acids. 

When  reduced  with  zinc  and  acetic  acid,  the  )8-phenyldesoxyn 
yields  a  product  which  agrees  in  elementary  composition  and  chemical 
properties  with  the  original  compound,  but  is  of  a  purer  yellow 
colour  and  contains  no  sulphur.  In  order  to  distinguish  this  product 
from  the  sulphur-free  /3-phenyldesoxyn  (Abstr.,  1907,  i,  413),  the 
authors  term  it  simply  desoxyn. 

Two  formulae  are  suggested  for  desoxyn :  (1)  CgHyOgPhg,  repre- 
senting the  anhydride  of  dextrose,  in  which  three  hydroxy!  groups 
are  replaced   by  phenyl  groups;   this    is   termed   the  *' hydroxylic" 

O  O 

formula.        (2)     CgHgOgPhg     or  /\  /\ 

•CPh2-CH CH-CH CH-CH2- 

according  to  which  the  formation  of  desoxyn  would  be  represented  by 
the  equation  :  CgHj^Og  +  2CgHg  -  3H2O  =  CigH^gOg ;  this  formula  is 
termed  the  "  ketonic."  The  results  of  analysis  of  phenyldesoxyn  and 
also  the  proportion  of  benzoic  acid  formed  on  oxidation  with  per- 
manganate indicate  the  ketonic  formula  to  be  the  more  probable. 
Determinations  of  the  molecular  weight  of  phenyldesoxyn  in 
freezing  phenol  and  in  boiling  chloroform  give  unsatisfactory 
results,  the  values  obtained  varying  almost  proportionally  with  the 
concentration. 

The  principal  soluble  product  formed  simultaneously  with  phenyl- 
desoxyn is  found  to  be  benzenesulphonic  acid. 

When  phenyldesoxyn  is  subjected  to  prolonged  shaking  with  con- 
centrated sulphuric  acid,  it  is  converted  into  a  product  soluble  in 
water.  This  is  termed  sulphodesoxynic  acid  of  dextrose,  and  its 
formula  is  either  (C6H.02)2(CgH5)3(CgH4-S03H)3  or 

(C,H,.CoH,02-C,H,.S03H)3, 
the  latter  appearing  to  be  the  more  probable.  T.  H.  P. 

Sulphur  Aryl  Chlorides  [Aryl  Chloro thiols].  Theodor  Zincke 
{Annalen,  1912,   391,  55 — 56). — The  term  sulphur  aryl   chloride   is 
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used  by  the  author  to  denote  substances  of  the  type  ArSCl  [aryl 
chloro thiols].  Such  are  produced  by  the  action  of  chlorine  on  aromatic 
mercaptans  or  their  disulphides.  They  are  also  obtained  by  the 
chlorination  of  aryl  benzyl  sulphides,  the  benzyl  group  being 
eliminated  in  the  form  of  benzylidene  chloride. 

The  corresponding  hydroxides,  ArS'OH,  have  not  been  obtained, 
but  anhydrides,  ArS'O'SAr,  and  esters,  ArS'OK,,  have  been  prepared. 

0.  S. 

Sulphur  o-Nitrophenyl  Chloride  [o-Nitrochlorothiolbenzene] 
and  its  Transformation  Products.  Theodor  Zincke  and  Fr. 
Farr  {Annalen,  1912,  391,  57 — 88). — o-Nitrochlorothiolhenzene, 

]sro2-c,H4-sci, 

m.  p.  75°,  yellow  needles,  is  readily  obtained  in  more  than  90%  yield 
by  repeatedly  saturating  a  suspension  of  finely  divided  oo'-dinitro- 
diphenyl  disulphide  in  carbon  tetrachloride  with  chlorine  in  the 
absence  of  moisture,  until  the  disulphide  has  disappeared.  The 
substance  is  stable  and  extremely  reactive,  behaving  like  an  acid 
chloride  in  some  cases,  and  like  a  diazo-compound  towards  phenols 
and  some  aromatic  amines.  In  hot  glacial  acetic  acid,  it  is  converted 
by  nitric  acid  (D  1-4)  into  a  mixture  of  o-nitrobenzenesulphonic  acid 
and  its  chloride.  Methyl  or  ethyl  alcohol  in  the  cold  converts  the 
substance  into  oo'-dinitrodiphenyl  disulphide  and  oo'-dinitrodiphenyl 
disulphoxide,  and  at  the  b.  p.  into  the  disulphide  and  the  sulphinic 
acid.  When  boiled  with  dilute  methyl  alcohol,  o-nitrochlorothiol- 
benzene  undergoes  complicated  changes,  and  yields  the  disulphide,  the 
sulphinic  acid,  o-nitrobenzenesulphonic  acid,  and  aniline-o-sulphonic 
acid.  In  glacial  acetic  acid,  o-nitrochlorothiolbenzene  is  converted 
into  o-nitrophenyl  thiocyanate  by  potassium  cyanide. 

o-Nitrohromotfiiolhenzene,  N02*CgH4'SBr,  m.  p.  85°,  obtained  in  a 
similar  manner  as  the  chloro-derivative,  forms  long,  golden  needles. 

o-Nitrothiophenyl  oxide,  0{S*CgH4'N02)2,  prepared  by  shaking 
o-nitrochlorothiolbenzene  with  water  lor  several  hours,  crystallises  in 
yellow  plates,  blackens  at  92 — 93°,  and  explodes  ]  in  a  capillary  tube, 
explosion  does  not  occur,  the  blackening  at  92 — 93°  being  followed  by 
fusion  above  180°.  The  oxide  is  reconverted  into  o-nitrochlorothiol- 
benzene by  concentrated  hydrochloric  acid  or  phosphorus  pentachloride. 
It  dissolves  in  alkalis  or  aqueous  ammonia  with  a  deep  blue  colour 
(probably  due  to  a  salt  of  the  hydroxide,  NOg'CgH^'S'OH) ;  the  colour 
soon  disappears,  and  the  disulphide  and  the  sulphinic  acid  are 
obtained. 

Esters  of  o-nitrophenylsulphinous  acid,  NOg'CgH^'S'OR,  are 
obtained  by  treating  a  cold  alcoholic  or  ethereal  solution  of  o-nitro- 
chlorothiolbenzene with  the  sodium  alkyloxide.  They  are  reconverted 
into  the  chloride  by  concentrated  hydrochloric  acid,  and  are  decom- 
posed by  alkalis,  yielding  the  disulphide  and  the  disulphoxide.  The 
methyl  ester,  m.  p.  54°,  yellow  plates  or  needles ;  ethyl  ester,  m.  p.  26°, 
yellow  needles,  and  phenyl  ester,  m.  p.  72°,  yellow  plates  or  needles, 
are  described. 

oo' -Dinitrodiphenyl  disulphoxide,  02S2(CgH4*N02)2.  m.  p.  142 — 143°, 
)lourless  leaflets,  is  obtained,  together  with  the  disulphide,  by  decom- 
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posing  o-nitrochlorothiolbenzene  by  methyl  or  ethyl  alcohol,  alkaliF<, 
potassium  or  sodium  acetate,  or  moist  silver  oxide.  o-Nitrophenyl- 
svJjMnicacid,  NOg-CgH^-SOoH,  m.  p.  12 i°  {methyl  ester,  m.  p.  106"; 
ethyl  ester,  m.  p.  107°),  is  descriljed. 

In  ethereal  solution,  o-nitrochlorotbiolbenzene  behaves  like  an  acid 
chloride  towards  ammonia,  methylamine,  dimethylamine,  aniline,  and 
/)-toluidine,  yielding  substances  called  thiolamitves.  o-Nitrophenyl- 
ifiiolamine,  NOa'CgH^'S'NHg,  m.  p.  124—125°  (decomp.),  yellow 
needles,  behaves  in  many  ways  like  a  primary  aromatic  amine.  It 
cannot  be  diazotised,  but  forms  an  acetyl  compound,  yellow  crystals, 
m.  p.  179°,  blackening  at  173 — 17 b°jbenzylidene  derivative,  m.  p.  159°, 
yellow  needles,  and  isopropylidene  derivative,  NOg'CgH^'S'NICMeg, 
yellow  needles,  m.  p.  86°,  stable  to  alkalis  ;  it  yields  the  disulphide  and 
ammonium  iodide  when  heated  with  methyl  iodide,  is  reconverted 
into  o-nitrochlorothiolbenzene  by  concentrated  hydrochloric  acid,  and 
is  converted  by  boiling  dilute  hydrochloric  or  acetic  acid  into  oo'-dinitro- 
diphenyldithiolimine,  NH(S'CgH4'N02)2>  ni.  p.  217°  (decomp.),  citron- 
yellow  powder  or  needles.     o-Nitrophenylthiolmethylamine, 

N02-C6H4-S-NHMe, 
m.  p.  36°,  forms  yellow,  glistening  needles  ;  the  methy limine, 

NMe(S-C«H4-N02)2, 
yellow  crystals,  has  m.  p.  204 — 205°  (decomp.).  o-l^itropltenylthiol- 
dimethylamiiie,  NOg'CgH^'S'NMeg,  m.  p.  63°,  forms  yellow  leaflets  or 
needles.  Corresponding  compounds,  NOg'CgH^'S'NHPh,  m.  p.  94°,  red 
crystals,  and  NOg-CgH^-S-NH-C^H^,  m.  p.  133°,  yellow  leaflets  or 
needles,  obtained  from  aniline  and  jo-toluidine  respectively,  are 
described. 

Towards  a-  and  yS-naphthylamines,  however,  o-nitrochlorothiolbenzeno 
behaves  like  a  diazo-chloride,  substitution  occurring  in  the  naphthalene 
nucleus.  In  cold  chloroform  or  ether  the  reactions  are  similar  to 
those  of  the  preceding  amines,  a-  and  ^-naphthalides, 

NOg-CgH^-S-NH-CioHy, 
m.  p.  129°  and  188°  respectively,  being  formed  ;  in  boiling  acetic  acid, 
however,    o-nitrochlorothiolbenzene   reacts    with   a-naphthylamine    to 
form  1-aminonaphthyl  2  :\-di-o-nilropJienyl  disulphide, 

NH,-C„H,(S-C,H,-N02)„ 
m.  p.  194°,  brownish-red,  crystalline  powder  {acetyl  compound,  m.  p. 
214 — 215°),  and  with  /3-naphthylamine  to  form  2-aminonaphthyl  l-o- 
nitrophenyl  sulphide,  NHg'CjoHg'S'C^H^'NOg,  m.  p.  183 — 184°  {acetyl 
derivative,  m.  p.  183 — 184°).  The  hydrochlorides  of  these  two  sub- 
stances can  be  diazotised,  and  coupled  with  )8-naphthol  to  form  red 
dyes.  The  preceding  )8-naphthylamine  derivative  reacts  with  o-nitro- 
chlorothiolbenzene in  boiling  benzene  to  form  a  compound, 

N02-C6H,-S-CioH6-NH-S-C6H4-N02, 
m.  p.  186 — 187°,  yellow,  crystalline  powder,  which  is  easily  decomposed 
into  its  generators   by  glacial  acetic  and    concentrated    hydrochloric 
acids.     o-Nitro-p'-dimethylaminodiphenyl  sulphide, 

]S02-C,.n,-S-CgH4-NMe2, 
m.  p.  187 — 188°,  dark  red  needles,  prepared  from  o-nitrochlorothiol- 
benzene and  diraethylaniline  in   boiling  ether,  has  basic  properties; 
the  hydrocJUoride  forms  canary-yellow  needles. 
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An  ethereal  solution  of  o-nitrochlorothiolbenzene  reacts  like  a  diazo- 
chloride  towards  phenols ;  the  hydroxyl  group  is  unattacked,  and  sub- 
stitution occurs  in  the  nucleus  ;  thus  phenol  yields  o-nitro-^' -hydroxy- 
diphenyl  sulphide,  NOg-CfiH^-S-O^H^-OH,  m.  p.  130—131°,  yellow 
crystals  {potassium  salt,  reddish-brown  needles ;  acetyl  derivative,  m.  p. 
81 — 82°,  yellow  needles) ;  a-naphthol  yields  o-nitrophenyl-\ -hydroxy - 
naphthyl  sulphide,  NOg'C^^H^'S'CioHg'OH,  m.  p.  186°,  brick-red 
crystals  {potassium  salt,  reddish-brown  leaflets  ;  acetyl  derivative,  m.  p. 
125—126°,  yellow  needles) ;  ^-naphthol  yields  o-nitrophenyl-^-hydroxy- 
naphthyl  sulphide,  ^O^'O^ll^'^'Q^^lA^^O^,  m.  p.  179—180°,  yellow 
needles  {potassium  salt,  reddish-brown  leaflets ;  acetyl  derivative,  m.  p. 
101°,  citron-yellow  needles)  ;  resorcinol  yields  o-nitro-o'^'-dihydroxy- 
diphenyl  sulphide,  1^0.^'Qq}1^'^'C^B.^{0^\,  m.  p.  150— 151°,*  yellow 
crystals  {acetyl  derivative,  m.  p.  102 — 103°,  yellow  plates).  o-Nitro- 
phenyl  acetonyl  sulphide,  N02*CgH4*S*CH2*COMe,  m.  p.  81°,  obtained 
from  o-nitrochlorothiolbenzene  and  boiling  acetone,  crystallises  in 
yellow  needles  or  leaflets,  and  is  not  decomposed  by  concentrated 
hydrochloric  or  sulphuric  acid.  0.  S. 

Oxonium  Salts  of  Some  Hydroxyanthraquinone  Ethers, 
Otto  Fischer  and  Hugo  Ziegler  {J.  pr.  Chem.,  1912,  [ii],  86, 
297—305.  Compare  Abstr.,  1911,  i,  887).— 1  :  2  : 5-Trimethoxyanihra- 
quinone,  prepared  by  heating  the  potassium  salt  of  hydroxyanthrarufin 
with  methyl  sulphate  at  140°,  crystallises  in  golden-yellow  leaflets,  m.  p. 
203 — 204°.  On  treatment  with  hydrogen  bromide  in  benzene 
solution,  it  yields  an  unstable,  bluish-green  hydrohromide ;  the  zinci- 
bromide,  G^>jti.^fi^,ILBr,ZnBv^,  is  obtained  as  a  reddish- violet  precipitate 
by  passing  hydrogen  bromide  into  a  suspension  of  the  trim  ethyl 
ether  in  benzene  to  which  a  small  amount  of  a  saturated  solution  of 
zinc  bromide  in  ethyl  acetate  has  been  added. 

1:2: 8-Trimethoxyanthraquinone,  obtained  in  a  similar  manner 
from  hydroxychrysazin,  crystallises  in  clusters  of  light  yellow  needles, 
m.  p.  157°,  and  forms  an  unstable  reddish-brown,  crystalline  hydro^ 
bromide. 

1:4:5: 8-Tetrahydroxyanthraquinone  crystallises  from  boiling 
naphthalene  in  feather-like  aggregates  of  bronze-coloured  needles,  and 
yields  solutions  having  a  fiery-red  fluorescence ;  the  tetra-acetyl  deriv- 
ative crystallises  in  light  yellow  needles  (d«comp.  250°).  Its  difliicultly 
soluble,  blue  potassium  salt  yields,  with  methyl  sulphate,  1:4:5:8- 
tetramethoxyanthraquinone,  which  crystallises  in  lustrous,  orange 
leaflets,  m.  p.  317°,  and  forms  a  very  unstable,  bluish-green  hydro- 
bromide  and  a  more  stable,  brownish-black  zincibromidey 
Cis^ieC^e'^HBr.ZnBrg. 

[With  Hans  Gross.]— When  heated  with  methyl  sulphate  at 
180 — 190°,  the  potassium  salt  of  anthrachrysone  ( 1  :  3  :  5  :  7-tetra- 
hydroxyanthraquinone)  yields  a  dimethyl  ether,  CigHjgOg,  which 
crystallises  from  nitrobenzene  in  columns  of  a  golden-bronze  lustre, 
and  forms  a  disodium  salt,  long,  orange-red  needles,  and  a  diacetyl 
derivative,  long,  citron-yellow  needles,  m.  p.  256°.  It  is  accompanied 
by  a  small  amount  of  1:3:5  \1-tetramethoxyanthraquinone,  crystal- 
lising in  golden-yellQW^  flat,  lancett.^tiaped  pKism^,,m.  p.  294°.     The  last- 
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mentioned  compound  forms  a  pei'chlorate,  C^^H^QO^j'H.ClO^f  which 
forms  long,  dark  red  needles,  and,  on  account  of  its  instability,  could 
not  be  isolated  in  a  pure  condition  ;  the  unstable,  dark  red  hi/do  - 
bromide  and  dark  reddish-violet  zincihromide^  Ci8HjQ0Q,HBr,Zn  Tg, 
are  also  described.  F.  B. 


Synthesis  of  the  3:4: 5-Trimethoxyphenanthrene  obtained 
ft'om  Morphenol.  Roland  Pschorr  (Annalen,  1912,  391, 
40 — 55). — By  proving  the  identity  of  3:4: 5-trimethoxyphenanthrene 
with  the  trimethyl  ether  obtained  from  morphenol,  the  author  has 
confirmed  Vongerichten's  constitution  of  morphenol. 

[With  F.  Zeidler  and  F.  'DiCKTiAVSER.]~m-Methoxybenz2/l  alcohol^ 
b.  p.  252°,  obtained  by  the  action  of  concentrated  alcoholic 
potassium  hydroxide  on  ?n-methoxybenzaldehyde,  is  converted  by 
phosphorus  trichloride  into  m-me^/iOXi/ftgn^Jt/Z  chloride,  b.  p.  124°/13  mm.  ; 
the  latter  is  converted  through  the  nitrile  into  m-methoxyphenylacetic 
acid,  m.  p.  67°.  This  acid  is  obtained  more  conveniently  by  heating 
??i-methoxybenzaldehyde,  hippuric  acid,  and  anhydrous  sodium  acetate 
with  acetic  anhydride;  the  resulting  lactone  of  a-henzoylamino-ia- 
methoxycinnamic  acid,  m  p.  108°,  is  boiled  with  10%  sodium  hydroxide, 
treated  with  3%  hydrogen  peroxide,  and  acidified,  whereby  a  mixture 
of  m-methoxyphenylacetic  and  benzoic  acids  is  obtained,  which  is 
separated  by  the  fractional  distillation  of  their  esters  under  14  mm. 
pressure.  By  condensing  sodium  m-methoxyphenylacetate  and  2-nitro- 
3  : 4-dimethoxybenzaldehyde  in  acetic  anhydride  at  100°  for  three  days, 
2-nitro-3  : 4:-dimethoxy-a-in-methoxyphenylcinnamic  acid, 

N02-C6H2(OMe)2-CH:C(C02H)-C6H4-OMe, 
m.  p.  171°,  is  obtained.  The  corresponding  amino-acid,  m.  p.  153°, 
obtained  by  reduction  with  ferrous  sulphate  and  aqueous  ammonia  at 
93°,  is  converted  by  diazotisation  and  heating  into  a  mixture  of 
3:4:  b-trimethoxyphenanthrene-^-carhoxylic  acid,  m.  p.  234 — 235°, 
prisms,  and  3  :  4  :7-trimethoxyphenanthrene-9-carboxylic  acid,  m.  p.  214°, 
long  needles,  which  is  separated  mechanically.  That  the  former  is  the 
chief  product  is  interesting  in  connexion  with  the  phenomenon  of 
steric  hindrance. 

[With  0.  Treidel.] — The  following  compounds  have  been  prepared 
by  reactions  similar  to  the  preceding.  o-Nitro-a-o-hromophenylcinnamic 
acid,  obtained  from  sodium  o-bromophenylacetate  and  o-nitro- 
benzaldehyde,  has  m.  p.  163°  (corr.).  The  corresponding  amino-acid 
has  m.  p.  205°.  ^-Bromophenanthreiie-^-carhoxylic  acid,  m.  p.  295° 
(corr.),  prisms  {ethyl  ester,  m.  p.  93°),  is  converted  by  zinc  dust  and 
boiling  sodium  hydroxide  into  phenanthrene-9-carboxylic  acid. 

[With  W.  Koch.] — When  heated  in  acetic  anhydride,  hippuric  acid, 
6-bromo-3-methoxybenzaldehyde,  and  sodium  acetate  yield  the  lactone, 
m.  p.  175°,  yellow  needles,  of  6-bromo-a-benzoylamino-3-methoxy- 
cinnamic  acid.     The  lactone  yields  the  corresponding  acid, 

C,,H,,0,NBr, 
decomp.    223°,    by    warming    with    dilute    sodium     hydroxide     and 
acidifying,    but    when    boiled    with    10%    sodium    hydroxide     it    is 
decomposed,  yielding  benzoic  acid,  Q-bromo-3-methoxyphenylpyruvic  acid. 
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OMe-CgHgBr-CHg-CO-COgH,  m.  p.  159—160°,  ammonia,  and 
^'hromo-m-tolyl  methyl  ether,  b.  p.  108*5712  mm.  By  treating  its 
alkaline  solution  with  1*5%  hydrogen  peroxide  and  acidifying,  the 
substituted  pyruvic  acid  yields  6-bromo-3-methoxyphen7/lacetic  acid, 
m.  p.  115°.  Its  sodium  Fait  and  2-nitro-3  :  4-dimethoxybenzaldehyde, 
condensed  in  acetic  anhydride,  yield  2-nitro-^  :  i-dimethoxy-a-^-hromoZ- 
methoxyphenylcinnamic  acid, 

N02-C,,H2(OMe)2-CH:C{C02H)-C6H3Br-OMe, 
decomp.  209 — 211°,  which  is  purified  through  the  ammonium  salt. 
The  corresponding  amino-acid,  m.  p.  200°,  yellow  leaflets,  yields 
Mro7no-Z  :  4  :  5-trimethoxypIienanthrene-9-carhoxylic  acid,  m.  p.  220°,  by 
the  usual  method.  3  :4  :6-Trimethoxyphenanthrene-9-carboxylic  acid, 
m.  p.  234°,  obtained  by  the  prolonged  boiling  of  an  alkaline  solution 
of  the  preceding  acid  with  alcohol  and  copper-zinc  dust,  is  heated  with 
glacial  acetic  acid  at  210 — 220°  for  forty  hours,  whereby  3  :  4  : 5-tri- 
methoxyphenanthrene  is  obtained.  Its  picrate,  m.  p.  167°,  brownish-red 
needles  with  violet  reflex,  is  shown  by  direct  comparison  to  be 
identical  with  a  specimen  obtained  from  morphenol.  When  heated  at 
about  280°/15  mm.,  3:4:  5-trimethoxyphenanthrene-9-carboxylic  acid 
is  partly  converted  into  methyl  3:4: 5-trimethoxyphenanthrene-9- 
carboxylate,  which  is  isolated  as  the  picrate,  m.  p.  102°,  brick-red 
needles.  C.  S. 


Catalytic  Preparation  of  Phenolic  and  Diphenylene 
Oxides ;  Mixed  Oxides.  Paul  Sabatier  and  Alphonse  Mailhe 
(Compt.  rend.,  1912,  155,  260 — 262). — An  extension  of  the  study  of 
the  catalytic  action  of  thorium  oxide  on  phenols  (compare  Abstr., 
1910,  i,  294,  668,  669).  By  acting  on  a  mixture  of  phenols,  a  mixed 
ether  is  obtained,  together  with  a  certain  amount  of  each  simple  ether, 
and  in  some  cases  simple  or  mixed  oxides  of  the  type  of  diphenylene 
oxide.  Mixtures  of  phenol  with  each  of  the  three  cresols  furnish 
diphenyl  ether  and  the  respective  tolyl  ethers,  together  with  the  re- 
spective phenyl  tolyl  ethers,  all  of  which  have  already  been  prepared 
by  a  different  method  by  Ullmann  and  Sponagel  (compare  Abstr.,  1907, 
i,  38).  Phenol  and  a-naphthol  yield  phenyl  ether  and  phenyl 
a-naphthyl  ether  (compare  IJllmann  and  Sponagel,  loc.  cit.).  Phenol 
and  /5-naphthol  yield,  in  addition  to  phenyl  ether,  three  distinct 
crystalline  compounds,  namely,  phenyl  ^-naphthyl  ether,  m.  p.  46° 
(compare  Ullmann  and  Sponagel,  loc.  cit.),  )8;8-dinaphthylene  oxide, 
m.    p.    157°   (compare    Walder,    Abstr.,    1883,    208),   and   phenylene- 

P-naphthylene  oxide,    i  ^  ^  ^0,  m.  p.  200°,  dissolving  in  sulphuric  acid 

to  a  red  solution,  which  on  warming  becomes  first  colourless  and  then 
deep  violet,  changing  to  green  on  the  addition  of  water.  jo-Cresol  and 
a-naphthol  yield  ^- tolyl  ether,  di-'p-tolyle7ie  oxide,  m.  p.  166°,  and 
a-naphthylene-p-tolylene  oxide,  m.  p.  155°.  /?-Cresol  and  /3-naphthol 
yield  ^-tolyl  ether,  )8y8-dinaphthylene  oxide,  /S^-dinaphthyl  ether,  m.  p. 
105°,  and  P-naphthylene-Tp-tolylene  oxide,  m.  p.  220°,  which  with 
sulphuric  acid  behaves  similarly  to  phenylene  ^-naphthylene  oxide. 

W.  G. 
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Preparation  of  Acetonechloroform  Acetylsalicylate  [o-Ace- 
toxybenzoate].  Richard  Wolffknstein  (D.R.-P.  246383). — The 
preparation  of  acetonechloroform  o-acetoxybenzoate  has  been  previously 
described  (this  vol.,  i,  556)  ;  it  is  now  found  that  the  chlorides  of  other 
acylated  o-hydroxybenzoic  acids  can  be  employed,  and  that  the  tertiary 
base  (quinoline)  can  be  replaced  by  calcium  carbonate  in  this 
reaction.  F.  M.  G.  M. 


[Preparation   of  Derivatives   of   3-m-Aminophenylacetyl-5- 

formyldiaminobenzoic    Acid.]      Farbenfabriken    vorm.   Friedr. 

Bayer  &  Co.  (D.R.-P.  246668). — When  3-m-aminophenylacetylamino- 

5-formylaminobenzoic  acid  (annexed  formula)  is  diazotised,  coupled  with 

p^  ^  acetyl  -  m  -  phenylenediamine, 

.V    2  and    the    aminoazo  -  compound 

^  \  y — V      2  thus    obtained    combined  with 

COH'NhI       ]— NH-C0-CH2<^      y      carbonyl  chloride,  it  furnishes 

\/  ^ — ^       a    symmetrical    derivative    of 

carbamide;  from  this  compound  the  formyl  group  is  eliminated  and  a 

hast  obtained,  which  on  subsequent  diazotisation  and  combination  with 

phenylmethylpyrazolone     (and     other    allied     compounds)     furnishes 

colouring  matters. 

A  similar  reaction  with  wi-nitrobenzoyl-2 : 6-tolylenediamine-4- 
sulphonic  acid  and  other  nitro-  and  sulphonic  derivatives  is  discussed 
in  the  original.  F.  M.  G.  M. 


Action  of  Heat  on  /?-Sulphamido-o-toluic  Acid.  John  W. 
NowELL  {Amtr.  Chem.  J.,  1912,  48,  223— 241).— It  is  found  that 
;»-sulphamido-o-toluic  acid,  unlike  p-sulphamidobenzoic  acid,  does  not 
form  any  amidine  compound  on  heating  (compare  Rouiller,  this  vol., 
i,  584  ;  Nakaseko,  i,  452) ;  this  is  attributed  to  the  effect  of  the 
methyl  group  in  the  ortho-position  to  the  carboxyl. 

jt?-Sulphamido-o-toluic  acid,  NHg'SOg'CgHgMe'COgH,  was  obtained 
from  o-toluidine-;?-sulphonic  acid  by  the  stages  sulphotoluonitrile 
-^  cyanotolylsulphonyl  chloride,  SO^Cl-CgHglVIe-CN  (m.  p.  52*5-53°) 
— >  sulphamidotoluonitrile  (m.  p.  159 — 160°) — ^  sulphamidotoluic  acid. 
The  potassium,  ammonium  (m.  p.  169 — 172°),  ammonium  hydrogen 
(m.  p.  288 — 289°),  and  barium  hydrogen  salts  were  prepared.  No 
trace  of  amidine  compound  was  found  after  fusion  of  the  free  acid. 

On  treating  the  alcoholic  solution  of  the  potassium  salt  of  jt?-sulpho- 
o-toluonitrile  with  hydrogen  chloride,  a  solution  of  i^sulpho-o-toluamide^ 
SOgH-CeHgMe-CO-NHg,  prismatic  crystals,  m.  p.  276—278°,  was 
obtained,  and  the  barium  salt  was  prepared. 

The  Sandmeyer  reaction  applied  to  2  : 6-dibromosulphanilic  acid  in 
the  hope  of  obtaining  2 : 6-dibromosulphobenzonitrile  produced  an 
acidic  suhstancej  yellow  needles ;  barium  salt,  plates. 

By  treating  potassium  hydrogen  o-nitro-p-sulphobenzoate  successively 
with  phosphorus  pentachloride  and  ammonium  hydroxide,  p-sulphamido- 
o-nitrohenzamidey  needles,  m.  p.  226°,  was  obtained.  This  substance 
offers  great  resistance  to  hydrolysis.  D.  F.  T. 
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Reaction  between  Organo-magnesium  Compounds  and 
Cinnamylidene  Esters.  IV.  Reactions  with  Methyl  a-Methyl- 
cinnamylideneacetate.  Marie  Reimer  and  Grace  Potter 
Reynolds  {Amer.  Chem.  J.,  1912,  48,  206 — 223.  Compare  Reynolds, 
Abstr.,  1911,  i,  860;  Reimer  and  Reynolds,  Abstr.,  1908,  i,  988).— 
a-Cinnamylidenepropionic  acid,  CHPhlCH'CHICMe'COgH,  prepared 
by  heating  at  160°  a  mixture  of  cinnamaldehyde  and  propionyl 
chloride  with  excess  of  sodium  propionate  (compare  Perkin,  Trans., 
1877,  406),  was  converted  into  its  methyl  ester,  m.  p.  91°. 

The  action  of  magnesium  phenyl  bromide  on  this  ester  produces 
a  mixture  of  two  ketones,  which  are  probably  the  racemates  of  stereo- 
isomeric  forms  of  ^- phenyl -y-benzylidene-a-methylbutyrophenoney 

CHPhlCH-CHPh-CHMe-COPh ; 
the  form  of  lower  m.  p.  (85°),  colourless  needles,  is  converted  by  the 
action  of  potassium  hydroxide  or  hydrochloric  acid  on  its  alcoholic 
solution  into  the  other  isomeride,  needles,  m.  p.  112°. 

The  isomeride  of  higher  m.  p.  when  again  treated  with  magnesium 
phenyl  bromide  reacts  readily,  with  formation  of  aay-triphenyl- 
h-henzylidene-p-methyl-n-hutyl  alcohol^ 

CHPhlCH-CHPh-CHMe-CPhg-OH, 
prisms,  m.  p.  150°,  the  structure  of  which   is  confirmed   by  oxidation 
with  potassium  permanganate  in  acetone  solution  to  benzoic  acid  and 
y-hydroxy-ayy-triphenyl-j^-methylhutyrolactoney 

CPh„-CHMe-CHPh-COo, 


needles,  m.  p.   187°.      The  chloroform  solution   of   the   ketone   also 
immediately  decolorises  bromine,  producing  the  dihromide, 

CHPhBr-CHBr-CHPh-CHMe-COPh, 
needles,    m.    p.    180°   (decompr.),  together   with   a  small   quantity  of 
another  substance  (probably  an  isomeride),  needles,  m.  p.  115°.     The 
ketone  is  also  oxidised  by  potassium  permanganate  in  acetone  solution, 
giving  benzoic  acid  and  P-henzoyl-a-phenylbutyric  acid, 

COPh-CHMe-CHPh-COaH, 
needles,  m.  p.  131°  ;  the  methyl  ester,  plates,  m.  p.  105°,  when  prepared 
from  the  acid,   was  accompanied  by  a  small  quantity  of   a   second 
esier,  m.  p.  87°. 

The  readily  isomerising  form  of  phenylbenzylidenemethylbutyro- 
phenone  of  low  m.  p.  resists  the  action  of  magnesium  phenyl  bromide, 
but  reacts  with  bromine,  forming  the  same  additive  compound 
(m.  p.  180°)  as  its  isomeride ;  the  formation  of  the  dibromide  is 
probably  preceded  by  the  conversion  of  the  ketone  into  the  form  of 
higher  m.  p.  On  oxidation  it  gives  a  henzoylphenylhutyric  acid 
(needles,  m.  p.  145°).  As  the  methyl  ester  of  this  acid  has  m.  p.  105°, 
it  is  suggested  that  the  ester  structurally  derived  from  the  isomeric 
acid  above  (from  the  ketone,  m.  p.  112°)  is  that  (m.  p.  87°)  obtained  in 
small  quantity,  and  that  the  ester,  m.  p.  105°,  was  formed  after 
previous  isomerisation  of  the  acid,  m.  p.  131°,  into  that  of  m.  p.  145°. 

Magnesium  benzyl  bromide  converts  methyl  a-methylcinnamylidene- 
acetate  into  a^-diphenyl-jB-benzyl-y-methyl-^^y^-hexatrienej 
CHPh:CH-CH:CMe-C(CH2Ph):CHPh, 
needles,  m.  p.  117°,  which  potassium  permanganate  oxidises  into  benzoic 
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and  phenylacetic  acids.  The  above  product  from  the  Grignard  reaction  is 
accompanied  by  a  yellow  oil,  b.  p.  265°/20  mm.,  which  is  p-henzyl- 
y-benzylidene-a-methylp'opyl  benzyl  ketone, 

CHPh:CH-CH(CH2Ph)-CHMe-CO-CH2Ph; 
this   is   not  affected  by   magnesium    ethyl   bromide,  and  although   it 
reacts  with  bromine  no  solid  product  could  be  separated. 

The  action  of  magnesium  ethyl  bromide  on  methyl  a-methyl- 
cinnamylideneacetate  gives  a  mixture  of  substances  from  which 
Sbenzylidene-p-methyl-aa-diethyl-8-crotonyl  alcohol, 

CHPh:CH-CH:CMe-CEt-2-0H, 
a  mobile,  yellow  liquid,   b.  p.   200°/20  mm.,  could  be   isolated    after 
boiling  with  alcoholic  potassium  hydroxide.     An  ester,  m.  p.  185°,  and 
an  acid,  m.  p.  207°,  also  obtained  after  this  treatment  were  probably 
not  primary  products  of  the  Grignard  reaction.  D.  F.  T. 

[Preparation  of  4:6-Dichloro-7?i-tolylthiolacetic  Acid  and 
of  4-Ghloro-3  :  6-diinethyl-l-phenylthiolacetic  Acid.]  Kalle 
&  Co.  (D.R.-P.  246265.  Compare  this  vol.,  i,  557).— The  conversion 
of  j/^-cumylthiolacetic  acid  into  a  dye  by  the  action  of  fuming  sulphuric 
acid  has  previously  been  described  ;  it  is  now  found  that  if  the  methyl 
groups  in  this  compound  are  replaced  by  chlorine,  variations  in  colour 
are  produced. 

4  :  6-Dichloro-m-tolylthiolacetic  acid  and  i-chloro-3  :  Q-dimethyl- 
phenylthiolacetic  acid  are  readily  prepared  from  the  corresponding  bases 
by  diazotisation,  xanthogenation,  hydrolysis,  and  subsequent  com- 
bination with  chloroacetic  acid ;  they  form  brownish-white  powders, 
which  may  be  crystallised  from  water.  F.  M.  G.  M. 

Derivatives  of  Diphenyl.  B.  F.  Fortinsky  {J.  Russ.  Phys.  Chem. 
Soc,  1912,  44,  781 — 787). — The  author  describes  preliminary  attempts 
to  prepare  an  indigotin  derivative  with  a  hydrogen  atom  of  the  benzene 
nucleus  replaced  by  phenyl,  the  method  employed  by  Blank 
(Abstr.,  1898,  i,  589)  being  applied  to  the  aminodiphenyls  as  starting 
products. 

o-  and  jt?- Aminodiphenyls  have  the  same  m.  p.,  49°,  the  benzoyl 
derivatives  melting  respectively  at  88°  and  229 — 229-5°. 

Ethyl  ihphenylanilinomalonate,  CgH4Ph*NH*CH(C02Et)2,  prepared 
by  the  interaction  of  jt?-aminodiphenyl  (2  mols.)  and  ethyl  bromo- 
malonate  (1  mol.),  forms  colourless,  acicular  crystals,  m.  p.  595 — 60°. 
Attempts  to  prepare  the  corresponding  indoxylic  ester, 

CeH3Ph<^^CH-C02Et, 

by  heating  this  compound  at  200 — 210°  did  not  give  a  pure  product. 

T.  H.  P. 

Benzylpyruvic  Acid.  J.  Bougault  (Compt.  rend.,  1912,  155, 
477 — 480). — Fittig's  method  for  the  preparation  of  this  acid  (Abstr., 
1898,  i,  196)  has  been  improved  by  treating  a-hydroxy-y-phenyl- 
crotonamide,  instead  of  the  corresponding  acid,  with  alkalis.  The 
products  of  condensation  of  the  acid  with  itself  and  with  acetone  are 
described. 
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In  the  alkaline  hydrolysis  of  the  amide,  benzylpyruvic  acid  is  the 
chief  product,  but  two  other  substances  are  formed.  The  first  of  these 
is  a  monobasic  acid^  CgoHj^OgN,  m.  p.  298°,  very  soluble  in  chloroform, 
sparingly  soluble  in  ether,  and  giving  alkali  salts  soluble  in  hot  water. 
The  second  is  a  dibasic  acid,  (CioHiQ03)2,r5H20,  which  melts  at 
100 — 105°,  is  dehydrated  to  a  transparent  mass,  and  then  re-melts  at 
1 65°  (approx.  decorap.).  It  is  readily  soluble  in  ether  or  alcohol,  but 
insoluble  in  chloroform. 

Benzylpyruvic  acid  in  presence  of  cold  sodium  hydroxide  solution 
undergoes  aldol-condensation,  forming  the  dibasic  acidy 

CH2Ph-CH2-C(CH2Ph-CH-CO-C02H)(OH)-C02H, 
m.  p.  168 — 169°  (decomp.),  soluble  in  ether,  but  not  in  chloroform,  and 
which   is  hydrolysed  by  boiling   dilute  sodium  hydroxide  solution  to 
benzylpyruvic  acid,   and  with    boiling  dilute  acid   forms  the  laxitontf 

"^  nn  -Du  Ati  r^r^^^^  ^'  P'  ^1^°  ^^^^  solublc  in  alcohol  or  ether, 

but  insoluble  in  light  petroleum. 

Benzylpyruvic  acid  condenses  with  acetone  to  form  two  products. 
ThQ  first,  CH2Ph-CH2-C(CH2-COMe)(OH)-C02H,H20,  m.  p.  61°  or 
98°  (anhydrous),  is  hydrolysed  by  hot  dilute  alkalis  to  several 
products,  including  benzylpyruvic  acid,  and  is  dehydrated  by  hydro- 
chloric acid,  forming  a  new  acidy  OigHj^Og,  m.  p.  95°.  The  second 
product, 
C02H-C(OH)(CH2-CH2Ph)-CH2-CO-CH2-C(OH)(CH2-CH2Ph)-C02H, 
m.  p.  178°,  is  soluble  in  alcohol,  but  insoluble  in  chloroform,  and  yields 
with  hydrochloric  acid  two  dehydration  products,  the  one,  C23H2o^4> 
m.  p.  124°,  being  neutral  and  probably  an  anhydride  or  a  dilactone, 
and  the  other  a  dibasic  acid,  m.  p.  146°,  sparingly  soluble  in  ether. 

T.  A.  H. 


Esteriflcation  of  Unsymmetrical  Di-  and  Poly-basic  Acids. 
XXVII.  Acid  Esters  of  Nitrohemipinic  Acid.  Rudolf 
Wegscheider  and  Noe  L.  Muller  (Monatsh.,  1912,  34,  899 — 910. 
Compare  this  vol.,  i,  464). — Ft  is  now  found  that  of  the  three 
supposed  isomeric  acid  esters  of  nitrohemipinic  acid,  that  of  m.  p. 
115 — 117°  is  in  reality  an  eutectic  mixture  of  the  other  two  (compare 
Wegscheider  and  von  Busnov,  Abstr.,  1908,  i,  793).  This  is  proved 
by  the  possibility  of  extracting  the  2-methyl  ester  compound  (m.  p. 
140 — 142°)  from  the  compound  of  lower  m.  p.  with  water,  and  also  by 
the  fact  that  a  mixture  of  this  ester  with  the  1 -methyl  ester  compound 
(m,  p.  147 — 149°)  in  the  proportion  2:3  forms  an  eutectic  mixture, 
m.  p.  115—116°. 

Nitrohemipinic  acid,  1-methyl  hydrogen  nitrohemipinate,  and 
2-methyl  hydrogen  nitrohemipinate  have  electrical  conductivities, 
K  1-986  (for  dissociation  of  the  first  hydrogen  atom),  1*28,  and 
1"47  respectively.  Calculation  from  the  last  two  numbers  as  to  the 
conductivity  of  such  a  mixture  as  that  suspected  in  the  compound  of 
low  m.  p.  gives  a  result  in  good  agreement  with  the  experimental. 

In  one  experiment  indications  of  a  labile  form  (m.  p.  128°)  of 
the  2-methyl  ester  were  observed.  D.  F.  T. 


i.    772  ABSTRACTS   OP   CHEMICAL  PAPERS. 


I 


Induced  Molecular  Asymmetry  in  Unsaturated  Compounds. 
Emil  Erlenmayeu  and  G.  Hilgendorff  (Dlochem.  Zeitsch.,  1912,  43, 
445 — 452). — By  the  reduction  of  optically  active  phenylbromolactic 
acid  with  zinc  in  the  presence  of  alcohol,  one  molecule  of  active 
phenyl-lactic  acid  and  one  of  inactive  cinnamic  acid  are  formed 
according  to  the  equation:  2CHPh(OH)-CHBr-C02H  +  2H2  = 
CHPh:CH-CO.,H  +  CHPh(OH)-CH2-C02H.  In  spite  of  the  fact  that 
an  inactive  cinnamic  acid  is  isolated,  the  alcoholic  solution  in  which 
the  reaction  is  carried  out  shows  no  diminution  (in  fact,  a  slight 
increase)  in  optical  activity  after  the  reduction.  As  explanation  of 
this  fact,  it  is  assumed  that  the  active  phenyl-lactic  acid  can  induce 
an  optical  activity  in  the  cinnamic  acid,  which  becomes,  however, 
racemised  during  the  subsequent  process  of  isolation.  In  support  of 
this  explanation,  it  is  shown  that  when  equimolecular  proportions  of 
inactive  storax  cinnamic  acid  and  active  phenyl-lactic  acid  are  warmed 
in  alcoholic  solution  with  zinc  oxide  or  zinc  bromide,  the  optical 
activity  is  doubled.  If  bromine  is  added  to  such  an  alcoholic  mixture 
of  the  zinc  salts,  the  cinnamic  acid  is  converted  into  the  dibromide, 
and  it  was  found  that  if  bromine  is  added  to  the  mixture  of  the 
zinc  salts  of  c?-phenyl-lactic  acid  and  cinnamic  acid,  obtained  in 
the  way  described,  a  ^dibromocinnamic  acid  can  be  isolated.  If 
the  ^-lactic  acid  is  employed  instead  of  the  o?-acid,  a  G?-dibromo- 
cinnamic  acid  is  obtained.  The  authors  contend  that  the  formation 
of  bromo-derivatives  of  opposite  optical  activity  to  the  lactic  acids 
employed  is  consistent  with  their  former  results.  S.  B.  S. 

Preparation  of  Amides,  Carbamides,  or  Esters  of  Cinnamic 
Acids  containing  Iodine  in  the  Side-chain,  Their  Homologues, 
and  Substitution  Products.  Farbenfabriken  vorm.  Friedr. 
Bayer  &  Co.  (D.R.-P.  246165).— When  di-iodocinnamic  acid  (Abstr., 
1891,  1483)  is  treated  with  phosphorus  pentachloride  in  chloroform 
solution,  it  yields  a  crystalline  chloride ;  this  furnishes  the  corre- 
sponding amidey  which  crystallises  from  acetic  acid  and  decomposes 
violently  when  heated  to  about  200°. 

The  carbamide,  m.  p.  185 — 186°,  is  prepared  by  heating  the 
foregoing  chloride  with  carbamide  (2J  mols.)  at  100°;  if  the 
carbamide  is  replaced  by  glycine  ethyl  ester,  it  furnishes  a  compound, 
needles,  m.  p.  149—150°. 

When  an  acetic  acid  solution  of  ethyl  phenylpropiolate  (Trans., 
1884,  45,  174)  is  treated  with  iodine  (2  parts)  at  70—80°,  and  stirred 
during  twelve  to  fourteen  hours,  it  yields  a  crystalline  ester,  m.  p.  63°. 

Guaiacyl  p-iodocinnamate,  yellow,  prismatic  crystals,  m.  p.  131°,  is 
prepared  by  heating  P-iodocinnamyl  chloride  (prepared  from  the 
corresponding  acid,  Abstr.,  1902,  i,  32)  with  guaiacol  in  carbon 
tetrachloride. 

Phenyl propiolamide  (Abstr.,  1893,  i,  163)  when  treated  with  iodine 
furnishes  the  corresponding  iodoamide  in  the  form  of  needles,  whilst 
ethyl  ^-nitrodi-iodocinnamate,  yellow,  prismatic  crystals,  m.  p.  89°, 
is  prepared  by  shaking  ethyl  ^-nitrophenylpropiolate  (Abstr.,  1882, 
846)  with  an  acetic  acid  solution  of  iodine  during  thirty  hours  at  80°. 

F.  M.  G.  M. 
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Constitution  of  Certain  Triraethoxyphthalic  Acids.  Guido 
Bargellini  and  Olimpia  Molina  (Atti  R.  Accacl.  Lincei,  1912,  [v],  21, 
ii,  146 — 150). — By  the  method  described  below  the  authors  have 
prepared  an  acid  which  must  undoubtedly  be  3:4: 5-trimethoxy- 
o-phthalic  acid ;  this  is  identical  in  properties  with  the  acid  ob- 
tained by  Windaus  (Abstr.,  1911,  i,  904)  by  oxidising  colchicine, 
and  regarded  by  him  as  3:4:  6-trimethoxy-o-phthalic  acid,  owing  to 
its  non-identity  with  the  supposed  3:4: 5-trimethoxy-o-phthalic  acid 
described  by  Feist  (Abstr.,  1908,  i,  100);  the  last-named  acid  was 
obtained  by  etherifying  Sennhofer  and  Brunner's  pyrogalloldicarboxylic 
acid  (Abstr.,  1881,  267)  by  means  of  diazomethane.  The  conclusion 
must  therefore  be  drawn  that  Windaus's  acid  is  3:4:  5-trimethoxy- 
o-phthalic  acid,  and  that  the  colchicine  molecule  contains  three 
methoxy-groups  arranged  vicinally,  and  not  in  the  1:2:  4-positions,  as 
Windaus  assumed. 

It  is  evident,  also,  that  Feist's  acid  cannot  have  the  constitution 
attributed  to  it  by  this  author,  and  Yoswinckel  and  de  Weorth  (this 
vol.,  i,  472),  on  other  grounds,  regard  it  as  4:5: 6-trimethoxyiso- 
phthalic  acid. 

3:4:  b-Trimethoxytrichloromethylphthalide, 

C,H(OMe)3<^-0Oc-;^0, 

obtained  by  the  action  of  chloral  on  methyl  trimethylgallate  (methyl 
3:4: 5-trimethoxybenzoate)  in  presence  of  concentrated  sulphuric  acid 
(compare  Fritsch,  Abstr.,  1898,  i,  663),  has  m.  p.  70 — 71°,  and  gives 
the  normal  molecular  weight  in  freezing  benzene.  Treatment  of  this 
compound  with  alkali  converts  it  into  3:4:  5-trimethoxi/carboxyphthalide, 

CgH(0Me)3<~™~-^>0,  m.  p.  142—143°,  which  loses  COg  when 

heated,  giving  3:4:  ^-trimeihoxyphthalide,  CgH(0Me)3<^pTx  !^0,  m.  p. 

134 — 135°.  Oxidation  of  this  by  means  of  permanganate  gives 
3  : 4 : 5-trimethoxy-o-phthalic  acid,  m.  p.  I74°j  the  anhydride  of  this 

acid,  m.  p.  143°;  the  imide,  C6H(OMe)3<^^>NH,  m.  p.  180°,  giving 

a  fluorescent  alcoholic  solution,  and  the  anilide  were  prepared. 

3:4:  5-Trimethoxyphthalanilic  acid, 
CgH(OMe)3(CO-NHPh)-C02H[(OMe)3:00-NHPh:C02H=  3  : 4  :  5:2:1], 
has  m.  p.  187—188°. 

All  these  compounds,  including  methyl  trimethylgallate,  dissolve  in 
concentrated  sulphuric  acid,  giving  colourless  or  pale  yellow  solutions. 
Addition  of  increasing  quantities  of  nitric  acid  to  these  solutions  gives 
successively  intense  violet,  wine-red,  and  pale  yellow  colorations.  A 
sulphuric  acid  solution  of  colchicine  gives  a  similar  succession  of  colours 
with  nitric  acid.  T.  H.  P. 

The  Phthalyl  Cyanides.  Gibbs  Blackstock  {J.  Amer.  Ghem. 
Soc.y  1912,  34,  10^0— 10^2).— Fhthalyl,  isophthalyl,  and  terephthalyl 
cyanides  can  be  prepared  by  {a)  the  action  of  hydrocyanic  acid  on 
a  solution  of  the  acid  chloride  in  anhydrous  ether  containing  some 
pyridine,  when  a  white  substance   first  precipitates  (possibly  a  com- 
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pound  of  acetyl  chloride  and  pyridine),  the  crude  cyanide  separating 
subsequently  as  a  dark  oil ;  (6)  digesting  the  acid  chloride  in  acetone 
solution  with  mercuric  cyanide  ;  (c)  heating  the  acid  chloride  with 
mercuric  cyanide  in  a  sealed  tube  at  140 — 160°.  Method  (b)  is  not 
very  satisfactory,  and  phthalyl  cyanide  prepared  by  method  (a)  is 
difficult  to  purify. 

The  three  cyanides  are  brown  powders,  which  become  viscous  near 
300°  with  apparent  decomposition  ;  they  are  not  hydrolysed  when 
heated  with  hydrochloric  acid  in  a  sealed  tube,  but  when  heated  with 
potassium  hydroxide  solution  a  little  ammonia  is  formed.      D.  F.  T. 

The  Acylation  of  Amino-acids  and  Some  Ketolactimones. 
J.  D.  RiEDEL  (Chem.  Zenir.,  1912,  i,  1773—1774  ;  from  RiedeVa  Ber., 
1912,  13 — 24). — Experiments  on  the  acylation  of  arylaminoacetates 
with  succinic  and  camphoric  anhydrides  show  that  anthranilic  acid  is 
better  suited  in  some  cases  to  the  characterisation  of  dicarboxylic 
anhydrides  than  aniline.  Phthalic  and  citraconic  anhydrides  are  less 
suitable  for  acylation. 

ChUyroacetylanihranUic  acid,  COgH'CgH^'NH'CO'CHgCl,  has  m.  p. 

184°.     ffydroxyacetylanthranilolactone,    CgH^^C^^jQ ^^CHg,     from 

chloroanthranilic  acid  and  boiling  aqueous  sodium  carbonate,  forms 
red  leaflets,  m.  p.  200°.  Solution  in  sodium  hydroxide  and 
precipitation  gives  hydroxyacetylanthranilic  acid, 
COgH-CgH^-NH-CO-CHg-OH, 
m.  p.  181°.  iso  Valerylanthranilic  acid  forms  colourless  prisms,  sintering 
at  105°,  m.  p.  114 — 115°;  a-bromoisovalerylanthranilic  acid  is  white, 
m.  p.  147 — 148°,  and  passes  into  a-hydroxyisovalerylanthranilolactone, 

CgH4<^^^^>CH'CHMe2,m.p.  181°,  from  which  the  hjdroxy-acid, 

m.  p.  175°,  is  obtained. 

Succinanilcarboxylic  acid,  COgH'CgH^'NH'CO'CHg'CHg'COgH,  has 
m.  p.  186°,  and  behaves  as  a  strong  dibasic  acid.  Anthranoylcamphoric 
acid,  C17H21O5N,  forms  small  needles,  m.  p.  198 — 199°. 

When  benzylchloroamide,  CgHg'CO'NHCl,  is  used,  sufficient  alkali 
must  be  present  to  convert  it  into  a  salt,  CgH5'C(0Na)NCl,  as  well  as 
the  amino-acid,  and  the  product  is  then,  in  the  case  of  anthranilic 
acid,  not  o-benzoylhydrazinobenzoic  acid,  but  the  isomeric  o-phenylcarb- 
amidobmzoic  acid,  COgH-CgH^-NH-CO'NHPh,  m.  p.  190—192°,  from 
which,  phenyldiketotetrahydroquinazoline,  C14HJQO2N2,  m.  p.  278 — 280°, 
is  obtained  by  heating,  or  by  evaporation  with  ammonia.  A  by- 
product of  the  acylation  is  phenylbenzoylcarbamide, 

NHPh-CO-NH-COPh, 
m.  p  206-  208°.  C.  H.  D. 

;^Iodobenzaldehyde  and  Derivatives  with  Uni-  and  Multi- 
valent Iodine.  Conrad  Willgerodt  and  Alexis  Ucke  (/.  pr.  Chem., 
1912,  [ii],  86,  276— 283).— On  treatment  with  chlorine  in  chloroform 
solution,  /7-iodobenzaldehyde  yields  a  stable  iododichloride, 

ICIa'CeH^-CHO, 
which  is  converted  by  aqueous  sodium  carbonate  into  ip-iodosobenzalde- 
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hjde,  lO'CgH^'CHO.  The  latter  compound  reacts  with  jo-iodoxy toluene 
and  silver  oxide  in  the  presence  of  water,  yielding  an  alkaline,  aqueous 
solution  of  ^-aldehydophenyl-^-tolyliodonium  hydroxide^ 

C6H4Me-I(OH)-C6H4-CHO, 
which  could  not  be  isolated  and,  therefore,  was  characterised  by  the 
preparation  of  the  following  salts  :  the  chloride^  prepared  by  saturating 
the  aqueous  solution  of  the  base  with  sodium  chloride,  crystallises  in 
small,  colourless  plates,  m.  p.  132°;  the  amorphous,  orange-yellow 
platinichloride,  (CeH^Me-ICl-C.-H^-CHO^gPtCI^,  decomposes  at  173°; 
the  bromide  crystallises  in  jsmall,  transparent  needles,  m.  p.  154 — 155°. 
The  iodide  forms  aggregates  of  pale  yellow,  microscopic  pyramids,  has 
m.  p.  150 — 151°  when  slowly  heated,  and  is  converted  by  iodine  in 
alcoholic  solution  into  a  tri-iodide,  G^Jl^^^I^,  which  forms  long,  brown 
to  black  needles,  m.  p.  95° ;  the  acetate,  long,  colourless  needles, 
m.  p.  265°,  and  unstable  dichromate  are  also  described. 

;?-Aldehydophenyl-jt?-tolyliodonium  bromide  forms  a  light  yellow, 
amorphous  phenylhydrazone,  CgH^Me'IBr'CgH^'CHIN'NHPh,  m.  p. 
134°,  and  a  semicarhazone,  Q^fi^fiJ^firl,  crystallising  in  short,  colour- 
less needles,  m.  p.  216°.  It  reacts  with  aqueous  hydrazine  sulphate, 
yielding  a  pale  yellow  azine,  N2(CH*CgH4'IBr*CgH4Me)2,  m.  p.  185°, 
and  with  benzidine  in  hot  alcoholic  solution  to  form  the  compound^ 

NHg-CgH^-CoH.-NICH-CgH.-lBr-CeH^Me, 
an  amorphous,  yellow  powder,  m.  p.  155°.    On  account  of  its  instability 
the  oxime  could  not  be  isolated. 

Di-^-iodohenzoiuy  CgH4l*CH(OH)*CO'CgH4l,  prepared  by  condensing 
jt?-iodobenzaldehyde  with  potassium  cyanide  in  methyl-alcoholic  solution, 
crystallises  in  colourless  needles,  m.  p.  122°,  and  on  treatment  with 
chlorine  in  chloroform  solution  yields  on  unstable  iododichloride ; 
the  benzoyl  derivative  forms  long,  colourless,  strongly  refractive  needles, 
m.  p.  152°,  and  also  yields  an  unstable  iododichloride. 

JDi-ip-iodobenzil,  CgH^I'CO'CO'CgH^I,  prepared  by  oxidising  di-jo-iodo- 
benzoin  with  nitric  acid,  crystallises  m  yellow  needles,  m.  p.  255°. 

F.  B. 

Bromination  of  w-Hydroxybenzaldehyde,  Vanillin,  and 
Homo  vanillic  Acid.  Roland  Pschorr  (Annalerij  1912,  391, 
23 — 39). — The  following  compounds  of  definite  constitution  have  been 
prepared  for  the  synthesis  of  phenanthrene  derivatives. 

[With  W.  Selle,  W.  Koch,  H.  Stoof,  and  O.  Treidel.] — 6-Bromo- 
3-hydroxybenzaldehyde,  m.  p.  135°  (corr.),  slender,  colourless  needles, 
obtained  by  the  bromination  of  a  10%  chloroform  solution  of 
w-hydroxybenzaldehyde,  yields  a  semica7'bazone,  m.  p.  253°  (corr.),  and 
is  converted  by  -methyl  sulphate  and  alkali  into  Q-bromo-S-methoxy- 
benzaldehyde,  m.  p.  75 — 76°  (semicarbazonej  m.  p.  251°  [corr.]).  This 
substance,  which  is  also  produced  by  the  bromination  of  m-methoxy- 
benzaldehyde  in  boiling  chloroform,  is  oxidised  in  acetone  by  aqueous 
potassium  permanganate  to  Q-bi'oino-3-methoxybenzoic  acid,  m.  p. 
161 — 162°  (corr.),  the  orientation  of  the  substituents  in  which  r-is 
known  by  the  formation  of  the  same  acid  from  6-nitro-3-methoxy- 
benzoic  acid.  Q-Amino-S-methoxybenzoic  acid  yields  yellow  needles, 
m.  p.  149°,  by  crystallisation,  and  colourless  needles,  m.  p.  150°,  by 
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Rublimation.  % Amino-Z-imthoxj/henzoic  acidf  m.  p.  169 — 170°  (corr,), 
is  converted  into  2  bromo-S-methoxybenzoic  acidj  m.  p.  153 — 155°,  by 
the  usual  processes. 

A  10%  solution  of  protocatechualdebyde  in  glacial  acetic  acid  yields 
by  bromination  6-bromo-3  :  A-dihydroxi/benzaldBhyde,  m,  p.  230°  (corr.), 
which  forms  a.  phenylhydrazone,  m.  i^.  138»— 140°  diacetyl  derivative, 
m.  p.  82 — 84°  (corr.),  and  dimethyl  et/ier,  m.  p.  62 — 64°  {aemi- 
carhazonef  m.  p.  202 — 203°  [corr.]).  5-Bromovanillin,  obtained  by  the 
bromination  of  vanillin  in  chloroform  at  0°,  is  converted  into  the 
preceding  dimethyl  ether  by  methyl  sulphate  and  alkali.  The  position 
of  the  halogen  atom  in  these  compounds  is  ascertained  by  the  conversion 
of  the  dimethyl  ether  into  5-bromo-3 :  4-dimethoxy benzoic  acid  by 
20%  potassium  permanginate  or  by  methyl-alcoholic  potassium 
hydroxide ;  by  the  latter  method,  5-bromoprotocatechuic  acid  and 
b-bromoveratryl  alcohol,  b.  p.  190°/12  mm  ,  are  also  produced.  The 
bromination  of  vanillin  methyl  ether  in  glacial  acetic  acid  at  the 
ordinary  temperature  yields  Q-hromo-'6  :  4:-dimethoxybenzaldehyde,  m.  p. 
149 — 150°  (corr.),  the  oxime  of  which,  m.  p.  167 — 168°  (corr.),  ia 
converted  by  boiling  acetic  anhydride  into  6-bromo-3 :  4-dimethoxy- 
benzonitrile,  m.  p.  118 — 119°  (corr.).  The  nitrile  yields  Zincke's 
6-bromo-3  :  4-dimethoxy  benzoic  acid  by  treatment  with  boiling  ^/lO- 
sodium  hydroxide.  This  acid,  together  with  6-6romo-3  :  i-dimethoxy- 
benzyl  alcohol ^  m.  p.  88 — 91°,  is  also  obtained  from  6-bromo-3  :  4- 
dimethoxybenzaldehyde  and  methyl-alcoholic  potassium  hydroxide. 

By  bromination  in  chloroform,  ethyl  \-hydroxy-^-methoxyp}ienyl- 
acetate  {ethyl  a-homovanillate),  b.  p.  180 — 185°/13 — 15  mm.,  yields 
ethyl  Q-bromo A-hydroxy-d-methoxyphenylacetatey  m.  p.  95°,  by  the 
hydrolysis  of  which  Q-bromo-i-hydroxy-S-methoxyphenylacetic  acid, 
m.  p.  180 — 181°,  is  obtained;  its  acetyl  derivative,  m.  p.  170 — 171° 
(corr.),  is  prepared  by  the  bromination  of  acetyl-a-homovanillic  acid. 
By  treating  its  alkaline  solution  with  methyl  sulphate,  the  preceding 
brominated  ester  is  converted  into  ethyl  Q-bromo-S  :  ^-dimethoxyphenyl- 
acetate^  by  the  hydrolysis  of  which  6-6?*omo-3  : 4:-dimethoxyphenyl- 
acetic  acid,  m.  p.  115 — 116°  (corr.),  is  obtained;  the  same  acid  is 
produced,  in  smaller  yield,  by  the  bromination  of  3 :  4-dimethoxy- 
phenylacetic  acid. 

The  position  of  the  halogen  atom  in  the  preceding  compounds  is 
deduced  as  follows.  It  is  not  in  position-5,  because  5-bj'omo-3  :  4- 
dimelhoxypJienylacetic  acid,  prepared  from  b-bromoveratryl  chloride, 
m.  p.  56—59°,  through  the  nitrile,  has  m.  p.  95—98°  (corr.).  The 
following  experiments  show  that  the  bromine  is  not  in  position-2. 
By  condensation  with  o-nitrobenzaldehyde,  the  bromo-3  : 4-dimethoxy- 
phenylacetic  acid  will  yield  a  3  :  4-  or  a  2  :  3-dimethoxyphenanthrene 
derivative  according  as  the  bromine  is  in  position  6  or  2.  The  former 
is  obtained ;  thus  o-nitrobenzaldehyde  and  sodium  6-bromo-3  : 4- 
dimethoxyphenylacetate,  by  heating  with  acetic  anhydride  at  100°  for 
sixty  hours,  yield  o-ni<ro-a-6-6romo-3  :  4:-dimethoxyphenylcinnaniic  acid, 
N02-C6H4-CH:C(C02H)-C6H2Br(OMe)2,  m.  p.  199—200°  (corr.), 
yellow  crystals.  The  reduction  of  the  latter  by  ferrous  sulphate  and 
aqueous  ammonia  at  about  93°  yields  the  ami?io-com pound,  m.  p. 
194 — 195°   (corr.),   which   is   converted   in   the    usual   maLuer   into 


ORGANIC   CHEMISTRY.  L   777 

l-bromo-3  :  i-dimethoxyphenanthrene-lO-carboxi/lic  acid,  decomp.  220°, 
sintering  at  168 — 175°.  By  eliminatiog  the  bromine  by  boiling 
alcohol,  iV71-sodium  hydroxide,  and  copper-zinc  dust,  the  latter  is 
converted  into  3  :  i-dimethoxyphenanth'ene-lO-carboxylic  acid^  m.  p. 
185—186°. 

[With  O.  Treidel.] — By  reactions  similar  to  the  preceding,  o-nitro- 
a-2  :  d-dimethoxypJienylcinnamic  acid,  m.  p.  190°  (corr.),  yellow  needles, 
prepared  from  o-nitrobenzaldehyde  and  sodium  a-homoveratrate,  is 
converted  through  the  amino-acid,  m.  p.  173°  (corr.),  yellow  plates, 
into  2  :  3-dimethoxyphenanthrene-lO-carhoxylic  acid,  m.  p.  254°  (corr.) ; 
the  latter  yields  2  :  3-dimethoxyphenanthrene  by  distillation  under 
100—150  mm.  C.  S. 

Preparation  of  Aldehydes  of  the  Aromatic  Series  with  at 
least  one  Hydroxy -group  next  to  the  Aldehyde  Group. 
Kalle  &  Co.  (D.R.-P.  246338).— When  ^'thioindigo  scarlet"  (pre- 
pared by  the  condensation  of  isatin  with  oxythionaphthen)  is  heated 
with  a  40%  solution  of  sodium  hydroxide,  it  yields  o-thiolbenzoic  acid 

and   oxindolaldehyde,    CgH^<^    \^JJ   ^^C'OH.    yellow  needles,   m.  p. 

213°,  which  condenses  with  anthranilic  acid  to  furnish  an  azomethine. 

Acenaphthenonaldehydey  colourless  leaflets,  is  prepared  in  a  similar 
manner  from  the  condensation  product  of  3-oxy-(l)-thionaphthen  and 
acenaphthenquinone.  F.  M.  G.  M. 

Action  of  Zinc  on  a  Mixture  of  cycZoHexanone  and  AUyl 
Iodide.  Michael  Saytzeff  {J.  Russ.  Phys.  Ghem.  Soc,  1912,  44, 
1013— 1025)-- l-AUylcyc^ohexanol,  OH-CgHio'CsHg,  obtained  by  the 
action  of  zinc  on  a  mixture  of  cyc/ohexanone  and  allyl  iodide,  is  a 
colourless,  mobile  liquid,  b.  p.  188 — 192°  (compare  Matschurevitsch, 
Abstr.,  1911,  i,  961).     On  oxidation  it  yields:  (1)  the  trihydric  alcoholj 

GH2<^g2;^^2>c(OH)-CH2-CH(OH)-CH2-OH, 

which  forms  spherical  aggregates  of  acicular  crystals,  and  (2)  1-cyclo- 
hexanol-1 -acetic  acid,  OH'CgHjo'CHg'COgH,  the  calciumy  lead,  and  zinc 
salts  of  which  were  analysed. 

l-Chloro-l-allylcyc\okexaney  CgHjQCl'CHg'CHICHg,  is  a  colourless 
liquid,  b.  p.  89— 92°/21  mm.,  DJ  1'00275,  D^J  0-98744,  Df  0*98616. 
When  treated  with  silver  carbonate,  it  is  converted  into  the  hydro- 
carbon, Cj)Hi4,  which  is  a  liquid,  b.  p.  159—161°,  DJ  0-8611, 
Dfc,  0-8468,  Df  0*8457,  and  combines  with  bromine,  giving  the  com- 
pound, CgHj^Br,  as  a  yellow,  viscous  liquid.  The  positions  of  the 
double  linkings  in  the  hydrocarbon  are  being  investigated. 

kT.  H.  P. 
Action  of  Sodamide  on  aS-Dibenzoylbutane.  Edouard  Bauer 
{Compt.  rend,,  1912,  156,  288— 291).— Haller  and  Bauer  (Abstr., 
1909,  i,  108,  654)  have  studied  the  action  of  sodamide  on  phenyl  acyl 
ketones  having  at  least  one  atom  of  hydrogen  attached  to  the  carbon 
atom  in  the  a-position  to  the  ketonic  group.     This  study  has  now  been 
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aS-Dibenzoyl butane  (1  mol.)  when  warmed  in  benzene  solution  with 
sodamide  (2  molp.)  turns  red,  and  a  precipitate  is  formed.  At  the  end 
of  the  reaction  (30 — 45  minutes)  the  product  is  decomposed  with  ice 
water,  and  the  oil  distilled  under  reduced  pressure,  a  viscid  liquid 
passing  over  at  218 — 220°/13  mm.  On  cooling,  this  solidifies  and  can 
be  separated  by  crystallisation  into  two  substances,  one  crystallising  in 
slender  needles,  m.  p.  98°,  the  other  in  stout,  yellow  prisms,  m.  p.  53^ 
Analysis  shows  them  to  be  isomerides  of  the  formula  CigH^gO,  formed 
by  the  dehydration  of  the  dibenzoylbutane.  On  oxidation  by  potassium 
permanganate,  the  isomeride,  m.  p.  53°,  yields  y-benzoylbutyric  acid 
and  benzoic  acid,  whilst  the  isomeride,  m.  p.  98°,  yields  succinic  and 
benzoic  acids,  thus  showing  them   to   be  stereoisomerides,    \-henzoyl- 

ORz'PPh 

2-pheni/l-A^-cjc\opentenef   CB.^<^        *  I       ,   m.  p.  53°,  and  l-benzoyl-2- 

phent/l-^^-cyclopentenef  CHg^Crixj       Mn  '   ™*  P-    ^^°'  formed    by   the 

elimination    of    water    from    the    intermediate    unstable    1-benzoyl- 
2-phenylc2/c^opentan-2-ol. 

By  prolonging  the  action  of  the  i«odamide  for  three  or  four  hours 
the  results  are  very  different,  benzamide,  a  substance,  CjgHjgON, 
m.  p.  135°,  and  an  unsaturated  hydrocarbon,  Cj^H^g,  b.  p.  110°/13  mm., 
being  obtained  in  addition  to  the  above  cyc^opentenes.  W.  G. 

Cyclic  Hexaraethylenic  /8-Diketones.  Georges  Leser  (Ann. 
Chim.  Phj8.,  1912,  [viii],  26,  227— 257).— A  connected  account  of 
work  published  already  (Abstr.,  1899,  i,  479,  743;  1900,  i,  430; 
1901,  i,  271 ;  1902,  i,  261,  550;  1910,  i,  48.  The  following  new  data 
are  recorded. 

2-Acetylcyc\ohexanoney  D^  1'075,  w^  1*5138,  b.  p.  Ill— 112°/18  mm., 
prepared  by  condensing  cyc^ohexanone  with  ethyl  acetate  in  presence 
of  sodium,  has  a  cumin-like  odour,  yields  a  copper  derivative  (steel- 
grey  spangles),  a  dioxime  (m.  p.  149°),  and  a  semicarhazone  (m.  p. 
162 — 163).  The  diketone  dissolves  in  alkalis,  but,  on  standing, 
the  solution  deposits  C7/cZohexanone ;  in  warm  alkalis  the  hydrolysis 
proceeds  further,  w-acetylhexoic  acid  being  formed  (Kipping  and 
Perkin,  Trans.,  1889,  55,  338).  The  potassium  derivative  of  the 
diketone  reacts  in  the  cold  with  ethyl  iodide  in  alcohol,  forming  the 
2-ethyl  derivative,  b.  p.  238 — 240°,  which  is  liquid,  yields  a  viscous 
oxime^  and  on  hydrolysis  with  hot  dilute  alkalis  yields  2-ethylcyc\0' 
hexanone,  b.  p.  182—183°. 

4-Acetyl-l-methylc2/c/ohexan-3-one  (Abstr.,  1900,  i,  430),  ti^  1*5012, 
b.  p.  230 — 231°/740  mm.,  on  treatment  with  ammonia  solution  gives  a 
crystalline  compound^  C^Hj^ON,  m.  p.  102°,  which  is  not  decomposed 
by  boiling  dilute  sodium  hydroxide  solution.  4-Acetyl-l  :  4-dimethyl- 
c7/c?ohexan-3-one  (Abstr.,  1901,  i,  278)  has  91^  1-4669,  Di^  1*007, 
b.  p.  246 — 247°,  and  its  homologue,  A:-acetyl-\-methyl-i-ethylcyc\ohexan- 
3-one,  has  b.  p.  255 — 260°;  neither  reacts  with  the  Grignard 
reagent. 

€- Acetyl- 85-dimethyl-n-hexoic  acid  (Abstr.,  1899,  i,  743)  yields  an 
ethyl  ester,  b.  p.  148 — 150°,  and  on  reduction  by  sodium  in  alcohol 
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gives  the  corresponding  hydroxy-acid^  m.  p.  61°,  crystallising  in  silky 
tufts. 

The  product  formed  by  the  dehydration  of  2-acetyl-l  :  1  : 3-trimethyI- 
cz/c^ohexan-3-ol  (Abstr.,  1910,  i,  48)  is  now  shown  to  be  2-acetyl- 
1:1:  3-trimethyl-A*-cj/c^ohexene,  since  it  yields  aa-dimethyladipic  acid 
on  oxidation  by  permanganate.  The  same  product  on  reduction  with 
sodium  furnishes  the  corresponding  unsaturated  alcohol,  D^^  0'933, 
Wd  1*4864,  b.  p.  217°,  a  liquid  having  an  odour  recalling  that  of  ozone 
and  yielding  an  acetyl  derivative,  b.  p.  231 — 232°. 

4-Acetyl-l  :  l-dimethylc2/c^hexan-3-one  (Abstr.,  1902,  i,  261 ;  1910, 
i,  48)  on  hydrolysis  by  alkalis  yields  chiefly  the  corresponding  cyclanone, 
but  also  some  €- acetyl- P^-dimethyl-n-hexoic  acid, 

CH2Ac-[CH2]2-CMe2-CH2-C02H 
(crystalline  oxime^  m.  p.  93°),  whilst  its  potassium  derivative  reacts 
with  methyl  iodide  to  form  ^-aeetyl-l -A 'A-trimethylcyc\ohexan-^-one, 
b.  p.  122— 124°/20  mm.  or  229— 230°/747  mm.,  m.  p.  43°,  which  does 
not  give  the  characteristic  reactions  of  the  ^-diketones,  and  yields  a 
monoxime,  m.  p.  159°,  crystallising  in  voluminous  prisms.  In  this  and 
similar  cases  it  is  probably  the  car  bony  1  group  in  the  side- chain  which 
does  not  react  with  hydroxylamine.  T.  A.  H. 

Semicyclic  1  : 5-Diketones  of  the  c^/c^oPentane  Series.     Hans 

Stobbe  (/.  pr.  Ghem.,  1912,  [ii],  86,  209—218.  Compare  Abstr.,  1902, 

i,  472;  1903,  i,   115;  1909,  i,   309,  and  the  following  abstracts).— 

Under  the  influence  of  alkali  hydroxides  and  secondary  amines,  cyclo- 

pentanone  combines  with  ketones  of  the  type  CHRICH'COPh  (where 

E=  CfiHg-,  ^-MeO-CgH^-,  or  mp-QI{.',0',QQKo'),  yielding  1  :  5-diketones, 

CH  'CH 
C0Ph-CH2-CHR-CH<^,    2   I     2     ^Yiich   are   decomposed   into   their 

components  by  distillation  under  ordinary  pressure.  The  diketones 
readily  form  disemicarbazones,  and  react  with  hydroxylamine,  yielding 
either  monoximes  or  dioximes ;  when  boiled  with  hydroxylamine 
hydrochloride  in  alcoholic  solution  they  are  converted  into  dihydropyrin- 

CH'OR'C'GH 
dene  derivatives,   i  *  i  ^    ^^CHg,  which  form  stable  salts  and 

may  also  be  obtained  by  the  action  of  hydrogen  chloride  on  solutions 

of  the  oximes. 

The      diketones     condense      with     benzaldehyde,       anisaldehyde, 

and        piperonaldehyde       to       form       compounds       of       the       type 

PTT  •OFT 
C0Ph-CH2-CHR<       2  ,     2  ^^jj^jjj   ^£^gj^  ^gg^^  j^  ^^^  stereo- 

isomeric  forms.  The  constitution  of  these  condensation  products  has 
been  established  by  the  behaviour  of  the  isomeric  anisylidene  com- 
pounds (I  and  II  below) ;  on  distillation  these  decompose  in  two  ways, 
(1)  into  acetophenone  and  two  stereoisomeric  benzylideneanisylidene- 

02,c^pentanones,  cHPh:C-CO-C:CH-C,H,.OMe'  ""**  ('>  '"'°  P'^^'^?' 
styryl  ketone  and  anisylidenecyc^opentanone,  which  at  a  higher 
temperature  further  decomposes  into  c^/cZopentanone  and  dianisylidene- 
C2/cZopentanone.  Since  both  isomerides  yield  the  same  products,  the  con- 
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elusion  is  drawn  that  the  anisylidene  compounds  are  stereoisomeric, 
as  represented  in  the  following  formulae  : 

^'  Ah,    CO — (p^"2  ^^  9H2    Ao c>^^2 

COPh  H-C-C^H.-OMe  COPh    OMe-CgH.-C-H 

and  this  view  is  confirmed  by  the  interconversion  of  the  two  forms  by 
exposure  to  light,  or  by  boiling  them  with  a  solution  of  iodine  in 
benzene.  .  F.  B. 

Optically  Active  Semicyclic  1 : 5-Diketones  of  the  cyclo- 
Hexane  Series.  Hans  Stobbe  (/.  pr.  Chem.,  1912,  [ii],  86, 
218 — 225.  Compare  following  abstracts). — £^-3-Methylc?/c/uhexanone 
combines  with  ketones  of  the  type,  CHRICH'COPii  (where  R  = 
CgHg,  OMe'CgH^,  mpCH^'O^'-CgR^),  yielding  two  stereoisomeric  1  :  5- 

diketone.«,    COPh-CH2-CHR-CH<^^i;^^2>cJHMe,    of    which   the 

less  fusible  modification  is  produced  in  greater  quantity.  That  the 
two  forms  are  stereoisomeric  has  been  proved  by  the  conversion  of 
each  pair   of  isomerides  into  one  and  the  same   tetrahydronuinoline 

,  .     .     ch-cr:c-ch,-ch2      ,     ,  .,.        . ,    , 

derivative,  jJph-N:C-CH"-CHMe'  ^  foiling  with  hydroxylamme 
hydrochloride  in  alcoholic  solution. 

The  above  constitution  for  the  diketone  has  been  confirmed  in  the 
case  of  the  condensation  products  from  phenyl  styryl  ketone  and  its 
7?i;?-methylenedioxy-derivative  by  the  oxidation  of  one  of  the  isomerides 
to  ^-methyladipic  acid.  F.  B. 

Semicyclic  1  : 6-Diketones  from  cyc?oPentanone  and  Phenyl 
Styryl  Ketone.  Robert  Georgi  [and,  in  part,  with  Hans  Yolland] 
(/.  pr,  Chem.,  1912,  [ii],  86,  232—241.  Compare  Stobbe  and  Yolland, 
Abstr.,  1903,  i,  115). — /3-Phenyl-)8-2-c?/c^opentanonylpropiophenone  is 
reduced  by  sodium  amalgam  in  alcoholic  or  moist  ethereal  solution  to 
a  white, Pcrystalline  dihydroxydiphenylhicyclooctane, 

^^^CPh(OH)-C(OH)-CH2^^^2' 
This  has  m.  p.  142 — 143°  and  gives  at  first  an  orange  and  then  a  red 
coloration  with  sulphuric  acid.  It  discharges  the  colour  from  a 
solution  of  bromine  in  chloroform,  but  the  decolorised  solution  rapidly 
becomes  brown  again,  owing  to  the  liberation  of  bromine.  It  forms  a 
rtwnohenzoyl  derivative,  crystallising  in  prisms,  m.  p.  91 — 92°,  and  a 
mono-m-nitrohtnzoyl  derivative,  m.  p.  127 — 128°;  attempts  to  prepare 
the  corresponding  diacyl  derivatives  proved  fruitless. 
PhCH   CHg  The  action    of  phenylcarbamide  leads   to   the   form- 

/\  /\  ation    of    a   monophenylur ethane,    C27H27O8N,    m.   p. 

CH2  CH    CHg     140— 142^  together  with  a  light   yellow   substance, 

CPh-C CH,  ^-  P-  120-122° 

V     /  When  heated  with  hydriodic  acid  and  phosphorus 

Q  at  180 — 190°,  the  dihydroxy-compound  is  converted 

V-)  into  a  yellow  oil,  the  greater  part  of  which  dissolves 
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in  a  mixture  of  alcohol  and  ether,  leaving  a  small  amount  of  a  solid 
substance,  CgoHgoO,  m.  p.  126 — 130°. 

If  the  action  is  carried  out  at  lower  temperatures,  solid  substances 
of  still  lower  m.  p.  may  be  isolated  from  the  product.  Both  the  oily 
and  solid  products  have  the  same  composition,  and  probably  represent 
anhydrides  of  constitution  (I). 

)8-Phenyl-)8-2-c2/c/opentanonylprGpiophenone  is  reduced  by  hydriodic 

acid  and  phosphorus  at  140 — 150°  to  a  compound,  C2oH2c;t02,  isomeric 

with'    the     above      dihydroxydiphenylbic^c^ooctane. 

CHPh'CH'CH      C)n  treatment  with  hydrogen  chloride  in  alcoholic 

PFT        CO    I  solution,  the  diketone  loses  water  with  the  formation 

I     2 I        I  of     a    diphenylbicyclooctenone     (annexed     formula). 

^^"^ — f^  ^^2  This  crystallises  in  needles,  m.  p.  122°,  and  forms  a 
semicarhazone,  CgjHg^ONg,  m.  p.  202 — 203°  (decomp.). 

Under  the  influence  of  sodium  hydroxide  in  aqueous  alcoholic 
solution,  the  diketone  condenses  with  benzaldehyde,  yielding 
two    stereoisomeric     j8  -phenyl  -  ^  -  3  -  henzylidenecyclopentan  -  2  -  onyl- 

propiophenones,     COPh-CH2-CHPh-CH<^^2-V^2  ^^i^l,     are 

separated  by  fractional  crystallisation  from  alcohol.  The  more  readily 
soluble  isomeride  is  light  yellow  in  colour,  m.  p.  104 — 106°,  dissolves 
in  sulphuric  acid  with  a  red  coloration,  and  is  transformed  by  exposure 
to  light  into  the  less  soluble,  colourless  isomeride,  which  has  m.  p. 
143 — 144°,  and  gives  an  orange-yellow  coloration  with  sulphuric  acid; 
the  interconversion  of  the  two  forms  has  been  effected  by  boiling  with 
a  0'01%  solution  of  iodine  in  benzene. 

The  diketone  also  condenses  with  piperonaldehyde,  yielding  two 
stereoisomeric     p  phenyl  -  p  -3  -  piperonylidenecjc\opentan-2onylpropio- 

phenone,,  COPh-CH,-CHPh-CH<^yl^.Jjj.^^jj^.^^^.^jj^,  of  which 

one  is  pale  yellow,  and  has  m.  p.  118 — 120°,  whilst  the  other  isomeride 
is  dark  yellow,  and  has  m.  p.  143 — 144°.  F.  B. 

Semicyclic  1 :  5- Di ketones  Prepared  by  the  Addition  of  cyclo- 
Pentanone  to  Phenyl  Methylenedioxystyryl  Ketone  and 
Phenyl  ;?-Methoxystyryl  Ketone.  Curt  Striegler  (J.  pr.  Chem.: 
1912,     [ii],     86,     241— 250).— ;8-m  :  ip-Methylenedioxyphenyl-P-2cyc\0' 

pentanonylpropiophenone,  '''>CH'CH<^  i      ,  prepared 

by  the  condensation  of  phenyl  mp-methylenedioxystyryl  ketone  with 
C2/c?opentanone  by  means  of  piperidine  or  diethylamine,  and  purified  by 
means  of  its  disemicarbazone,  crystallises  in  clusters  of  needles,  m.  p. 
120 — 121°,  and  is  resolved  by  hot  alcoholic  potassium  hydroxide  into 
its  components.  It  is  accompanied  by  a  small  quantity  of  a  substance, 
^37^32^7'  crystallising  in  needles,  m.  p.  275°. 

The  disemicarbazone,  C2oH2g04Ng,  crystallises  with  alcohol  (1  mol.) 
in  white,  felted  needles,  m.  p.  214 — 215°  (decomp.),  which  lose  their 
alcohol  at  100 — 110°  and  then  have  m.  p.  215—216°.  The  monoxime 
crystallises  in  needles,  m.  p.  133 — 134°;  the  dioxime,  CgiHggO^Ng,  in 
hexagonal  leaflets,  m.  p.  193 — 194°. 
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When    warmed    with     hydroxylamine    hydrochloride    in    alcoholic 

solution  the  diketone  is  converted  into  5-phenyl-7-m;)-methylenedioxy- 

phenyl  -2:3-  dihydro  -  4  -  pyrindene        (annexed 

CgHglOg'CHg       formula),  which  crystallises  from  alcohol  in  long, 


/^•PK  yellow  needles,  m.   p.   124 — 125°,   and   forms 

l|       l^pTj^^CHg    yellow,   crystalline   hijdrochloride,  m.  p.  260°,    a 
\^        2  hydrogen  sulphate,  CjiH^.OgN.HaSO^,  m.  p.  215°, 


N  and  a  picrate,  m.  p.  189 — 190°  (decomp.). 

)8-mp-  Methylenedioxy phenyl- P-^-piper  onylidene- 
cyc\op6ntan-2  -onylpropiophenone, 


COPh-CHg-^  ^CO-CrCH-CeHglOglCHg' 

prepared  by  condensing  the  diketone  with  piperonaldehyde  by  means 
of  aqueous  sodium  hydroxide  at  0°,  crystallises  in  yellow,  pointed 
prisms,  m,  p.  178 — 1^0°,  instantly  decolorises  bromine,  gives  with 
sulphuric  acid  a  yellow  coloration  which  gradually  becomes  darker, 
and  when  heated  with  20%  alcoholic  potassium  hydroxide  decomposes  into 
acetophenone  and  dipiperonylidenecycZopentanone  (Mentzel,  Abstr., 
1903,  i,  497). 

The  anisylidene  derivative,  CogHggOg,  obtained  in  a  similar  manner 
from  the  diketone  and  anisaldehyde,  forms  white  needles,  m.  p. 
140 — 142°,  and  resembles  the  preceding  compound  in  its  chemical 
behaviour ;  the  benzylidene  derivative,  C2<^H2402,  crystallises  in  pale 
yellow  prisms,  m.  p.  128 — 130°. 

p-Ani8yl-p-2-cyc\opentanonylpropiophenonef 

OMe-C,H  OH,-  CH, 

COPh-CH  >^^  ^^<CO-CH,' 
obtained  in  an  impure  condition  as  an  oil  by  condensing  phenyl 
/>-methoxystyryl  ketone  and  c^/c^opentanone  with  piperidine  or  diethyl- 
amine,  forms  B.  disemicarbazone,  CggHggOgNg,  m.  p.  235 — 236°  (decomp.), 
and  is  converted  by  the  action  of  hydroxylamine,  or,  better,  its 
hydrochloride,  into  5  phenyl-7-anisyl-2  :  3-dihydro-4-pyrindene. 

C(CgH,.OMe):C.CH 

CHrCPh— NIC-CHg^^    2» 

which  is  pale  yellow,  has  m.  p.  144 — 145°,  and  forms  a  hydrochloride, 
m.  p.  218°,  and  a  picrate,  yellow  needles,  m.  p.  185 — 186°.  In  one 
instance  the  oily  product  of  the  condensation  deposited  a  substance, 
CggHggO^,  crystallising  in  white  needles,  m.  p.  191 — 192°.  F.  B. 

Stereoisomeric  Semicyclic  1  : 6-Diketones  from  3-Methyl- 
cyc^ohexanone  and  Phenyl  Styryl  Ketone.  Arthur  Kosenburg 
(J.  pr.  C/iem.,  1912,  [ii],  86,  250— 256).— The  condensation  of  d-3- 
methylci/c^ohexanone  and  phenyl  styryl  ketone  by  meats  of  sodium 
hydroxide  in  alcoholic  solution  yields,  in  addition  to  the  /3-phenyl-y3-4- 
methylcycZohexan-2-onylpropiophenone  (m.  p.  149 — 151°), 

COPh-CH2-CHPh-C<^Qi^^^2>CHMe, 

previously  described  (Abstr.,  1902,  i,  472;  1903,  i,  115),  a  stereoiso- 
meride  ot  m.  p.  135 — 137°,  which  is  separated  from  the  former  com- 
pound by  taking  advantage  of  its  greater  solubility  in  carbon  tetra- 
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chloride.  If  the  condensation  is  effected  by  means  of  piperidine, 
/8-piperidjl-^-phenylpropiophenone  is  formed  as  an  intermediate 
product  (compare  Georgi  and  Schwyzer,  this  vol.,  i,  787).  The 
diketone  of  m.  p.  149—151°  has  [a]i?  -  20-12°,  gives  at  first  a  yellow 
and  then  a  red  coloration  with  sulphuric  acid,  and  decomposes  at  230° 
under   ordinary  pressure,  yielding  3-methylc2/c^ohexanone ;   the  mono- 

nriTtu  niT  semicarbazone,    CggHgyOgNg,    crystallises    in    white 

y\      A  needles,  m.p.  202—204°  (decomp.),[a]x>  +84-10°3the 

CH    CH  CH  monoxime  has  m.  p.   215—216°,  [a]'^  +34-22°,  and 

I     2    I         I     2         cannot  be  transformed  into  a  dioxime  by  the  further 

CPh-C      CHMe     action  of  hydroxylamine,  but,  when  warmed  with 

\/     \/  semicarbazide  in  alcoholic  solution,  yields  an  oxime- 

^         ^^2  semicarbazone f  C23H28O2N2,   crystallising    in    white 

<^-)  needles  m.  p.  239°  (decomp.),  [aj^  +  49-65°.     On  re- 

duction with  hydriodic  acid  and  phosphorus  the  diketone  is  converted 
into  a  yellow  oil,  from  which  crystals,  having  m.  p.  130 — 132°  and 
consisting  of  an  anhydride  of  1  : 9-dihydroxy-l  :  3-diphenyl-7 -methyl- 
octahydroindene  (formula  I)  are  occasionally  deposited.  Under  the 
the  influence  of  sodium  hydroxide,  it  condenses  with  benzaldehyde  in 
alcoholic  solution,  yielding  a  substance,  m.  p.  156 — 157°,  together  with 

CH2-CH2-CHMe 
the  compound,  QQpjj.Qfj^.CHPh-CH-CO-CH-CHPh-OH* 

The  latter  compound  forms  white  needles,  m.  p.  200 — 201-5°, 
[ajn  -47*45°,  and,  on  distillation,  decomposes  at  130 — 180°  with  the 
formation  of  acetophenone. 

The  stereoisomeric  diketone  of  m.  p.  135—137°  has  [a]^  +83*99°, 
forms  a  monoxime,  m.  p.  204 — 205°  (decomp.),  [a]]J"^  -  86*80°,  and  is 
converted  by  boiling  with  alcoholic  hydroxylamine  hydrochloride  into 
2  :4-diphenyl-7-methyl-5:6:7:8-tetrahydroquino.line,  m.  p.  Ill — 113°, 
[all)  +48-55°.     All  rotations  given  above  refer  to  chloroform  solutions. 

F.  B. 

Two  Stereoisomeric  Semicyclio  lIS-Diketones  from  S-Methyl- 
c2/c^ohexanone  and  Phenyl  Methylenedioxystyryl  Ketone.  Curt 
Striegler  {J.  pr.  Chem.,  1912,  [ii],  86,  257 — 269). — The  condensation 
of  o?-3-methylc2/c?ohexanone  with  phenyl  77?jt?-methylenedioxystyryl 
ketone  by  means  of  sodium  hydroxide,  diethylamine,  or  piperidine 
in  alcoholic  solution  gives  rise  to  two  stereoisomeric  p-m^-methylene- 
dioxyphenyl-p-4c-methylcjc\ohexan-2-onylpropiophenones, 

COPh-CH2-CH(C6H3:02:CH2)-CH<^^il^^2>CHMe, 

which  are  separated  by  fractional  crystallisation  from  a  mixture  of 
ethyl  acetate  and  alcohol.  The  less  soluble  modification  has  m.  p. 
152 — 154°,  [ajo  -  19*59°  in  chloroform  solution.  Its  alcoholic  solution 
(solubility  1  :  520  at  175°)  gives  a  yellow  coloration  with  ferric  chloride  ; 
the  disemicarbazone,  0351130041!^ g,  has  m.  p.  223 — 224°  (decomp.),  and 
[ajo  +37*65°  in  chloroform;  the  monoxime  forms  needles,  m.  p. 
216 — 217°,  [a]o  -  2608°  in  glacial  acetic  acid  solution.  It  is  oxidised  by 
chromium  trioxide  in  glacial  acetic  acid  solution  to  j8-methyladipic 
and  benzoic  acids. 

The  more  readily  soluble  diketone  has  m.  p.  137—139°,  [a]^^  +69*17° 
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in  chloroform  solution,  solubility  in  alcohol  1  :  376  at  175°,  and  forms 
a  disemicarhazone,  m.  p.  172 — 173°,  [a]^^  -3056°  in  chloroform 
solution,  a  monoxime,  m.  p.  183 — 184°,  [a]„  -  16*08°  in  acetone,  and 
a  dioxime,  ^>i^2f!pA^2^  crystallising  in  needles,  m.  p.  197 — 199°, 
[ajo   -  104*90°  in  acetone  solution. 

On  treatment  with  hydrogen  chloride  in  benzene  solution  the  isomeric 
monoximes  yield  the  same  2-phenyl-4:-m]p-methylenedioxi/phenyl-7-methyl- 
5:6:7: 8-tetrahydroquinolinef 

C(c«H3:o2:cH,):(;3.CH2-CH2 

CH:CPh-N=-=:C-CH2-CHMe, 
which  crystallises  in  leaflets,  m.  p.  125 — 126°,  [aj^  +44*66°  in  chloro- 
form, gives  an  olive-green  coloration  with  sulphuric  acid,  and  may 
also  be  obtained  by  heating  the  stereoisomeric  diketones  (1  mol.) 
with  hydroxylamine  hydrochloride  (3  mols.)  in  alcoholic  solution  ;  the 
jt)tcra<e,  C29H24O9N4,  has  m.  p.  180—181°  (decomp.),  [ajo  -30*14°  in 
chloroform. 

On  reduction  with  hydriodic  acid  and  phosphorus,  or  when  dissolved 
in  alcohol  and  the  solution  treated  simultaneously  with  carbon  dioxide 
and  sodium  amalgam,  the  diketones  yield  two  stereoisomeric  1  : 9- 
dihydroxyA-phenyl-3mip-methylenedioxyphenyl-7-methyloctahydroindenes, 

Cfl(C6H3:02:CH2)-CH-CH2 CHg 

CHg-  CPh(OH) C(0H)  •  CH2-  CHMe, 

of  which  the  one  modification,  obtained  from  the  diketone  of  m,  p. 
152 — 154°,  crystallises  in  white  needles,  m.  p.  66 — 68°,  and  has 
[aji)  -  3*82°  in  chloroform,  whilst  the  stereoisomeride,  prepared  from 
the  more  readily  fusible  diketone,  crystallises  in  lustrous  prisms, 
m.  p.  83 — 84°,  and  has  [aj^  -  25*35°  in  chloroform ;  both  isomerides 
give  a  violet-red  coloration  with  sulphuric  acid. 

The  diketones  distil  with  partial  decomposition  at  about  75°/12  mm., 
but  under  ordinary  pressure  are  resolved  at  165 — 175°  into  methyl- 
cyc/ohexanone  and  phenyl  mjo-methylenedioxystyryl  ketone.  When 
heated  either  alone  or  in  high  boiling  solvents,  they  undergo  no 
racemisation. 

6-Fiperonylidene-3methylcyc\okexanone, 

CHMe<^^2;CH2>C:cH-C6H3:02:CH2. 

prepared  by  the  condensation  of  c?-3-methylc?/c^ohexanone  and  piperon- 
aldehyde  by  means  of  alcoholic  sodium  ethoxide  at  a  low  temperature, 
crystallises  in  pale  yellow  needles,  m.  p.  85°,  [ajn  -  227*48°  in  alcoholic 
solution. 

2  :  Q-Dipiperonylidene-S-methylcyclohexanone, 

ch2:02:06H3-ch:c — co — c:ch-C6H3:02:ch2, 

CHMe-CH2-CH2 
prepared   from   excess    of   piperonaldehyde    in  a  similar   manner,    is 
orange-yellow,  and  has  [aju  -  31  62°  in  alcohol.  F.  B. 

Semicyclic  1  : 5-Diketone8  Prepared  by  the  Addition  of 
3  MethylcT/c/ohexanone  to  Phenyl  ;;-Methoxystyryl  Ketone 
and  Distyryl  Ketone.  George  S.  Ckuikshanks  {J.  pr.  Chem., 
1912,  [ii],  86,  269— 272).— Under  the  influence  of  sodium  hydroxide, 


ORGANIC   CHEMISTRY.  i.   785 

c?-3-methylci/c^hexanone  condenses  with  phenyl  jo-methoxystyryl 
ketone  in  alcoholic  solution,  yielding  two  stereoisomeric  f^-^-methoxy- 
pJienyl-P-i-methylcyc\oJiexan-2-onylpropiophenones^ 

COPh-CH2-CH(C6H,-OMe)-CH<^Q£^g2>CHMe, 

which  are  separated  by  fractional  crystallisation  from  a  mixture  of 
ethyl  acetate  and  light  petroleum. 

The  more  readily  soluble  isomeride  hasm.  p.  128 — 130°,  [a]D  +19*2° 
in  chloroform,  and  is  oxidised  by  chromium  trioxide  in  glacial  acetic 
acid  solution  to  )8-methyladipic  and  benzoic  acids,  whilst  the  less 
soluble  modification  has  m.  p.  157 — 159°,  [ajn  +71*21°  in  chloroform, 
and  gives  a  reddish-yellow  coloration  with  sulphuric  acid. 

[With  Alexander  Schwyzer.] — When  heated  with  hydroxylamine 
hydrochloride  in  alcoholic  solution  both  isomerides  are  converted  into 
2-phenyl-4:-^-methoxyphenyl-7-methyl-5  :  6  :  7  :  S-tetrahydroquinoIine, 
CH-C(C6H,-OMe):C-CH2-CH2 
CPh-N====C-CH2-CHMe' 
which  forms  an  amorj^hous,  yellow  powder,  [a]o  +  46'35°  in  chloroform, 
and  yields  a  picratej  G^gR^fi^'N ^,  m.   p.   170°,  [ajn  -  45  55°  in  chloro- 
form, a  yellow  platinichloride,  and  a  dark  yellow  dichromate. 

l3-4:-Methylcyc\okexan-2-onyl-/3-phenylethyl  styryl  ketone, 

CHPh:CH-CO-CH2-CHPh-CH<^^il^^2>cHMe, 

prepared  by  the  condensation  of  distyryl  ketone  and  3-methyl- 
c^c/ohexanone  by  means  of  diethylamine,  hasm.  p.  149 — 150°. 

F.  B. 

Bicyclic  Ketone-Aloohol  Prepared  by  the  Addition  of 
Menthone  to  Phenyl  Styryl  Ketone.  Hans  Stobbe  and  Arthur 
Rosenburg  {J.  pr.  Chem.,  1912,  [ii],86,  226—232). — The  condensation 
product  from  menthone  and  phenyl  styryl  ketone  differs  from  the 
■compounds  (1  : 5-diketones)  obtained  by  the  combination  of  cyclo- 
pentanone  and  3-methylc2/cZohexanone  with  a/3-unsaturated  ketones 
(compare  preceding  abstracts)  in  behaving  as  a  monoketone  ;  thus  it 
forms  only  a  monoxime  and  a  monosemicarbazone,  does  not  condense 
with  aromatic  aldehydes,  and  cannot  be  converted  by  the  action  of 
hydroxylamine  hydrochloride  into  a  tetrahydroquinoline  derivative. 

The  authors  imagine  that  the  1  :  5-diketone, 

COPh-CHg-CHPh-CioHi^O, 
first  produced,  undergoes  internal  condensation,  with  the  formation  of 
a  ketone  alcohol  : 

CHPh CH— CHMe  CHPh CPr^  -CHg 

CHg  CO     OH2  or  CH^  CO     CHg   , 

CPh(0H)-CPi^-CH2  CPh(0H)-6H— (JHMe 

but  all  attempts  to  obtain  evidence  of  the  presence  of  a  hydroxyl 
group  by  methylation,  acylation,  or  by  the  action  of  phenylcarbiraide 
proved  unsuccessful. 

4:-IIydroxy-2  :  4:-diphenyl-Q(or  8)-mftthyl-l  {or  5)-isopropyIbicj(i\o- 
nonan-d-one  is  prepared  by  the  addition  of  sodium  ethoxide  to  a 
solution  of  phenyl  styryl  ketone  in  menthone.     It  crystallises  from 


C02H*CH<^        f_ATT  ^>  ^^  distillation  by  itself  or  mixed   with 
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alcohol  in  needles,  m.  p.  128 — 129°,  [a]D  +57*69°  in  chloroform,  distils 
almost  unchanjfed  under  diminished  pressure,  and  gives  a  light  green 
coloration  with  sulphuric  acid;  the  oxinie  has  m.  p.  184 — 185°, 
[a]„  +31*89°  in  chloroform;  the  seinicarbazonej  m.  p.  154 — 156°  with 
previous  sintering,  [a]i,  +20*13°  in  chloroform.  F.  B. 

Molecular  Rearrangements  in  the  Camphor  Series.  X. 
Campholytic  Acid  and  Related  Compounds.  Walden's  Re- 
arrangement. William  A.  Noyes  and  Ralph  S.  Potter  {J.  Amer. 
Chein.  Soc,  1912,  34,   1067— 1080).— Aminodihydrocampholytic  acid, 

,CMe2-CMe-NH, 

•CH^-CH, 

CO 
lime  yields  the  anhydride^  Q^-^^<^\  ^  [a]i?  72-8°  (in  light  petroleum); 

the  anhydride  can  also  be  obtained  by  warming  the  acid  with  acetic 
anhydride,  but  it  is  then  accompanied  by  acetylaminodihydrocampho- 

lytic  acidf  CgH   ^f^TTA  .»  "^-  P-  218°.     By  the  action  of  nitrous  acid 

CO 
the  anhydride  is  converted  into  the  m'iroso-derivative,  CgHj^^C^  i         , 

needlep,  m.  p.  188 — 189°  (rapid  heating),  which  on  heating  with 
sodium  hydroxide  solution  gives  trAus-hydroxydihydrocampholytic  acid^ 

G8Hi4<^^2H  m.  p    133*7°,    [a]D  +  70*l°  (in  ethyl   acetate),  together 

with  smaller  quantities  of  campholytic  acid,  CgHjg'CO^H,  campholyto- 

lactone,  CgHj^^  i    ,   and    isolaurolene,  CHg'^C^        '        .     The  same 

four  products  can  be  obtained  by  the  direct  decomposition  of  amino- 
dihydrocampholytic acid  with  nitrous  acid.  Distillation  of  the  trana- 
hydroxydihydrocampholytic  acid  or  heating  with  water  causes  partial 
decomposition  into  campholytic  acid,  isolaurolene,  and  campholyto- 
lactone;  to  obtain  irans-hydroxydihydrocampholytolactone  it  is 
necessary  to  heat  the  acid  with  acetic  anhydride,  when  the  product 
has  m.  p.  115—117°,  [a]f  +121*9°  (in  alcohol).  Campholytolactone 
(Tiemann  and  Kerschbaum,  Abstr.,  1901,  i,  5),  although  of  almost 
the  same  m.  p.  (118 — 119°),  has  [aj^  +8*5°  (in  alcohol),  and  gives 
ctVhydroxydihydrocampholytic  acid,  m.  p.  118  5°,  [ajo  +50-8°  (in 
alcohol),  on  treatment  with  sodium  hydroxide  solution,  whereas  the 
above  lactone  is  reconverted  into  the  fra7is-acid.  As  both  the 
cia-  and  <rans-acids  are   hydrolysed   by   dilute   sulphuric   acid   to  iso- 

campholytic  acid  (otherwise  ^-campholytic  acid),  COgH'C'^   1^     •       * , 

and  as  the  resistance  to  oxidation  indicates  a  tertiary  hydroxyl  in 
each,  the  two  acids  are  probably  stereoisomerides ;  this  view  is 
supported  by  the  relative  conductivities  of  the  acids  (irans-acid, 
^  8-1  X  10"^;  cts-acid,  k  35  8  x  10"^).  If  this  view  of  their  structure  is 
correct,  a  Walden  inversion  must  occur  in  the  decomposition  of 
aminodihydrocampholytic  acid  by  nitrous  acid. 

/•Campholytic  acid  could  not  be  obtained  of  higher  optical  activity 


! 
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than  [a]^  -  74*3°  (in  light  petroleum) ;  it  has  a  slightly  greater 
conductivity  {k  9-8  x  10"^)  than  isocampholytic  acid  {k  8*0  x  10~^). 

c?-Iododihydrocampholytic  acid  can  be  prepared  by  the  action  of 
hydrogen  iodide  on  a  solution  of  ^campholytic  acid  in  light  petroleum, 
or  on  cis-  and  iraw«-hydroxydihydrocampholytic  acids  in  carbon 
disulphide.  The  products  in  the  three  cases  were  apparently  identical, 
treatment  with  sodium  hydrogen  carbonate  yielding  campholytic  acid, 
^raws-hydroxydihydrocampholytic  acid,  and  campholytolactone,  whilst 
reduction  with  zinc  dust  arid  dilute  sulphuric  acid  gave  dihydro- 
campholytic  acid,  an  oily  liquid,  D^o  0-9915,  [a]^  +34*6°;  amic^e,  plates, 
m.p.  86'5°,  [ajo  +207°  (in  light  petroleum).  Here,  again,  therefore, 
a  rearrangement  similar  to  that  of  Walden  must  have  occurred. 

The  theoretical  portion  of  the  paper  includes  suggestions  as  to  the 
mechanism  of  the  Walden  inversion.  D.  F.  T. 

Attempts  to  Combine  c?-Penchone  or  Camphor  with 
Phenyl  Styryl  Ketone  and  Other  ayS-Unsaturated  Ketones. 
Egbert  Georgi  and  Alexander  Schwyzer  (J.  pr.  Chem.^  1912,  [ii],  86, 
273 — 276). — A  record  of  unsuccessful  attempts  to  condense  c?-fenchone 
and  camphor  with  phenyl  styryl  ketone,  benzylideneacetylacetone,  and 
phenyl  /^-methoxystyryl  ketone.  An  alcoholic  solution  of  c?-fenchone 
and  phenyl  styryl  ketone,  on  treatment  with  aqueous  sodium  hydroxide, 
yields  the  a-modification  of  dibenzylidenetriacetophenone  (Kostanecki 
and  Tambor,  Abstr.,  1896,  i,  557) ;  the  latter  compound  was  also 
obtained  by  the  action  of  piperidine,  diethylamine,  or  sodium  hydroxide 
on  a  mixture  of  camphor  and  phenyl  styryl  ketone  in  alcoholic  or 
benzene  solution. 

Attempts  to  condense  fenchone  with  phenyl  styryl  ketone  by  means 
of  piperidine  gave  Pphenyl-P-piperidylpropiophenane^ 

C5HioN-CHPh-CH./COPh, 
which  forms  a  hydrochloride^  m.  p.  123 — 124°,  a  picrate,  m.  p.  86 — 88°, 
and  is  resolved  by  heating  either  alone  or  with  water  into  piperidine 
and  phenyl  styryl  ketone. 

The  interaction  of  fenchone,  benzylideneacetylacetone,  and  piperidine 
yielded  benzylidenediacetylacetone  (Knoevenagel,  Abstr.,  1895,  i,  50). 

F.  B. 

Action  of  Sulphuric  Acid  on  Borneol.  P.  G.  Golubeip 
(J.  Ru88.  Phys.  Chem.  Soc,  1912,  44,  1061— 1067).— The  action  of 
sulphuric  acid  on  borneol  yields  borneol  ether,  (C^qHjy)20,  which  is  a 
pale  yellow  syrup,  b.  p.  312—314°,  [a]D-88-56°,  Di«  0960,  <^  1-494, 
volatilising  at  110°.  The  ether  is  unchanged  by  2%  sulphuric  acid 
solution  at  170°,  and  is  converted  into  camphor,  [a]o  + 29*27°,  by  con- 
centrated nitric  acid,  and  into  camphene  hydrochloride,  m.  p.  147°,  by 
hydrochloric  acid.  It  is  isomeric  with  the  solid  ether  obtained  by 
Bouchardat  and  Lafont  (Abstr.,  1894,  i,  612). 

Besides  the  ether,  the  action  of  sulphuric  acid  on  borneol  gives  cam- 
phene, m.  p.  48 — 49°,  b.  p.  157 — 160°,  which  is  very  similar  to  the 
natural  camphene  from  the  ethereal  oil  of  the  Siberian  fir  (Abstr., 
1909,  i,  943),  but  is  optically  inactive.  T.  H.  P. 


i.   788  ABSTRACTS  OP  CHEMICAL   PAPERS. 

Action  of  Methyl  Iodide  and  Magnesium  on  Menthone. 
Ivan  Vanin  {J.  Russ.  Phys.  Cfism,  Sue.,  1912,  44,  1068—1075).— 
3-Methi/lnienthan-3ol  (1  :  S-diinethylQ-isopropylcjclohexan-l-ot), 

prepared  by  the  action  of  magnesium  and  methyl  iodide  on  menthone, 
is  a  liquid,  b.  p.  102—103716—17  mm.,  Dg  09143,  1)'^  0-8980,  and 
has  the  normal  molecular  weight  in  boiling  benzene.  The  correspond- 
ing chloro-derivative,  CnHaiCI,  b.  p.  about  101 — 103713  mm.,  could 
not  be  obtained  pure. 

When  heated  with  potassium  hydrogen  sulphate,  the  alcohol  is  con- 
verted into  the  hydrocarbon,  CHMe<^^2;CMe^^jjp^^  ^^ 

which  is  a  colourless  liquid,  b.  p.  185— 1877764-4  mm.,  D°  0-8432, 
D^  0-8244,  and  has  the  normal  molecular  weight  in  boiling  benzene. 
The  hydrocarbon  combines  with  1  mol.  of  bromine,  but  the  product 
loses  1  mol.  of  hydrogen  bromide,  giving  the  compound,  Cj^H^gBr,  as  a 
dense  oil.  T.  H.  P. 

The  Ethereal  Oils  of  the  Wood  of  the  Spruce.  Peter  Klason 
and  B.  Segerfelt  (ir^iu.  Ksm.  Min.  GeoL,  1912,  4,  No.  20,  1—3).— In 
the  manufacture  of  spirit  by  the  sulphite-cellulose  process,  it  has  been 
noticed  that  a  reddish-brown  oil,  possessing  a  peculiar  odour,  collects  in 
the  middle  of  the  fractionating  tower.  When  this  oil  is  distilled  in  a 
current  of  steam,  a  white  substance  possessing  an  odour  similar  to 
that  of  camphor  collects  in  the  condenser.  It  has  a  composition 
corresponding  with  the  formula  CjqH^7*0H,  and  has  m.  p.  207°.  It 
begins  to  sublime  at  190°  and  is  optically  inactive.  The  properties 
point  to  it  being  borneol,  but  whether  it  is  a  mixture  of  borneol  and 
isoborneol  awaits  further  investigation.  No  definite  conclusions  can 
yet  be  drawn  as  to  the  condition  in  which  the  borneol  existed  in  the 
original  spruce  wood,  since  it  would  probably  be  affected  by  the 
fermentation  process.  It  was  possibly  present  as  bornyl  acetate,  which 
was  saponified  during  the  boiling  with  sulphite.  T.  S.  P. 

The  Formation  of  Resin  by  the  Action  of  Alkali  Hydroxides 
on  Aliphatic  Aldehydes.  I.  Thor  Ekecrantz  {Ao-kiv.  Kern.  Min. 
Geol.y  1912,  4,  No.  27,  1—34). — The  present  paper  deals  chiefly  with 
the  investigation  of  the  products  formed  by  the  action  of  weak  (3%) 
sodium  hydroxide  on  acetaldehyde  at  low  temperatures,  and  of  the 
resin  formed  by  the  action  of  concentrated  alcoholic  sodium  hydroxide 
(10%)  on  acetaldehyde.  The  method  of  preparation  of  the  resin  was 
similar  to  that  adopted  by  Ciamician  (Abstr.,  1881,  247),  care  being 
taken  to  keep  the  temperature  down  and  so  prevent  the  formation  of 
compounds  of  very  high  molecular  weight.  The  action  of  the  weak 
sodium  hydroxide  was  studied  in  order  to  obtain,  if  possible,  com- 
pounds intermediate  in  composition  between  the  aldehyde  and  the 
resin. 

By  precipitation  with  ether  from  acetone  solution    the  resin  was 
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separated  into  two  chief  components,  which  are  isomerides  having  the 
formulae  034113505,  and  denoted  as  a-  and  ^-aldehyde-resin.  They  are 
probably  formed  by  the  condensation  of  12  molecules  of  acetaldehyde 
with  loss  of  6H2O.  The  a-compound  is  completely  soluble  in  benzene, 
whilst  the  /8-compound  leaves  a  residue.  They  do  not  contain 
aldehydic,  ketonic,  hydroxylic  or  carboxylic  groups,  nor  do  they 
possess  the  characteristics  of  esters.  By  treatment  with  chlorine  and 
bromine  the  following  compounds  were  obtained  :  (a)  C24H3gOgCl4, 
white  substance,  m.  p.  160°  (decomp.) ;  C2i^3(p6^^4^  yellow  pre- 
cipitate, which  decomposes  at  270°  without  melting.  (j8)  C24H3gOgCl4, 
light  yellow  precipitate,  m.  p.  220 — 230°  ;  C24H3gOgBr4,  yellowish-grey 
precipitate,  which  decomposes  on  heating  without  undergoing  fusion. 
The  )8-bromo-compound  differs  from  the  others  in  that  it  is  insoluble 
in  the  ordinary  solvents. 

By  treatment  of  the  resin  with  sulphuric  or  hydrochloric  acids, 
humus-like  substances  are  readily  obtained,  which  fact  points  to  a 
constitution  similar  to  that  of  certain  of  the  carbohydrates. 

By  oxidation  of  the  )8-compound  with  30%  hydrogen  peroxide  in 
glacial  acetic  acid  solution,  a  white,  amorphous  acid  was  obtained,  having 
the  composition  C^^H^fis'  ^^^  ^'  P-  1^5°.  The  corresponding  a-acid 
could  not  be  obtained  pure. 

The  products  obtained  by  the  action  of  3%  sodium  hydroxide  on 
acetaldehyde  appear  te  be  intermediate  in  composition  between 
crotonaldehyde  and  aldehyde-resin,  and  are  being  further  investigated, 
as  also  are  the  products  of  dry  distillation  of  the  resin  with  calcium 
oxide  and  with  infusorial  earth.  T.  S.  P. 


[Structure  of  Polymerised  Vinyl  Bromide  and  Caoutchouc] 
NicoLAi  N.  Ljubavin  (J.  Russ.  Phys.  Ghem.  aS'oc,  1912,  44,  906—907). 
— In  Ostromisslensky's  paper  on  this  subject  (this  vol.,  i,  280),  no 
mention  is  made  of  the  work  of  Lwoff  published  in  the  J.  Russ.  Phys. 
Ghem.  Soc.  in  1878  and  1880.  T.  H.  P. 


The  So-called  "Insoluble"  Constituent  of  Caoutchouc  and 
its  Influence  on  the  Quality.  Clayton  Beadle  and  Henry  P. 
Stevens  (Zeitsch.  Ghem.  Ind.  Kolloide,  1912,  11,  61 — 65). — Observa- 
tions have  been  made  in  reference  to  the  influence  of  different  factors 
(rolling,  smoking,  etc.)  on  the  separation  of  the  protein  constituents  of 
caoutchouc  when  plantation  rubber  is  treated  with  "  benzine."  So  far  as 
the  composition  of  the  insoluble  constituent  is  concerned,  there  appears 
to  be  essential  difference  between  the  products  obtained  from  "  fine 
para  "  and  from  plantation  caoutchouc. 

Elasticity  tests  with  vulcanised  products  indicate  that  the  protein 
constituent  has  an  important  influence  on  the  properties  of  the 
caoutchouc,  and  it  appears  to  behave  much  in  the  same  way  as  antimony 
sulphide,  that  is,  as  a  sulphur  carrier.  Since  artificial  rubber  does 
not  contain  the  protein  constituent,  there  will  necessarily  be  a 
difference  in  quality  as  compared  with  the  natural  substance. 

H.  M.  D. 

VOL   cii.  3  i 
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Synthesis  of  Alkylglucosides  by  the  Action  of  Bmulsin. 
y3-Butylglucoside,  ^-isoButylglucoside,  /3-Allylglucoside.  IiImile 
BouRQUKLOT  and  Marc  Bridel  {Compt.  rercd.,  1012,  155,  437 — 439; 
J.  Pharm.  Chim.y  1912,  [vii],  6,  193— 199).— The  glucohides  were 
prepared  by  the  general  method  deacribed  already  (this  vol.,  i,  672). 

p-Butylglucoside  crystallises  in  colourlebs,  odourless,  very  hygro- 
scopic needles,  has  [a]u  -35 '4°  in  water,  is  bitter  to  the  taste,  very 
soluble  in  water  or  alcohol,  and  moderately  so  in  ethyl  acetate.  /J-iso- 
Butylglucoaide^  m.  p.  99 — 100°,  resembles  its  isomeride,  but  is  not 
hygroscopic ;  it  has  [a]i,  —  34*96°  in  water.  P-Allylglucoside^  m.  p. 
97°,  crystallises  in  colourless,  hygroscopic  needles,  is  less  bitter  than 
the  foregoing,  and  has  [aj^-  40*34°  in  water. 

All  three  glucosides  were  hydrolysed  rapidly  by  emulsin  in  water. 
They  all  reduced  alkaline  copper  solutions  slightly,  probably  owing  to 
the  presence  of  a  small  amount  of  dextrose.  T.  A.  H. 

New  Synthesis  of  an  Alkylglucoside  by  means  of  Emulsin. 
)8-Benzylglucoside.  Emile  Boukquelot  and  Marc  Bridel  (Compt. 
rend.,  1912,  155,  523-  524*.  Compare  this  vol.,  i,  592,  672).— Fischer 
(compare  Abstr.,  1894,  i,  3)  obtained,  by  the  action  of  hydrogen 
chloride  on  a  mixture  of  dextrose  and  benzyl  alcohol,  a  white, 
amorphous  product,  which  he  concluded  was  a  mixture  of  a-  and 
)3-benzylglucosides.  yS-Benzylglucoside  has  now  been  prepared  in  a 
crystalline  form  by  the  synthesising  action  of  emulsin.  A  mixture  of 
benzyl  alcohol,  containing  5%  of  water  (50  c.c),  dextrose  (2  grams), 
and  emulsin  (0*2  gram),  was  left,  with  frequent  shaking,  for  jfifty 
days  at  18 — 24°.  The  liquid  was  then  filtered  and  extracted  with 
water.  The  aqueous  extract,  after  removal  by  ether  of  the  last  traces 
of  benzyl  alcohol,  was  evaporated  to  dryness  under  reduced  pressure. 
The  dry  residue  was  dissolved  in  ethyl  acetate,  and,  after  remaining 
twenty-four  hours,  the  solution  was  decanted  and  evaporated  to  a 
small  bulk,  from  which,  on  cooling,  fi-benzylglucoside  crystallised  in 
needles,  m.  p.  106°;  [ajo  -49*78°.  It  has  a  bitter  taste,  is  very 
soluble  in  water  and  alcohol,  but  does  not  reduce  Fehling's  solution. 
In  aqueous  solution  it  is  almost  completely  hydrolysed  in  two  days  by 
means  of  emulsin.  W.  G. 

Picrotoxin.  I.  Johannes  Sielisch  {Annalen,  1912,  391,  1 — 22). 
—  Meyer  and  Bruger  have  stated  that  picrotoxin  is  a  complex  of  two 
con)pounds  (picrotoxinin  and  picrotin)  in  definite  but,  apparently, 
not  molecular  proportions.  The  foundation  of  this  statement  is  the 
estimation  of  the  picrotoxinin  by  aqueous  bromine.  The  author  has 
examined  thoroughly  the  accuracy  of  this  method,  and  finds  that  the 
amount  of  picrotoxinin  found  can  be  varied  at  will  by  as  much  as 
23%  by  altering  the  amount  of  bromine  used  or  the  duration  of  its 
action. 

When  a  mixture  of  molecular  quantities  of  picrotoxinin  and  picrotin 
is  fractionally  crystallised  from  water,  the  respective  fractions  have 
different  rotatory  powers ;  however,  if  the  fractions  are  kept  in  contact 
with  the  mother  liquor  for  two  days,  they  all  have  approximately  the 

*  and  y  Pharm.  Chim.y  1912,  [vii],  6,  298—301. 
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same  rotatory  power,  which  is  identical  with  that  of  picrotoxin. 
Similar  results  are  obtained  when  picrotoxin  itself  is  fractionally 
crystallised. 

The  molecular  weight  of  picrotoxin,  determined  in  glacial  acetic  acid 
by  the  cryoscopic  method,  increases  rapidly  with  the  concentration  of 
the  solute,  and  approaches  the  value   602  required  by   the  formula 

The  author  is  of  opinion,  therefore,  that  picrotoxin  is  an  easily 
decomposible  compound  of  picrotin  and  picrotoxinin  in  molecular 
proportions.  C.  S. 

Leuco-bases  and  Colouring  Matters  Derived  from  Diphenyl- 
ethylene ;  Oxidation  of  the  Tetramethylcyc/ohexylidene  Base 
by  Lead  Peroxide.  Paul  Lemoult  (Compt.  rend.,  1912,  155, 
355—358). — A  reply  to  Schmidlin  and  von  Escher  (this  vol.,  i,  437). 
Tetramethyldiaminodiphenylc?/cZohexylidenemethane, 

C,Hi„:C(C,,H,-NMe2)2, 
on  oxidation  with  lead  peroxide  gives  a  pure  blue  colour  which  dyes 
tannin-mordanted  cotton  a  deep  blue.  In  aqueous  solution  the 
oxidation  product  gradually  loses  its  colour,  giving  rise  to  a  compound, 
CgHgIC(CgH4'NMe2)2)  which  crystallises  from  alcohol  in  needles,  m.  p. 
169°.  It  is  colourless  or  pale  green,  soluble  in  mineral  acids  without 
coloration,  but  dissolves  in  acetic  acid  to  a  blue  solution.  On 
oxidation  with  lead  peroxide  in  acetic  acid  solution,  it  gives  an 
intense  blue  colour,  which  gradually  disappears  on  keeping  the 
aqueous  solution,  and  by  precipitation  with  ammonia  another  leuco- 
base  is  obtained,  m.  p.  228°,  which  differs  considerably  from  the 
leuco-base  of  malachite-green  in  its  m.  p.,  in  the  colours  it  produces, 
and  in  the  absorption  bands  it  gives  with  chloranil  in  alcoholic 
solution.  W.  G. 

The  Chlorophyll  Group.  XVII.  The  Spectral  Properties  of 
the  Two  Chlorophyllans.  LioN  Marchlewski  {Biochem.  Zeitsch., 
1912,  43,  234—239.  Compare  this  vol.,  i,  285).— The  s^ctral 
measurements  of  a^/ochlorophyllan  agree  well  with  those  of  Tsvett, 
with  the  exception  that  the  latter  found,  in  addition,  a  band  X  628 — 622, 
and  also  with  those  of  Willstatter  (for  "  phseophytin  component  5," 
which  the  author  holds  to  be  aZ^ochlorophyllan)  with  the  exception  of 
one  band  (Marchlewski,  X  4965— 477*5;  Willstatter  X  515—491). 
The  spectrum  of  nsochlorophyllan  showed  also  good  agreement  with 
the  observations  of  Tsvett  and  Willstatter,  with  the  exception  that  the 
former  described  a  band  X  637 — 632,  which  is  absent  from  the  pure 
preparation.  S.  B.  S. 

The  Nature  of  the  Compound  of  Iodine  and  Tannin.  Marcel 
Becquet  (C/iem.  Zentr.,  1912,  i,  1635;  from  Bull.  Sci.  Pharm.,  1912, 
18,  645 — 649). — Tannin  and  iodine  are  not  chemically  combined ;  the 
tannin  serves  as  a  substratum  for  hydrogen  iodide.  The  preparation 
may  be  replaced  by  freshly  prepared  solutions  of  hydriodic  acid  of 
'  nown  strength.  C.  H.  D. 
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Methyltannin.  Josef  Herzig  {Monatah.,  1912,  33,  843—852. 
Compare  Herzig  and  Renner,  Abstr.,  1909,  i,  713). — When  4  grams 
of  methyltannin  (tannin  methyl  ether)  are  heated  with  10  c.c.  of  a 
7*4%  solution  of  potassium  hydroxide  in  alcohol,  the  residue  obtained 
on  evaporation,  after  dissolving  in  water,  gives  an  ether  extract 
containing  the  ethyl  ester  of  trimethylgallic  acid,  m.  p.  52 — 55°.  The 
aqueous  solution,  after  extraction  with  ether,  contains  a  mixture  of 
tri-  and  di-methylgallic  acids,  which  can  be  isolated  by  acidifying  and 
again  extracting  with  ether ;  the  aqueous  solution  still  contained  a 
substance  of  reducing  properties.  The  above  ethyl  ester  can  also  be 
obtained  (m.  p.  53 — 55°)  by  a  similar  treatment  of  the  corresponding 
methyl  ester  with  a  small  amount  of  potassium  hydroxide  in  ethyl 
alcoholic  solution.  If  methyltannin  is  treated  in  solution  in  methyl 
alcohol  with  an  insufficient  amount  of  barium  hydroxide,  the  product 
is  the  methyl  ester  of  trimethylgallic  acid. 

That  the  results  obtained  above  do  not  depend  on  the  presence  of 
methyl  trimethylgallate  as  an  impurity  in  the  methyltannin  is  shown 
by  the  latter,  after  repeated  recrystallisation  from  large  quantities  of 
alcohol,  having  an  unaltered  methoxyl  content,  and  still  exhibiting  the 
same  behaviour  with  alcoholic  potassium  hydroxide.  Also,  sublimation 
of  methyltannin  in  an  atmosphere  of  carbon  dioxide  gave  as  the  only 
definite  products,  trimethylgallic  acid  (m.  p.  166 — 168°)  and  a  trace 
of  a  substance,  m.  p.  135 — 145°. 

The  inconsistency  in  [ajp  for  different  specimens  of  methyltannin 
(Herzig  and  Rtnner,  loc.  cit.)  appears  to  be  due  to  the  application  of 
warm  acetic  acid  in  their  preparation.  Boiling  with  acetic  acid 
raises  the  optical  activity  of  methyltannin  very  considerably ;  the 
change  is  in  all  probability  connected  with  the  hydrolytic  effect  of  the 
acetic  acid,  which  causes  complete  hydrolysis  in  a  sealed  tube  at 
130 — 140°.  Specimens  of  methyltannin  in  the  preparation  of  which 
the  use  of  acetic  acid  was  avoided  gave  [ajp   +  9*5°  to  +  10  7°. 

D.  F.  T. 

The  Compounds  of  Dimethylpyrone  with  Aluminium 
Bromide  and  with  Trichloroacetic  Acid.  Wladimir  Plotnikoff 
(Chem.  Zentr.,  1912,  i,  1839;  from  lleprint,  1911). — A  compound, 
AlBr8,C7Hg02,  is  obtained  in  cold  ethylene  bromide  solution,  and  has 
m.  p.  120—123°.  The  freezing-point  curve  of  aluminium  bromide  and 
dimethylpyrone  indicates  the  existence  of  this  compound,  and  of 
another,  AlBr3,2C7Hs02. 

A  similar  freezing-point  curve,  with  two  maxima  and  three  eutectic 
points,  indicates  the  existence  of  two  compounds  with  trichloroacetic 
acid,  CyHgOg.CClg-COgH  and  C7H802,2CCl3-C02H.  A  third  compound, 
2C7H802,CCl8-C02H,  may  also  exist.  C.  H.  D. 

Constitution  of  the  Phthaleins  and  Their  Derivatives. 
Bernardo  Oddo  and  Ettore  Vassallo  {Gazzetta,  1912,  42, 
ii,  204— 236).— It  has  been  found  (Oddo,  Abstr.,  1911,  ii,  826)  that 
treatment  with  magnesium  ethyl  iodide  does  not  reveal  the  presence 
of  active   hydrogen  in    the    phenolphthalein    molecule.      This   result 
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throws  doubt  on  Baeyer's  biphenolic  formula : 

since  such  a  compound  should  yield  2  mols.  of  ethane,  corresponding 
with  the  two  phenolic  hydrogen  atoms.  Repetition  of  the  above 
experiment  with  larger  quantities  shows  that  the  lactonic  group  also 
remains  indifferent,  whereas  in  other  similar  compounds,  such  as 
coumarin  and  santonin,  the  oxygen  of  the  carbonyl  group  undergoes 
replacement  by  two  alkyl  groups. 

On  the  other  hand,  the  monopotassium  salt  of  phenolphthalein, 
which  has  been  obtained  crystalline  in  reddish-violet,  rhomboidal 
plates,  reacts  with  magnesium  ethyl  iodide,  giving  1  mol.  of  hydro- 
carbon in  accord  with  the  dihydroxylic  formula  Q^^^^02{0}i.yO^', 
but  here,  too,  the  presence  of  a  lactonic  group  is  not  indicated. 

Anhydrous  ammonia,  aniline,  dimethylaniline,  or  pyridine  gives  no 
precipitate  with  an  ethereal  phenolphthalein  solution,  and  the  latter 
remains  colourless.  Also,  in  pyridine  solution,  phenolphthalein  does 
not  react  with  magnesium  ethyl  iodide. 

Cryoscopic  and  ebullioscopic  measurements  give  the  following 
results.  In  freezing  phenol,  phenolphthalein  has  the  normal  molecular 
weight,  even  with  considerable  concentrations.  In  aniline,  however, 
the  molecular  weight  is  only  about  one-third  of  the  normal  value  for 
low  concentrations,  and  only  when  the  concentration  exceeds  12%  are 
normal  values  obtained  ]  Ampola  and  Rimatori  (Abstr.,  1897,  ii,  306) 
found  that  phenols  showed  normal  behaviour  in  this  solvent.  In 
freezing  veratrole  or  dimethylaniline,  values  agreeing  with  the  simple 
molecular  formula  are  obtained.  In  boiling  methyl  alcohol  or  acetone, 
the  molecular  weight  has  double  the  normal  value  when  the  concentra- 
tion is  low,  and  gradually  diminishes  as  this  is  increased.  With 
pyridine,  however,  normal  ebullioscopic  behaviour  is  shown  even  at 
low  concentrations. 

Unlike  phenolphthalein,  resorcinolphthalein  is  found  to  contain  two 
active  hydrogen  atoms  when  treated  with  magnesium  ethyl  iodide, 
this  result  agreeing  with  the  biphenolic  formula ;  when  treated  with 
excess  of  the  reagent,  resorcinolphthalein  gives,  however,  no  indication 
of  the  presence  of  a  lactonic  group.  Iminophenolphthalein,  on  the 
other  hand,  shows  only  one  active  hydrogen  atom,  although  it  is 
usually  regarded  as  possessing  the  structure  : 

its  diacetyl  and  triacetyl  derivatives  (see  below)  contain  no  such 
hydrogen  atoms. 

In  boiling  pyridine,  fluorescein  shows  behaviour  different  from  that 
of  phenolphthalein,  molecular  weights  lower  than  the  theoretical 
values  being  obtained  at  low  concentrations.  Fluorescein  differs  from 
phenolphthalein  in  combining  readily  with  pyridine  in  various 
proportions  to  form  crystalline  compounds. 

The  authors  give  a  brief  summary  of  the  results  of  previous 
investigations  on  phenolphthalein  and  its  salts  and  other  derivatives, 
and  discuss  these  in  relation  to  those  given  above.     The  difference 
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between   phenolphthalein  and  other  hydroxylic  compounds,  such  as 

fluorescein,  is  to  be  sought  in  the  different  functional  disposition  of 
the  oxygon  atoms  usually  regarded  as  hydroxylic.  In 
fluorescein,  the  two  hydroxyl  groups  are  separated  by 
an  anhydridic  oxygen  atom,  and  their  great  distance 
apart  and  the  stability  of  the  triple  hexagonal 
nucleus  to  which  they  are  attached  allows  of  their 
existence.  With  phenolphthalein,  however,  the  hydroxyl 
groups  are  in  close  juxtaposition,  and  at  the  same 
time  the  benzene  nuclei  to  which  they  are  attached 
are  fiee ;  it  seems  probable,  therefore,  that  the 
molecule    immediately     tends     to     acquire     a     more 

CgH^^    yO        stable  arrangement,  the  two  oxygen  atoms    assuming 

f^  ethereal    functions    and    binding    the     two     benzene 

nuclei  (annexed  formula).     The    monoimino-compound 

would  possess  a  similar  structure. 

For  the  potassium  salt,  however,  must  be  assumed  either  the  lacto- 

phenolic  formula,  CO<^^_^C<!^P^tt*,qtj,  or  the  carboxy-quinonoid 

formula,      C02K-CsH4-C<^624;0H^    ^^^    j^^^^^    ^^^.^^     ^^^ 

probable. 

The  results  at  present   obtained    with    phenolphthalein   are    also 

explainable  by  the  formula  :  CO<C_^_i]>C<CQpj^. 

With   pyridine,    fluorescein    forms   yellow,  crystalline   compounds  : 
(1)  C2oHi20,(C,H,N)2  and  (2)  C,,l{,,0,{G,li,l^),,  m.  p.  95°,  which  is, 
unstable  and  is  readily  transformed  into  (1). 

Triacetylphenolphthaleinimide,  C!0<^-j^^.  ^'^^^P^H^-OA  '  ^^^^^  ^^i- 
clinic  [Maddalena]  crystals,  m.  p.  238°.  ^    *         T.  H!  P. 

[Preparation  of  14-Chlorocoeramidonine  and  Allied 
Compounds.]  Farbwerke  vorm.  Meister,  Lucius  &  Bruninoj 
(D.R.-P.  246337.  Compare  Abstr.,  1906,  i,  687;  1907,  i,  1067).— 
l4c-Chlorocoeramidoriine,  a  brownish-yellow  powder,  is  prepared  fromj 
4-chloropheuyl-a-aminoanthraquinone  by  the  action  of  condensing 
agents ;  after  treatment  with  sodium  hyposulphite  it  yields  a  red  vat, 
from  which  cotton  is  dj^ed  in  clear  golden-yellow  shades. 

12: 1 4:- Dichlorocoeramidonine  and  benzocoeramidonine  have  similar 
properties,  and  are  prepared  from  2  : 4-dichlorophenyl-a-aminoanthra- 
quinone  and  a-naphthyl-a-aminoanthraquinone  respectively. 

\Ai'.\^''Coeramid(myl  ketone  is  obtained  by  the  condensation  of 
di-aa-anthraquinonyl-/?/)-diaminobenzophenone,  whilst  di-aa-anthra- 
quinonyl-o-tolidine  furnishes  14  :  14'-bis-12  :  12'-methylcoeramidonyl. 

F  .M.  G.  M. 

Substituted  Rhodanins  and  Some  of  their  Aldehyde 
Condensation  Products.  XII.  Hans  Naqele  {Monatsh.,  1912, 
33,  941—965.  Compare  Abstr.,  1910,  i,  764).— An  extension  of  the 
work  of  Andreasch  and  Zipser  (Abstr.,  1903,  i,  855). 
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Phenylrhodanin  and  m-tolualdehyde  when  heated  with  a  little 
acetic  acid  condense  to  3-pkenyl6-tolylidenerhodaniny 

yellow  crystals,  m.  p.  200°. 

Z- Phenyl-^ -cuminTjlidenerhodanin,  obtained  in  an  analogous  manner 
from  cuminaldehyde,  forms  dark  yellow  crystals,  m.  p.  204°. 

S-isoBtitylrhodanin,  obtained  by  the  action  of  ethyl  chloroacetate  on 
potassium  rsobutyldithiocarbamate,  is  an  unpleasant  smelling  oil, 
b.  p.  160°/11— 12  mm. 

5-Benzylidene-3-isohutylrhodanin,  from  the  previous  substance  with 
benzaldehyde,  forms  yellow  leaflets,  m.  p.  117°. 

5~o-Hydroxybenzylidene-3-isobutylrhodan{nj  obtained  analogously  with 
salicylaldehyde,  forms  deep  yellow  needles,  m.  p.  184°.  The  isomeric 
5--p-hydroxybenzyHdene'3-isobutylrhodanin  is  a  yellow,  crystalline 
powder,  m.  p.  153°. 

5-^MethoxybenzyUdene-3-isobutylrhodanin,  from  anisaldehyde,  forms 
yellow  crystals,  m.  p.  115°. 

5-^-Dimethylaminobenzylidene-3-isobutylrhodanin,  from  dimethyl- 
aminobenzaldehyde,  is  a  red,  crystalline  powder,  m.  p.  156°. 

6-Pipeo'onyHdene-d-isobutylrhodanin,  from  piperonal,  forms  yellow 
crystals,  m.  p.  122°. 

Potassium  isobutyldithiocarbamate  can  be  converted  into  tsobutyl 
thiocarbimide  (compare  Kaluza,  this  vol.,  i,  440),  which  reacts  with 
ammonia,  forming  isobutylthiocarbimide ;  cyanogen  acts  on  an 
alcoholic  solution  of  this  substance,  forming  a  solution  of  an  inter- 
mediate product,  CS<^^^    ^     i'        ,  which  is  easily  hydrolysed  by 

hydrochloric  acid  to  isobutylthioparabanic  acid ;  this  is  desulphurised 

CO*  CO 

by  silver  nitrate  solution  to  isobutylparabanic  acid,  C^Hg'N-^         i      > 

scales,  m.  p.  125°. 

o ng  CS— S 

3  :  3'-Ethylenedirhodanin,  ^^  .cO'^'^'^2H^*^''<rio.CH:  '™'  ^'  ^^^°' 
is  prepared  from  ethylenediamine  through  the  dithiocarbamate  in  the 
same  way  as  the  corresponding  isobutyl  compound  above  ;  its  formula 
was  confirmed  by  analysis  and  molecular-weight  determination  in 
benzene.  It  condenses  with  aldehydes  in  the  same  way  as  the  simpler 
rhodanins,  but  with  rather  more  difficulty. 

5  : 6'-DibenzyUdene-3:3'-eihylenedirhodamn  forms  deep  yellow  crystals, 
m.  p.  265°. 

5  :  b' -Di-^-hydrox7jbenzylidene-3  :  3' -ethylenedirliodanin  chars  without 
melting. 

5  :  5'-Di-m-nitrobenzylidene-3  :  3' -ethylenedirhodanin  forms  pale  yellow 
crystals,  m.  p.  258°  (decomp.). 

5  :  6'-Di-ip-di')nethylam{nobenzyIidene-3  :  3' -ethylenedirhodanin  is  a  red 
substance,  m.  p.  212°. 

5 : 6'-Di-p-methoxybenzyUdene-3:3'-ethylenedirhodanin  is  a  dark  yellow, 
crystalline  powder,  m.  p.  262°  (decooop.). 
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5  :  5'-i9t-p  -hydroxy -m.-methoxyhenzyliden6^  :  3'-  ethyUnedirhodanin, 
formed  from  vanillin,  is  a  yellow,  crystalline  powder, m.  p.  270°(decomp.). 

5 :  b'-Dicinnamylidene-Z  :  3'-ethylenedirhodanin  is  a  deep  yellow 
powder,  decomposing  at  210°,  m.  p.  235°. 

Ethylenediamine  reacts  with  ethylthiocarbimide,  forming  diethyl- 
ethylenethiocarbamide,  (NHEt*CS*NH)2C2H4,  colourless  prisms  and 
needles,  m.  p.  132°,  which  is  converted  by  cyanogen  into  a  brown,  crystal- 

,.    .  .  ,  c(:nh)-c(:nh).  ^^^„  ^^  .c(:nh)-c:nh 

hne  immo-compound,  ^^,_Li_cS>^-C,H,.N<^^_^_^^^     ; 

this  on  evaporation  with  hydrochloric  acid  yields  diethylethylenedithiodi- 
parahanic  acid,  pale  yellow  crystals,  which  decompose  without  melting ; 
silver  nitrate  desulphurises  the  last  substance  in  alcoholic  solution  to 
diethylethylenediparabanic  acid,  colourless  crystals,  m.  p.  168°. 

Diallylethylenedithiodiparahanic  acid,  yellow  scales,  m.  p.  175°,  is  ob- 
tained in  the  same  manner  as  the  diethyl  compound  above,  starting  with 
allyl  t hiocar bimide,  and  is  convertible  into  diaUylethylenediparabanic  acid, 
colourless  leaflets,  m.  p.  182°.  This  and  all  the  above  parabanic  acids 
on  treatment  in  aqueous  solution  with  calcium  chloride  and  ammonia 
deposit  calcium  oxalate. 

Diethylethylenedithiodihydantoin,  colourless  needles,  m.  p.  184°,  of 
which  the  molecular  structure  is  uncertain,  is  obtained  when  diethyl- 
ethylenedithiocarbamide  is  heatlid  in  aqueous  solution  with  chloroacetic 
acid.  D.  F.  T. 

Alkaloids  of  Pareira  Root.  Franz  Faltis  (Monatsh.,  1912,  33, 
873 — 897). — Commercial  Behirinium  sulphuricum  has  been  examined 
as  to  its  constituents  (compare  Scholtz,  Abstr.,  1911,  i,  913;  1907,  i, 
79,  etc.) ;  three  have  been  isolated  :  /8-bebeerine,  isobebeerine,  and 
bebeerine-5,  full  details  of  the  method  being  given. 

/8-Bebeerine  CgiHggO^N,  the  chief  constituent  (termed  P-  in  order  to 
distinguish  it  from  the  very  optically  active  chief  constituent  obtained 
by  Scholtz),  has  m.  p.  142—150°  [a]^^  (in  alcohol)  +  28-6°,  (in  pyridine) 
—  24*7°  ;  the  base  and  its  salts  are  amorphous ;  the  iodide  decomposes 
at  245°.     Its  chemical  behaviour  indicates  the  groups 

Ci9Hi602-NMe(OH)-OMe ; 
the  acetyl  derivative,  m.  p.  120 — 142°,  can  be  further  converted  into  a 
triMcetyl  compound,  m.  p.  140 — 165°,  one  acetyl  group  entering  the 
nucleus.  Benzoylation  also  yields  a  red  trihenzoyl  derivative,  m.  p. 
144 — 147°.  Methylation  by  nitrosomethylcarbamide  gives  a  methyl 
derivative,  needles,  m.  p.  81 — 83° ;  the  action  of  methyl  sulphate 
aided  by  heat  causes  methylation  at  the  nitrogen  atom,  the  quaternary 
iodide,  Ci9Hjg02(NMe2l)(OH)*OMe,  obtained  from  the  reaction 
product  being  soluble  in  alkali ;  treatment  with  methyl  sulphate  at  0° 
(compare  Pschorr,  Abstr.,  1911,  i,  908)  methylates  only  the  hydroxyl 
group,  the  hydriodide  of  the  product,  Ci9Hig02NMe(OMe)2,  having 
m.  p.  244°  (decomp.),  and  containing  two  molecules  of  water  of 
crystallisation. 

In  an  experiment  in  which  ^-bebeerine  was  boiled  with  benzene, 
some  unknown  impurity  in  the  latter  caused  a  conversion  into  an 
insoluble  optically  inactive  product ;  endeavours  to  repeat  the 
necessary  conditions  failed.     The  inactive  compound  is  a  tertiary  base, 
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yielding  a  methiodide,  decomposing  at  245°;  under  the  influence  of 
hydrogen  iodide  the  base  is  converted  into  a  quaternary  iodide,  m.  p. 
250°  (decomp.),  the  base  of  which  contains  the  elements  of  two 
molecules  of  bebeerine,  together  with  those  of  a  molecule  of  water.  It 
is  uncertain  whether  the  coupling  of  the  molecules  occurred  before  or 
after  the  treatment  with  hydrogen  iodide. 

The  alkaloid  ^  is  a  yellow  powder,  m.  p.  220°  (decomp),  [a]D  +  56-7° 
(in  pyridine).  Fusion  with  potassium  hydroxide  causes  the  formation  of 
protocatechuic  acid,  and  investigation  of  the  groups  indicates  a 
formula  C,oHi502(NMe)(OH)2-OMe. 

isoBeheevine,  Ci()Hj50(NMe)(OH)2*OMe,  forms  rhombic  needles,  m.  p. 
290°  (decomp.) ;  it  is  optically  inactive. 

It  is  suggested  that  the  bebeerine  (a-bebeerine)  obtained  by  Scholtz 
(loc.  cit.)  was  really  of  the  same  composition  as  the  )8-bebeerine  above, 
and  actually  a  stereoisomeride.  D.  F.  T. 

The  Constituents  of  Buphane  disticha.  Frank  Tutin 
{Arch.  expt.  Path.  Pharm.,  1912,  69,  314). — Lewin  (this  vol.,  i,  577) 
has  recently  described  the  isolation  of  an  alkaloid  from  Buphane 
disticha,  for  which  he  proposes  the  name  "  hsemanthine."  The  author 
points  out  that  he  has  previously  published  an  investigation  on  the 
same  material  (Trans.,  1911,  99,  1240),  and  shown  that  it  contains  at 
least  four  alkaloids.  Probably,  hsemanthine  is  a  mixture  of  at  least 
two  alkaloids,  buphanine  being  the  main  constituent.  H.  W. 

Hydrogenated  Derivatives  of  ^jooHarmine.  Victor  Hasen- 
FRATZ  {Gompt.  rend.,  1912,  155,  284 — 286.  Compare  this  vol., 
i,  577). — Fischer  (Abstr.,  1889,  730)  prepared  dihydroa/?oharmine  by 
reduction  of  a/?oharmine  with  phosphorus  and  hydriodic  acid.  The 
author  has  repeated  the  process  and  obtained,  in  addition,  tetrahydro- 
a,poharmine,  C8Hj2N2,H20,  which  crystallises  from  water  in  long, 
colourless,  flattened  needles,  m.  p.  96°.  It  is  readily  soluble  in  hot 
water,  sparingly  so  in  cold,  and  gives  a  picrate,  very  soluble  in 
cold  water. 

Dihydroa;jt?oharmine  gives  a  methiodide,  which  is  not  decomposed  by 
boiling  aqueous  potassium  hydroxide.  The  existence  of  methyla;?o- 
harmine  and  nitrosodihydroapoharmine  shows  the  presence  of  an  INH 
group  in  apoharmine  and  its  dihydro-derivative.  Since,  however,  the 
methiodide  of  the  latter,  unlike  that  of  the  former,  is  not  decomposed 
by  potassium  hydroxide,  the  methyl  iodide  in  the  latter  must  be 
attached  to  a  tertiary  amino-group ;  thus  dihydroaj9oharmine  is  both 
a  secondary  and  a  tertiary  base,  and  this  also  applies  to  aj^oharmine, 
harmine  and  harmaline,  the  alkaloids  of  Peganum  harmala.      W.  G. 

Ethylmorphine  and  Bthylmorphine  Hydrochloride  (Dionine). 
George  L.  Schaeper  {Amer.  J.  Pharm.,  1912,  84,  389 — 391). — The 
figures  published  for  the  m.  p.'s  and  solubilities  of  ethylmorphine  and 
ethylmorphine  hydrochloride  are  very  discordant.  The  author  has 
prepared  pure  ethylmorphine  and  finds  that  it  has  no  distinct  m.  p., 
but  begins  to  soften  at  about  88°,  becomes  transparent  at  90 — 91°,  and 
slowly  liquefies  at  110 — 115°.  Its  solubility  is  1  :  480  in  water,  1  :  75 
in  ether,  and  1  : 1-5  in  alcohol  at  25°.     The  hydrochloride,  also,  has  no 
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definite  m.  p.,  but  softens  at  110°  becomes  translucent  at  about  120°, 
and  liquefies,  with  decomposition,  at  a  higher  temperature.  Solubility 
determinations  yielded  the  following  results  : 

15°  1  :  11*5  in  water  1  :  26  in  alcohol 

26  1  :    8  „  1  :  20        „ 

40  1  :    4  „  1  :    8-25   „ 

50  1  :    2-5       „  1:5        „ 

The  following  test  is  proposed  for  ascertaining  the  purity  of  ethyl- 
morphine  hydrochloride  :  2  c.c.  of  a  solution  of  the  specimen  in  water 
(1  :  40)  at  25°  are  treated  with  3  drops  of  ammonia  (10%).  If  the 
salt  is  pure,  the  solution  remains  clear,  and  soon  deposits  distinct 
needle-shaped  crystals  of  ethylmorphine.  If  the  salt  is  not  pure,  and 
amorphous  by-products  are  present,  the  solution  becomes  milky,  and 
the  separation  of  crystals  may  be  retarded  for  hours,  according  to  the 
amount  of  amorphous  material  contained  in  the  preparation. 

Salts  of  ethylmorphine  may  easily  be  distinguished  from  those  of 
methylmorphine  by  dissolving  0  05  gram  of  the  specimen  in  water 
(5  c.c.)  and  adding  5  drops  of  ammonia  (10%).  If  allowed  to  remain 
for  about  two  hours,  ethyl  oaorphine  will  separate,  whilst  a  solution 
of  methylmorphine  remains  clear,  without  separating  crystals. 

H.  W. 

Preparation  of  Compounds  from  Alkylarylbarbituric  Acids 
and  Cinchona  Alkaloids.  Farbenfabriken  vorm.  Frtedr.  Bayer  k 
Co.  (D.R.-P.  247188). — When  the  cinchona  alkaloids  are  treated  at  the 
ordinary  temperature  with  equimolecular  proportions  of  alkylaryl- 
barbituric acids  in  alcoholic  or  aqueous-alcoholic  solution  they  furnish 
crystalline  compounds  of  therapeutic  value.  The  compounds  from 
phenylethylbarbituric  acid  with  quinine  and  with  hydroquinine 
(C2oH2602N2,2H20)  have  m.  p.'s  182—183°  and  165°  respectively. 

F.  M.  G.  M. 

Solanidine  from  Solanum  tuberosum  II.  Amedeo  Colombano 
{Gazzetta,  1912,  42,  ii,  101—116.  Compare  Abstr.,  1908,  i,  99).— The 
author  has  prepared  solanidine  from  Solanum  tuberosum  in  three 
different  ways,  the  three  products  having  the  same  crystalline  characters 
and  melting  point,  214 — 215°.  Analysis  leads  to  the  formula  CggHggON, 
which,  however,  requires  confirmation. 

Solanidice  from  Solanum  tuberosum  differs  from  solanidine  from  aS'. 
sodomaeum,  not  only  as  regardsits  m.  p.,  but  also  in  its  behaviour  towards 
bromine.  The  latter  does  not  decolorise  aqueous  or  chloroform  solutions 
of  bromine,  whilst  the  former  combines  with  bromine,  giving  a 
moderately  stable  compound,  m.  p.  103 — 103°  (decomp.),  which  is  rich 
in  bromine,  but  has  not  yet  been  analysed. 

Solanidine  from  ^S'.  tuberosum  yields  a  camphorsulphonate  (from 
Reychler's  camphorsulphonic  acid  :  Abstr.,  1899,  i,  445),  forming  tufts 
of  crystals,  m.  p.  170 — 180°,  and  a  bromocamphorsulphonate,  m.  p. 
160—180°.     These  salts  have  not  yet  been  analysed.  T.  H.  P. 

Strychnine  and  Brucine.  Riccardo  Ciusa  and  G.  ScAGLiARiNi(-4<^i 
R.  Accad.  Lincei,  1912,  [v],  21,  ii,  84—87.  Compare  Abstr.,  1911,  i, 
155,  1016), — The  action  of  bromine  on  isostrychnine  gives  a  compound 
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which  crystallises  from  alcohol  ia  colourless  prisms  of  the  com- 
position COgEt'OgoHgaNBrglNH.HBr,  1  mol.  of  bromine  being  added 
to  the  molecule  and  a  further  atom  introduced  in  place  of  a  hydroxyl 
group  of  the  isostrychnine.  Crystallisation  from  pyridine  in  place  of 
alcohol  yields  the  pyridine  salt,  COgH'CgoHgiNBrglNHjCgH^N,  which 
has  a  curarine  action  greater  than  that  of  isostrychnine,  whilst  the 
strychnine  action  has  completely  disappeared  T.  H.  P. 

Compounds  of  Cuprio  Thiosulphate  with  Various  Amines. 
G.  Kossi  {Gazzetta,  1912,  42,  ii,  185— 188).— The  final  product  of 
the  interaction  of  a  cupric  salt  with  sodium  thiosulphate  consists  of 
cuprous  thiosulphate,  which,  according  to  the  conditions,  crystallises 
either  alone  or  combined  with  sodium  thiosulphate.  That  cupric 
thiosulphate  is  formed  as  an  intermediate  product  of  the  reaction  is 
shown  by  the  fact  that  the  simultaneous  presence  of  pyridine  results 
in  the  separation  of  blue  crystals  of  the  compound 

CuS203,4C5H,]Sr,6H20. 
Similarly,    with   aniline,    OuS^OgiNHgPh,    and    with    hexamethylene- 
tetramine,  Q\x^jd^,0^^^^,illfi,  are  formed.  T.  H.  P. 

Preparation  of  Glycocyamidine.  Ernst  Schmidt  (Zeitsch.  Ally. 
Oesterr.  Apothekervereins,  1912,  reprint  3  pp.). — Whilst  creatine  is 
readily  converted  into  creatinine  by  repeated  evaporation  with  con- 
centrated hydrochloric  acid,  its  homologue,  glycocyamine,  only  yields 
small  quantities  of  glycocyamidine  when  heated  with  the  same 
reagent.  When,  however,  glycocyamine  is  warmed  on  the  water- bath 
during  twenty-four  hours  with  concentrated  sulphuric  acid,  a  good 
yield  of  glycocyamidine  hydrochloride,  darkening  at  200°,  m.  p. 
208—210°  (decomp.),  is  obtained.  H.  W. 

Purines.  VII.  2-Oxy-6  : 8  :  9-trimethylpurine,  2-Oxy-6  :  9- 
dimethylpurine,  and  2-Oxy-8  :  9-dimethylpurine.  Carl  0.  Johns 
(J.  Biol.  Chem.,  1912,  12,  91 — 96). — None  of  the  many  isomerides  of 
the  monoxytrimethyl  purines  has  yet  been  described,  and  if  they 
occur  in  the  cleavage  of  nuclein  they  might  easily  be  overlooked, 
since  they  would  probably  be  readily  soluble  in  water. 

2-0jci/-Q  :  8  :  d-trimethylpurine  is  rather  soluble  in  water,  in  spite  of 
the  fact  that  two  of  the  three  methyl  groups  are  attached  to  carbon 
atoms.  It  was  prepared  by  heating  b-acetylamino-^-methylamino-^- 
methyl-2-pyrimidone  (decomp.  290—300°)  at  225 — 230°  with  acetic 
anhydride.  It  contains  2H2O  and  decomposes  at  275°;  the  picrate 
decomposes  at  253°. 

2-Oxy-6  :  9-dimethylpurine,  prepared  by  the  action  of  85%  formic 
acid  on  5-amino-6-methylamino-4-methyl-2-pyrimidone,  does  not  melt 
at  320°;  the  picrate  decomposes  at  224°.  When  5-amino-6-methyl- 
amino-2-pyrimidone  is  heated  with  acetic  anhydride  at  150 — 160°,  a 
90%  yield  of  2-oxy-8  :  d-dimethylpurine  is  obtained.  This  does  not 
melt  at  320°  and  is  readily  soluble  in  cold  water;  its  picrate  decomposes 
at  233°.  W.  D.  H. 

Desmotropism  in  the  »/^-Tdiohydantoins.  Treat  B.  Johnson 
and  Joseph  A.  Ambler  (Amer.  Chem.  J.,  1912,48,  197—205). — An 
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attempt  to  throw  light  on  the  possible  tautomerism  of  the  i/^-thio- 
hydantoins  by  an  investigation  of  the  properties  of  a  salt  of 
^-thiohydantoinacetic  acid  with  an  active  base. 

i/^-Thiohydantoinacetic   acid,    C02H-CH:C<^  '         (Tambach, 

Abstr.,  1895,  i,  13;  Andreasch,  Abstr.,  1896,  i.  89),  obtained  by  heatiog 
together  fumaric  acid  and  thiocarbamide  suspended  in  a  little  water, 
has  m.  p.  245 — 250° ;  although  it  contains  an  asymmetric  carbon  atom 
it  has  not  been  resolved  into  active  constituents.  The  hydrochloride, 
forms  prisms,  m.  p.  210 — 212°  (decomp.) ;  barium  salt  crystallises  with 
one  molecule  of  water  of  crystallisation ;  cinchonine  and  strychnine 
salts,  extremely  soluble  in  water.  The  acid  is  hydrolysed  by  hydro- 
chloric acid  to  dioxythiazoleacetic  acid. 

The  hrucine  salt,  m.  p.  177°,  could  not  be  resolved  by  recrys- 
tallisation  from  water ;  the  aqueous  solution  shows  mutarotation, 
initial  [a]o  -  12*65°,  changing  slowly  for  several  days  or  rapidly  on 
boiling  to  [alg*  -25-0°  to  -25-2°.  This  alteration  is  attributed  to  a 
desmotropic  change  in  the  molecule  of  the  acid.  D.  F.  T. 


Reactions  of  the  Isatins.  Moiutz  Kohn  and  Artur  Klein 
(Monatsh.,  1912,  33,  929 — 940). — When  isatin  is  cautiously  warmed 
with  acetic  anhydride  and  zinc  dust  until  the  mixture  becomes 
decolorised,  a  colourless  substance,  monoclinic  crystals,  m.  p.  223°,  is 
obtained.  Analysis  and  molecular-weight  determinations  indicate  a 
formula  CjgHj^O^NgAc^,  and  the  substance  is  probably  tetra-acetylisatide, 
possibly  previously  isolated  by  Heller  (Abstr.,  1904,  i,  416).  The 
existenc©  of  such  a  derivative  favours  the  old  pinacone  structure  for 
isatide,  and  the  probable  formula  for  the  new  compound  is 

NAc<^6^^i>C(0Ac)-C(0Ac)<p^^i>NAc. 

In  an  analogous  manner,  5-bromoisatin  reacts  with  zinc  dust  and  acetic 
anhydride,  producing  5  :  b'-dibromotetra-acetylisatide,  monoclinic  prisms, 
m.  p.  238—242°  (decomp.). 

Isatin  and  2-methylquinoline  when  heated  together  at  160 — 170° 
undergo  condensation  to  form  Z-quinaldylideneisatin, 

NH<^«,^_,>C:CH-C,NH,; 

it  forms  orange-red  needles,  m.  p.  234°.  5-Bromoisatin  forms  an 
analogous  5-bromo-3-quinaldylidenei8atin,  orange-red  needles,  which 
decompose  at  265 — 267.  Unlike  the  previous  two  cases,  a  mixture  of 
5  :  7-dibromoisatin  and  2-methylquinoline  in  suspension  in  boiling  amyl 
alcohol  forms  an  aldol  condensation  product, 

NH<^^5^i^C(OH)-CH2-C,NH„ 

a  colourless  substance,  tablets,  decomposing  at  205°  approx. 

1-Methylisatin  reacts  with  phosphorus  pentachloride  on  warming, 
with  the  formation  of  2-dichloro-l-7nethyli8atin,  needles,  m.  p. 
142 — 145°;  on  treatment  with  barium  hydroxide  solution  this  gives 
1-methylisatic  acid  as  the  barium  salt,  yellow  needles;  sUver  salt,  deep 
yellow  needles.  D.  F.  T. 
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[Preparation  of  Benzoyl-a-isatinanilide.]  Farbwerke  vorm. 
Meister,  Lucius  &  Bruning  (D.R.-P.  246715). — Benzoyl-a-isatin- 
anilide, yellow  crystals,  m.  p.  258 — 259°,  is  prepared  by  boiliDg 
a-isatinanilide  (10  parts)  with  benzoyl  chloride  (50  parts)  until  the 
mixture  assumes  a  yellowish-brown  colour,  the  product  (which  separates 
on  cooling)  is  washed  with  benzoyl  chloride,  and  crystallised 
from  xylene;  it  forms  a  colourless,  sparingly  soluble  (in  water) 
compound  with  sodium  hydrogen  sulphite,  and  with  fuming  sulphuric 
acid  furnishes  soluble  sulphonated  derivatives,  which  dye  wool  in  yellow 
shades.  F.  M.  G.  M. 

A  Red  Compound  of  Cuprous  Iodide  with  Quinoline 
Methiodide.  Moritz  Kohn  (MonatsL,  1912,  33,  919— 922).— An 
aqueous  solution  of  quinoline  methiodide  colours  cuprous  iodide  red, 
due  to  the  formation  of  a  substance  which  can  be  prepared  more 
conveniently  by  the  interaction  of  an  aqueous  solution  of  the 
methiodide  and  cuprous  iodide  dissolved  in  aqueous  potassium  iodide. 
The  product  is  a  red  powder  (microscopic  needles) ;  it  can  also  be 
prepared  by  dissolving  cuprous  iodide  in  warm  quinoline  and  treating 
with  methyl  iodide  at  room  temperature. 

The  compound,  which  can  be  washed  with  water  without  appreciable 
decomposition,  is  shown  by  analvsis  to  have  the  composition 
CuT,C,H7N,CH3l.  '  D.  F.  T. 

Doubly-linked  Carbon  Atoms  and  the  Carbon-Nitrogen 
Linking.  X.  Degradation  of  Quinoline  and  of  isoQuinoline 
by  Reduction.  Hermann  Emde  {Annalen,  1912,  391,  88 — 109. 
Compare  Abstr,,  1911,  i,  718). — 1  :  l-Dimethyltetrahydroquinolinium 
iodide,  which  is  obtained  conveniently  by  mixing  tetrahydroquinoline, 
methyl  iodide,  methyl  alcohol,  and  sodium  methoxide,  is  stable  in 
aqueous  solution  towards  sodium  amalgam.  The  corresponding  chloride, 
however,  is  readily  attacked  in  concentrated  aqueous  solution  on  the 
water-bath,  yielding  o-propyldimethylaniline,  NMeg'CgH^Pr,  b.  p. 
228—2297733  mm.  This  base  forms  a  Ipicrate,  m.  p.  99° ;  platini- 
chloride,  m.  p.  152°,  and  methiodide,  m.  p.  179°;  the  aurichloi'ide, 
yellow  leaflets,  and  platinichloride,  orange-red  needles,  of  the  last  have 
m.  p.  179°  and  223°  (decomp.)  respectively. 

In  a  similar  manner,  2  :  2-dimethyltetrahydroisoquinolinium  chloride 
in  concentrated  aqueous  solution  is  decomposed  by  sodium  amalgam  on 
the  water-bath,  and  yields  o-vinylhenzyldimethylamine, 

CHglCH-CgH^-CHg-NMeg, 
b.  p.  216 — 218°/754  mm.  The  substance,  which  has  not  been  obtained 
quite  pure  by  this  method,  forms  apicrate,  m.  p.  above  1 00°,  yellow  needles  ; 
aurichloride,  m.  p.  135°,  golden  leaflets,  and  methiodide,  m.  p.  199°, 
colourless  needles  (picrate,  m.  p.  154°;  aurichloride,  m.  p.  120 — 140°; 
platinichloride,  decomp.  235°).  o-Yinylbenzyldimethylamine  in  a 
purer  condition  is  obtained  by  the  distillation  of  a  concentrated  aqueous 
solution  of  2  : 2-dimethyltetrahydroisoquinolinium  hydroxide ;  the 
picrate,  aurichloride,  and  platinichloride  have  m.  p.  105°,  165°,  and 
184°  respectively.     The  methiodide   has  m.  p.   199°,  and  the  picrate, 
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aurichloride,  and  platinichloride  derived  therefrom  have  m.  p.  165°  and 
171 — 172°,  and  decomp.  236°  respectively. 

It  Boema,  therefore,  that  in  the  tetrahydroisoquinoline  series, 
Hofmann's  method  and  the  author's  method  yield  the  same  initial 
fission  product.  Whilst,  however,  the  further  treatment  of  this  pro- 
duct by  Hofmann's  method  does  not  give  satisfactory  results,  the 
elimination  of  the  nitrogen  from  it  is  readily  accomplished  by  the 
author's  process. 

o-Vinylbenzyldimethylamine  is  converted  into  its  methochloride,  an 
aqueous  solution  of  which  is  then  reduced  on  the  water-bath  by 
6%  sodium  amalgam.  Trimethylamine  is  obtained  together  with 
o-methylstyrtne,  CHglCH'CgH^Me,  b.  p.  168°/746  mm.,  which  readily 
polymerizes  to  a  substance  resembling  caoutchouc.  o-Methylstyrene  has 
also  been  prepared  from  o-xylene  as  follows  :  o-Xylene  is  converted 
successively  into  o-xylyl  bromide,  o-tolylacetonitrile,  and  /J-o-tolyl- 
ethylamine,  CgH^Me'CHg'CHg'NHg,  by  the  usual  methods.  The  base 
has  b.  p.  227°,  and  forms  a  carbamate, 

CeH^Me-CHg-CHg-NH-COg-NHg-CHg-CHa'CeH^Me, 
m.  p.  111°,  hydrochloride,  CgHigN.HCl.SHgO,  m.  p.  78°  (227°  when 
anhydrous),  platinichloride,  decomp.  about  253°,  picrate,  m.  p.  177°, 
and  aurichloride,  which  has  different  m.  p.'s  according  to  the  amount 
of  water  of  crystallisation  it  contains,  but  decomposes  at  about  195°. 
A  methyl-alcoholic  solution  of  the  carbamate  reacts  with  methyl  iodide 
and  sodium  methoxide  to  form  trimethyl-^-o-tolylethylammonium  iodide, 
CgH^Me'CHg-CHg'NMegl,  m.  p.  250°.  The  corresponding  picrate, 
m.  p.  1525°,  long,  orange-yellow  needles,  aurichlm'ide,  m.  p.  156°, 
golden-yellow  needles,  and  platinichlwide,  decomp.  244°,  orange 
needles,  are  described.  By  distillation  with  33%  potassium  hydroxide, 
the  iodide  is  decomposed,  and  yields  trimethylamine  ando-methylstyrene. 

C.  S. 

Asymmetric  Selenites.  II.  Additive  Products  of  Piperidine 
with  Selenious  and  Sulphurous  Acids.  Luigi  Marino  and 
A.  ToMNELLi  {Atti  R.  Accad.  Lincei,  1912,  [v],  21,  ii,  98—103. 
Compare  this  vol.,  i,  127). — In  boiling  methyl  alcohol, the  compound 
CgHijN'SeOg  appears  to  be  dissociated  to  some  extent,  whilst  the 
analogous  sulphur  derivative,  CgHj^N'SOg  (compare  Michaelis,  Abstr., 
1895,  i,  430),  exhibits  the  normal  molecular  weight.  The  specific 
conductivities  of  the  selenium  and  sulphur  compounds  in  methyl- 
alcoholic  solutions  at  25°  are  0006972  and  0*006303  respectively. 

These  compounds  being  good  electrolytes,  measurements  were  made 
with  their  methyl-alcoholic  and  aqueous-alcoholic  solutions  by  Bredig 
atd  Fraenkel's  method  (Abstr.,  1905,  ii,  692)  to  ascertain  if  they  are 
acidic  in  character.  The  results  indicate  no  interchange  of  position  of 
the  iminic  hydrogen  to  give  an  acid  analogous  to  aminosulphinic  acid. 

T.  H.  P. 

Syntheses  in  the  Pyrrole  Group.  VII.  Derivatives  of  Pyrrole- 
2-  and  -3  carboxylic  Acids.  Bernardo  Oddo  and  Augusto^Moschini 
(fiazzetta,  1912,  42,  ii,  244—256.    Compare  this  vol.,  i,  721).— In  the 
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preparation  of  pyrrole-2-carboxylic  acid  by  means  of  magnesium 
pyrryl  iodide  (Abstr.,  1909,  i,  672),  a  yield  of  85%  of  the  acid,  calculated 
on  the  pyrrole  used,  ie  obtainable. 

The  syntheses  of   polypeptides  may   be  effected  economically  and 
efficiently  by  treating  the  amide  of  pyrrole-2-carboxylic  acid  with,  for 
example,  a  chloroacetic  ester,  chloroacetamide,  etc.  : 
C^NH^-CO-NHg  +  CHgCl-COgEt  = 

HCl  +  C4NH4-CO-NH-CH2-C02Et 
(compare  Fischer  and  van  Slyke,  Abstr.,  1911,  i,  1020).  Further, 
C^NF^-CO-NHg  +  CH2C1-CO-NH2  = 

HCl  +  C4NH4-CO-NH-CH2-CO-NH2, 
and  this  +CH2Cl-C02Et  = 

HCl  +  C^NH^-CO-NHg-CHa-CO-NH-CHg-COgEt, 
the  ethyl  ester  of  2-pyrroylglycylglycine. 

In  a  similar  manner,  the  application  of  chlorides  of  carbamic  acids, 
Cl'CO'NHg,  and  of  esters  of  chloro-formic  acid,  leads  to  pyrrole- 
2-amino-acids  of  the  simplest  type,  C4NH4-CO-NH-[CO-NH],i-C02H. 

Pyrroyl  chloride  may  be  obtained  by  the  action  of  thionyl  chloride 
on  pyrrole-2- car  boxy  lie  acid  (compare  Fischer  and  van  Slyke,  loc.  cit.). 

n-Propyl  pyrrole-2-carhoxylatey  C^NH^'COgPr,  prepared  from 
magnesium  pyrryl  bromide  and  propyl  chloroformate,  it  is  a  dense, 
colourless  liquid,  b.  p.  164 — 167°/50  mm.  The  isobutyl  ester,  CgH^gOgN, 
b.  p.  119 — 122°/70  mm.,  and  the  isoamyl  ester,  CJQHJ5O2N,  b.  p. 
186 — 190°/100  mm.,  are  dense,  faintly  yellow  liquids. 

The  amide  of  pyrrole-2-carboxylic  acid  may  be  obtained,  more 
economically  than  by  Fischer  and  van  Slyke's  method  {loc.  cit.),  by  the 
action  of  aqueous  ammonia  on  an  ester  (methyl)  of  the  acid  in  a  sealed 
tube  (at  155—160°). 

By  passing  a  current  of  carbon  dioxide  over  magnesium  pyrryl 
chloride,  healing  the  mass  at  250 — 270°,  and  treating  with  acid, 
pyrrole- 3-carboxylic  acid  is  obtained,  the  group  C02MgX  migrating 
from  the  2-  to  the  3-position  under  the  influence  of  heat.      T.  H.  P. 

Syntheses  in  the  Pyrrole  Group.  VIII.  Halogen-  and 
Amino-derivatives  of  Methylpyrroyl.  Bernardo  Oddo  and 
AuGUSTO  MoscHiNi  {Guzzetta,  1912,  42,  ii,  257 — 266.  Compare 
preceding  abstract). — ^-Pyrryl  chloromtthyl  ketone,  C4H4N'C0'CH2C1, 
prepared  by  the  action  of  chloroacetyl  chloride  on  magnesium  pyrryl 
bromide,  forms  white  needles,  m.  p.  115°,  and  exhibits  normal 
cryoscopic  behaviour  in  acetic  acid ;  its  silver  derivative, 

C4H3NAg-CO-CH2Cl, 
was  prepared.  Oxidation  of  the  ketone  with  permanganate  gives 
2-pyrrylg]yoxylic  acid  (compare  Oddo,  Abstr.,  1910,  i,  426).  Under 
the  influence  of  water  or  dilute  alkali  solution,  the  ketone  is  con- 
verted into  2-pyrryl  hydroxymethyl  ketone,  which  readily  undergoes 
resinification. 

The  action  of   pyridine    on    2-pyrryl    chloromethyl    ketone    yields 

the  pyridonium  compound,  M_  ._„>C-C0-CH2-NC1<,,^_^>CH 

ddL'JNii  CM. OH 

which  forms  needles,  m.  p.  135°,  has  a  distinct  alkaline  reaction,  gives 

ionic  chlorine  in  aqueous  solution,  and  yields  crystalline  precipitates 
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with   platinic  and   auric   chlorides.     When    treated    with    potaRsium 
hydroxide,  it  yields  the  corresponding  hydroxide  ()), 

C^NH,-CO-CH2-N(OH):C6H6, 
m.  p.  153°  (decomp.). 

2-Pyrryl  aminomethyl  ketone^  C^NH^'CO'CHg'NHg,  forms  dark 
yellow,  nacreous  leaflets,  reduces  ammoniacal  silver  and  alkaline 
copper  solutions,  and  is  soluble  in  dilute  hydrochloric  acid,  from 
which  it  is  reprecipitated  by  ammonia. 

2'Pyrryl  hromoniethyl  ketone^  CgHgONBr,  forms  white  needles, 
m.  p.  96°. 

2-Pyrryl  iodormthyl  ketone^  CgH^ONI,  forms  faintly  yellow  needles, 
m.  p.  81°.  T.  H.  P. 

Syntheses  in  the  Pyrrole  Group.  IX.  Pyrroylacetic  Acid. 
Bernardo  Oddo  and  Augusto  Moschini  {Gazzetta,  1912,  42,  ii, 
267 — 269.     Compare  preceding  abstract). — 2-Fyrroylacetic  acid, 

C^NH^-CO-CHg-COgH, 
obtained  as  ester  by  the  action  of  the  chloride  of  monoethyl  malonate 
on  magnesium  pyrryl  bromide,  forms  slender,  white  needles,  m.  p. 
95°  (decomp.).  The  ethyl  ester,  CgHijOgN,  forms  a  felted  mass  of 
long,  canary-yellow  fibres,  m.  p.  71°,  has  the  normal  molecular  weight 
in)  freezing  benzene,  and  decomposes  into  C^NH^'COMe  +  COg  -f- 
Et'OH  when  heated  with  dilute  alkali ;  its  alcoholic  solution  gives  a 
green  coloration  with  ferric  chloride.  T.  H.  P. 

Preparation  of  Condensation  Products  in  the  Anthracene 
Series.  Badische  Anilin-  &  Soda-Fabrik  (D.R.-P.  246966.  Compare 
Abstr.,  1911,  i,  855). — When  the  esters  of  arylaminoanthraquinone- 
carboxylic  or  diary  Idiaminoanthraquinonedicarboxylic  acids  are 
reduced,  they  furnish  acridone  derivatives,  which  dye  cotton. 

1  : 5-Anthraquinonediacridone,  a  violet  powder,  is  prepared  by 
reducing  dimethyl  1  : 5-dianilinoanthraquinone-o-dicarboxylate  with 
zinc  and  30%  ammonium  hydroxide. 

Methyl  dibromophenyl-l-aminoanthraqui'iionecarboxylate  (I)  is  ob- 
Br_  Br CI 

I         I     CO.Me  II  I         I     COgMe 

\co/\^  \/\co/\/ 

(I.)  •  (in.) 

tained  by  condensing  1-chloroanthraquinone  with  methyl  3  :  5-dibromo- 
/\  anthranilate ;  on  reduction  with  sodium  hypo- 

**  sulphite  it  furnishes  dibromoanthracridone 
(II),  which  is  isolated  in  the  form  or  red 
flakes  by  subsequent  oxidation  (aerial  or 
otherwise). 

Methyl         chlorodibromophenyl  - 1  -  amino- 
anthraquinonecarboxylate   (III)  is   obtained 
in  a  similar   manner  from  1-chloroanthra- 
quinone and  methyl  4-chloro-3  :  5-dibromo- 
anthranilate ;   on  reduction  it  yields  chlorodibromoanthr acridone. 

F.  M.  G.  M. 
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Action  of  Heat  on  <i-Lupanine,  C15H24ON2.  S.  Di  Palma  (Ghem. 
Zentr.,  1912,  i,  1839;  from  Giorn.  Pharm.  Ghim.,  1912,  61,  152—166). 
— Lupanine  melts  to  an  orange  liquid,  which  darkens,  evolving  vapours 
with  an  odour  of  pyridine.  The  residue  contains  a  base,  C^gHgoNg, 
which  forms  a  platinichloride,  m,  p.  117 — 119°  after  dehydration,  an 
aurichloride,  m.  p.  160 — 165°  (decomp,),  and  a  hydrochloride,  m.  p.  165° 
(decomp.).  C.  H.  D. 

Hydantoins.  XII.  Synthesis  of  Thiotyrosine.  Tkeat  B. 
Johnson  and  Charles  A.  Brautleoht  {J.  Biol.  Ghem.,  1912,  12, 
175 — 196.    Compare  this  vol.,  i,  585). — 2- Thio-l -phenyl A-p-nitrobenzyl- 

QQ — ^pii 
idenehydantoin,'NO^'OQH.^'CH.lC<^  I       ,  prepared  by  condensation 

of  nitrobenzaldehyde  with  thiophenylhydantoin,  separates  from  glacial 
acetic  acid  in  yellow  prisms,  m.  p.  278 — 279°.  When  heated  with 
ethyl  bromide  and  sodium  ethoxide  in  alcoholic  solution,  it  yields 
2-ethylthiol-l-phenyl-4:-p-nitrobenzylidenehydantoin,  yellow  needles,  m.  p. 
212 — 213°  which,  when  digested  with  hydrochloric  acid,  gives  a 
quantitative  yield  of  l-phenylA-jp-nitrobenzylidenehydantoin,  needles, 
m.  p.  300°.  Reduction,  by  hydriodic  acid  and  phosphorus,  transforms 
this  into  l'phenyl-4:-p-aminobenzylhydantoin,  prisms,  m.  p.  143°,  the 
hydriodide,  m.  p.  275°  (decomp.),  hydrochloride,  m.  p.  260 — 262° 
(decomp.),  sulphate,  decomposing  at  190 — 250°  according  to  rate  of 
heating,  and  nitrate,  similarly  decomposing  at  190 — 240°,  of  which 
were  also  examined. 

4:-p-A7ninobenzylhydantoin  hydrochloride  is  obtained  in  good  yield  by 
the  reduction  of  4-jo-nitrobenzylidenehydantoin  by  means  of  tin  and 
hydrochloric  acid,  or  by  digestion  of  the  corresponding  hydriodide 
(formed  in  needles  decomposing  at  220°  by  reduction  of  jo-nitrobenzyl- 
bydantoin  with  hydriodic  acid  and  phosphorus)  with  an  aqueous 
suspension  of  silver  chloride.  It  forms  prisms,  m.  p.  255 — 257° 
(decomp.),  and,  when  treated  with  alkali,  yields  the  corresponding 
i-ip-aminobenzylhydantoin,  prisms,  m.  p.  145°.  When  diazotised  and 
heated,  the  latter  substance  is  transformed  into  tyrosinehydantoin, 
m.  p.  258°. 

^  -  ^  -  Nitrobenzylhydantoin,  pale  yellow  prisms,  m.  p.  238 — 240° 
(decomp.),  obtained  by  nitration  of  benzylhydantoin  at  0°  by  nitric 
acid  (D  1*52),  is  transformed  by  tin  and  hydrochloric  acid  into  the 
above-mentioned  hydrochloride  of  4-jo-aminobenzylhydantoin. 

When  a  solution  of  potassium  xanthate  is  added  to  a  diazotised 
solution  of  4-aminobenzylhydantoin  hydrochloride,  4:-p-diazobenzyl- 
hydantoin  ethylxanthate  separates  as  an  unstable  voluminous,  yellow 
precipitate,  which,  when  allowed  to  remain  at  the  ordinary  tempera- 
ture,   or    when   heated   at    90°,    is    converted  into    ^-benzylhydantoin 

p-e%/a;a7i^/ia^e,EtO-SCS-C6H4-CH2-CH<^'^^^,  m.  p.  about  170° 

(decomp.).  Saponification  with  alkali  or  digestion  with  water  trans- 
forms this  into  thiotyrosinehydantoin,  m.  p.  248 — 249°,  from  which, 
after  prolonged  treatment  with  barium  hydroxide,  the  sulphate  of 
thiotyrosine  disulphide  is  obtained.  The  latter,  when  heated  with 
VOL.  cii.  i  3  h 
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water,  deposits  Oiiott/rosine  diaulphide,  [C02H*CH(NH2)*CH2'CgH^]2S2> 
m.  p.  278°  (decomp.),  which  can  also  be  obtained  directly  by  diazotising 
the  hydrochloride  of  4-p-aminobenzylhydantoin,  addition  of  the  requisite 
quantity  of  potassium  xanthate,  separation  of  the  yellow  diazonium 
compound,  and  treatment  of  the  latter  with  boiling  barium  hydroxide 
solution.  The  disulphide  is  characterised  by  its  very  sparing 
solubility  in  organic  media,  except  glacial  acetic  acid.  It  does  not 
give  Adamkiewicz's  reaction,  Millon's  test,  or  the  biuret  reaction. 
When  heated  with  concentrated  sulphuric  acid,  it  yields  a  purple 
colour,  which  disappears  when  the  solution  is  diluted  with  water. 
This  test  serves  to  detect  the  presence  of  traces  of  thiotyrosine  in 
tyrosine.  Its  sulphate  and  hydrochloride^  decomposing  at  278°,  were 
analysed.  The  dihenzoyl  derivative  decomposes  at  about  200°  (decomp.). 
Potassium  cyanate  transformed  the  hydrochloride  of  thiotyrosine  disul- 
phide into  the  corresponding  hydantoin,  C2oHj8^4-^4^2»  ^l^ich  decom- 
poses at  about  278°.  Thiotyrosine  hydrochloo'ide,  m.  p.  249°  (decomp.), 
is  obtained  by  reduction  of  the  disulphide  with  tin  and  hydrochloric 
acid,  and,  when  heated  with  ammonia,  yields  thiotyrosine^ 

HS-C6H4-CH2-CH(NH2)-C02H, 
m.  p.  about  250°,  according  to  mode  of  heating.  The  latter  does  not 
give  Millon's  test  for  tyrosine,  and  reacts  with  sulphuric  acid  in  the 
same  manner  as  the  disulphide.  A  characteristic  benzoyl  derivative 
could  not  be  prepared  from  it.  It  is  very  readily  oxidised  to  the 
disulphide. 

Thiotyrosine  disulphide  was  also  prepared  from  l-phenyl-4-/?-amino 
benzylhydantoin  by  diazotisation  in  hydrochloric  acid  solution,  followed 
by  addition  of  potassium  xanthate,  separation  of  the  diazonium  com- 
pound so  formed,  and  treatment  of  the  latter  with  water  and  barium 
hydroxide.  Keduction  of  the  disulphide  thus  prepared  leads  to  the 
isolation  of  thiotyrosine  hydrochloride.  H.  W. 


Hydantoins.  XIII.  A  New  Method  for  the  Synthesis  of 
Phenylalanine.  Treat  B.  Johnson  and  William  B.  O'Brien 
{J.  Biol.  Chem.,  1912,  12,  205— 213).— 2-Thio-4-benzylidenehydantoin 
(Johnson  and  Nicolet,  this  vol.,  i,  53)  when  reduced  by  tin  and 
hydrochloric  acid  gives  an  almost  quantitative  yield  of  phenylalanine. 

2-Thio-4-benzylidenehydantoin,  when  treated  with  aqueous  chloro- 
acetic  acid,  is  desulphurised,  with  the  formation  of  4-benzylidene- 
hydantoin. 

When  phenylalanine  and  potassium  thiocyanate  are  heated  during 
thirty  minutes  in  a  mixture  of  acetic  acid  and  acetic  anhydride,  a 
quantitative  yield  of  2-thio-3-acetyl-ii-benzylhydantoi7if  m.  p.  257°,  is 
obtained  ;  this,  when  hydrolysed  by  hydrochloric  acid,  yields  2-thio- 
^-henzylhydantoin,  m.  p.  185°.  Desulphurisation  by  means  of  aqueous 
chloroacetic  acid  converts  this  compound  into  the  hydantoin  of 
phenylalanine,  m.  p.  190°. 

2-Thio-3-benzoylhydantoin  was  condensed  with  anisaldehyde  in  the 
presence  of  sodium  acetate  and  acetic  acid  to  2-thio-4:-anisylidene- 
hydantoin,  m.  p.  257°  (decomp.),  and  with  piperonal  to  2-thioA- 
piperonylidenehydantoin,  decomposing  above  285°.  H.  W. 
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Hydantoins.  XIV.  The  Action  of  Potassium  Thiocyanate 
on  Asparagine.  Treat  B.  Johnson  and  Herbert  H.  Guest  {Anier. 
CAemV.,  1912,48,  103 — 111.  Compare  preceding  abstracts). — Aspartic 
acid  like  glutamic  acid  (Johnson  and  Guest,  this  vol.,  i,  316)  when 
treated  with  potassium  thiocyanate  in  acetic  anhydride  solution  yields 
practically  no  thiohydantoin  derivative,  the  amido-nitrogen  of  the 
acid  being  eliminated  as  ammonia. 

Asparagine,  on  the  other  hand,  reacts  normally  with  the  above 
reagents,  producing  ^i-thio-Z-aGetylhydantoin-i-acetamide^ 

NH,.C0.CH,-CH4«J.^f, 

prismatic  crystals,  m.  p.  222 — 223°  (decomp.) ;  a  small  amount  of 
2-thiohydantoin-i-acetamidey  m.  p.  246°  (decomp.),  is  obtained  at  the 
same  time.  By  hydrolysis  of  the  first  compound  there  is  formed 
2-thiohydantoin-i-acetic  acid^  hexagonal  plates,  m.  p.  222°  (decomp.) ; 
this  substance  can  be  desulphurised  by  digesting  with  an  aqueous 
solution  of  chloroacetic  acid,  when  the  product  is  hydantoin-4-acetic 

acid,    C02H-CH2-CH<^^    I         m.    p.  214—215°  (compare  Dakin, 

Abstr.,  1910,  i,  590  ;  Lippich,  Abstr.,  1908,  861  ;  etc.).         D.  F.  T. 

Hydantoins.  XV.  The  Desulphurisation  of  2-Thiohydan- 
toins.  Treat  B.  Johnson,  George  Morton  Pfau,  and  Willard 
Wellington  Hodge  {J.  Amer.  Chem.  Soc,  1912,  34,  1041— 1048).— A 
further  continuation  of  the  investigation  on  the  desulphurisation  of  2-thio- 
dantoins  by  chloroacetic  acid  (compare  preceding  abstract ;  also  Wheeler 
and  Liddle,  Abstr.,  1908,  i,  692 ;  and  Johnson  and  Nicolet,  this  vol.,  i, 
52) ;  it  is  found  that  the  action  of  chloroacetic  acid  on  disubstituted 
thiocarbamides  is  of  a  different  nature,  producing  thiazole  derivatives. 

2-Thio-l-jo-tolylhydantoin,  CgH.Me'NV^c?  xttt^  ^^  obtained  by  warm- 

ing  a  solution  of  j»-tolyl  thiocarbimide  with  glycine  and  an  equimolecular 
quantity  of  potassium  hydroxide ;  it  forms  yellow  crystals,  m.  p.  228° 
(compare  Marckwald,  Neumark,  and  Stelzner,  Abstr.,  1892,  149),  and 
on  heating  with  an  aqueous  solution  of  chloroacetic  acid  is  converted 
into  l-^p-tolylhydantomf  m.  p.  206° ;  the  action  of  benzaldehyde  on  this 
substance  in  the  presence  of   sodium  acetate  and   acetic  ^acid  gives 

l-^-tolyl-i-henzylidenehydantoin^      CgH^Me'N^C         i  *  ,      plates, 

m.  p.  259°,  which  can  also  be  obtained  by  the  action  of  chloroacetic  acid 
on  2-thio-l-]^-tolyl-4:-benzylidenehydantoin,  plates,  m.  p.  188°,  obtained  in 
an  analogous  manner  from  the  thio-;?-tolylhydautoin. 

2-Thio-l-benzylhydantoinf  obtained  from  benzyl  thiocarbimide  and 
glycine,  has  m.  p.  128°. 

When  s-phenyl-jt?-tolylthiocarbamide,  /?-tolylthiocarbamide,  or  s-jo-tolyl- 
piperidylthiocarbamide  are  digested  with  chloroacetic  acid  solution,  the 
product     in     each     case     is     2 : 4-diketo-3-/>-tolyltetrahydrothiazole, 

For  the  smooth  interaction  of  o-tolylthiocarbimide  and  glycine  to 

S  k  2 
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form  2-thio-l-o-tolylhydantoin,  yellow  plates,  m.  p.  149 — 150°  (compare 
March wald,  Neumark,  and  Stelzner,  loc.  cit.),  the  presence  of  two 
molecular  proportions  of  potassium  hydroxide  is  necessary ;  the 
product  can  be  desulphurised  by  chloroacetic  acid  to  l-o-tolylhydcmtoin, 
prismatic  crystals,  m.  p.  148°;  this  is  ahnost  quantitatively  converted 
by  benzaldehyde  into  \o-tolyl  i-henzylidenehydantoin,  prismatic  crystals, 
m.  p.  193 — 194°,  which  is  also  obtained  when  2'thio-\-o-tolyl4:-benzyl- 
idenehydantoin  (prisms,  165°),  the  product  of  the  action  of  thio-o-tolyl- 
hydantoin  and  benzaldehyde,  is  desulphurised. 

Contrary  to  a  previous  statement  (Brautlecht,  Abstr.,  1911,  i,  922), 
2-thio-l-phenylhydantoin  is  easily  converted  by  digestion  with  a 
concentrated  aqueous  solution  of  chloroacetic  acid  into  1-phenyl- 
hydantoin.  D.  F.  T. 

Hydantoins.  XVI.  The  Alkylation  of  2-Thio-4-benzylidene- 
hydantoin.  Treat  B.  Johnson  and  Ben  H.  Nicolet(c/'.  Amer.  Chem. 
Soc.y  1912,  34,  1048 — 1054.  Compare  Johnson  and  Nicolet,  this  vol., 
i,  585). — The  alkylation  of  the  aldehyde  condensation  products  of 
hydantoin  and  2-thiohydantoin  is  of  especial  interest  on  account  of 
the  similarity  in  the  structure  of  these  substances  and  of  uracil  and 
thiouracil. 

Methylation  of  2-thio-4-benzylidenehydantoin  (Wheeler,  Nicolet,  and 
Johnson,  Abstr.,  1911,  i,  1031),  with  excess  of  methyl  iodide  in  the 
presence  of  one  molecular  proportion  of  potassium  hydroxide  yields 
2-methylthiol-i-benzylidene- 1  : 5-d{hydro-5-glyooralone, 

CHPl'-C<N-6.SMe' 
creamy  needles,  m.  p.  202°,  which  can  be  hydrolysed  by  concentrated 
hydrochloric  acid  to  4-benzylidenehydantoin.  Methylation  of  the 
original  substance  with  two  molecular  proportions  of  sodium  ethoxide 
and  excess  of  methyl  iodide  produces  2-inethylthiol-4:-benzylidene-l- 
7iiet?iyl-l  :b-dikydro-^-glyoxalo7ie,  yeWow  prisms,  m.  p.  105°,  which  on 
hydrolysis  gives  ^-henzylidene-\-methylhydantoin^  flat,  colourless  prisms, 
m.  p.  221°. 

Alkylation  of  2-thio-4-benzylidenehydantoin  with  ethyl  iodide  gives 
2-ethylthiol-4:-be7izylidene-l  :  5-dihydro-5-glyoxalone,  pale  yellow  needles, 
m.  p.  165 — 166°,  which  can  be  methylated  to  2-ethylthiol-i-benzylidene- 
1-methyl-l  :  5-dihydro-5-glyoxalone,  yellow,  prismatic  crystals,  m.  p. 
94 — 95°.  If  the  original  alkylation  with  ethyl  iodide  be  performed 
in  the  presence  of  sodium  ethoxide,  the  product  is  2-ethylthiol-i- 
benzylidene-1-ethyl-l  :  5-dihydro-5-glyoxalo'iU,  an  oil  which  on  hydrolysis 
yields  A-be7izylidene-l-ethylhydantoinf  colourless  prisms,  m.  p.  160°; 
this  can  also  be  obtained  by  the  action  of  ethyl  bromide  and  alkali  on 
4-benzylidenehydantoin,  and  by  further  treatment  with  methyl  iodide 
and  sodium  etlioxide  is  converted  into  Ai-benzylidene-o-niethyl-X-ethyl- 
hydantairij  yellow  flakes,  m.  p.  94° ;  also  by  alkylation  with  ethyl 
bromide  it  gives  4-benzylidene-\  :  Zdiethylhydantoin^  m.  p.  91 — 92°. 

D.  F.  T. 

Hydantoins.  XVII.  Synthesis  of  the  Hydantoin  of 
3-Aminotyro8ine.  Treat  B  Johnson  and  Robert  Bengis  {J. 
Amer.     Cfiem.    Soc,     1912,     34,      Y0M—l06\).—'i-A7iisylhydantoin, 


OMe 
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,C0— NH 


•C6H4-CH2-CH<^^g_^^,   m.   p.    175—176°,  together   with 


certain  amount  of  anisylhydantoic  acid, 

OMe-C6H4-CH2-CH(C02H)-NH-CO-NH2, 
m.  p.  156°,  is  obtained  by  the  reduction  of  4-anisylidonehydantoin 
(Wheeler  and  Hoffman,  Abstr.,  1911,  i,  498)  in  aqueous  suspension 
with  sodium  amalgam  ;  on  treatment  with  a  mixture  of  concentrated 
and  fuming  nitric  acid,  it  yields  ii-m-nitro-^-methoxyhenzylhydantoin, 
prisms,  m.  p.  186 — 188°,  with  half  a  molecule  of  water  of  crystallisa- 
tion (compare  Johnson  and  Brautlecht,  Abstr.,  1911,  i,  813);  this  can 
be  quantitatively  reduced  by  ferrous  sulphate  and  ammonia  solution 
to  Ai'VCi-amino-^-niethoxyhenzylhydantoin,  a  crystalline  solid,  m.  p. 
175—177°,  hydrochloride,  needles,  m.  p.  271—272°  (decomp.) ;  the 
constitution  of  this  base  is  proved  by  its  identity  with  that  of  the 
base  mentioned  below. 

m-Nitro-/?-methoxybenzaldehyde,  m.  p.  83°,  obtained  by  nitration 
of  anisaldehyde,  condenses  with  hydantoin  when  heated  with  sodium 
acetate  and  acetic  acid,  producing  4i-m-n{tro-ip-7n€thoxybenzylidene- 
hydayitoiriy  flat  prisms  (from  acetic  acid),  containing  one  molecule  of 
acetic  acid  of  crystallisation,  m.  p.  276 — 277°  (decomp.)  ]  this  is 
reduced  by  phosphorus  and  hydriodic  acid  to  4:-m.-amino-p-hyd')'oxy- 
benzylhydantoin  (the  hydantoin  of  aminotyrosine),  hydrochloride, 
prismatic  crystals,  m.  p.  254°  (decomp.),  containing  one  molecule  of 
water  of  crystallisation ;  reduction  by  ferrous  sulphate  and  ammonia, 
on  the  other  hand,  affects  only  the  nitro-group,  producing  4-m-«?mno- 
^-methoxybenzylidenehydantoin,  hydrochloride,  needles,  m.  p.  285 — 286° 
(decomp.) ;  this  base  can  be  further  reduced  by  tin  and  hydrochloric 
acid  to  the  above  4-m-amino-/>-methoxybenzylhydantoin,  hydrochloride, 
m.  p.  271—272°. 

The  action  of  ordinary  concentrated  nitric  acid  on  4-anisylidene- 
hydantoin  causes  oxidation  to  a  glycol  derivative,  Ai-hydroxy-i-a- 
hydroxym-niiro-ip-methoxybenzylhydantoinf 

OMe-C,H3(N02)-CH(OH)-C(OH)<^^"?^, 

yellow  needles,  m.  p.  206—207°.  D.  F.  T. 

Hydantoins.  XVIII.  Synthesis  of  3-Bromotyrosine. 
Treat  B.  Johnson  and  Robert  Bengis  (/.  Amer.  Chem.  Soc,  1912,  34, 
1061 — 1066). — 7/i-Bromoanisaldehyde  (pale  yellow  prisms,  m.  p. 
52 — 53°,  from  the  action  of  bromine  on  anisaldehyde)  condenses  with 
hydantoin  under  the  usual  treatment,  producing  A-m-bromo-p-methoxy- 
benzylidenehydantoin,  yellow  needles,  m.  p.  267 — 268°,  which  can  be 
reduced  in  alcoholic  solution  by  tin  and  hydrogen  chloride  to  4-m- 
bromo-]p-methoxybenzylhydantoin,  triclinic  crystals,  m.  p.  210 — 211°. 
This  last  substance  can  also  be  obtained  from  4-7>2-amino-p-methoxy- 
benzylhydantoin  (Johnson  and  Bengis,  preceding  abstract)  by  diazotisa- 
tion  and  subsequent  treatment  with  a  solution  of  cuprous  bromide. 
On  heating  with  barium  hydroxide  solution  under  pressure,  the 
hydantoin  ring  is  disrupted  with  formation  of  a-amino-/3-m.-bromo-jp- 
methoxyphenylpropionic  acid    OMe'CgH3Br*CH2'CH(NH2)*C02H,  rect- 
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angular  plates,  in.  p.  235 — 236°  (decomp.) ;  this  acid  is  easily 
demethylated  by  boiling  with  hydrobromic  acid,  with  the  produotion 
of  :ibi'omolyro8ine,  OH-C«H3Br-CH2-CH(NH2)-C02H,H20,  tetraliedral 
crystals  of  sweet  taste,  m.  p.  247 — 248°  (decomp.),  hydrobromide,  m.  p. 
190 — 191°  (decomp.) ;  jncrate  and  platinichloride  are  extremely  soluble 
in  water. 

7/i-Bromo-jt7-hydroxybenzaldehyde  condenses  with  hydantoin,  giving  a 
poor  yield  of  ^Lm-hromo-^-hydroxyhenzylidenehydantoin^  yellow  needles, 
decomposing  at  295°;  this  is  reduced  by  hydriodic  acid  to  4-j9-hydroxy- 
benzylhydantoin  (tyrosinehydantoin). 

4-»i-Amino-p-hydroxybenzylhydantoin  (Johnson  and  Bengis,  loc. 
cit.),  when    diazotised    and    treated    with   cuprous    bromide    solution, 

gives  A^-m-hromo-^-hydroxyhenzylhydantoin  {Z-hromotyrosinehydantoin)^ 

nr\ MJT 

OH-CgH8Br-CH2-CH<  I        prisms,  m.  p.  284—285°  (decomp.). 

D.  F.  T. 

Hydantoins.     XIX.     Synthesis  of  5-Thiobydantoins.     Treat 

B.  Johnson  and  Lewis  H.  Chernoff  {J.  Amer.  Chem.  Soc,  1912,  34, 

1208 — 1213). — Although    carbethoxyglycinamide    does    not    undergo 

condensation  to  hydantoin  (Fischer  and  Otto,  Abstr.,  1893,  i,  608),  it 

is  found  that  the  thioamide  condenses  smoothly,  whereas  in  the  cases 

of  the  isomeric  ethyl    hydantoates   it  is  the  thio-ester  which  is   in- 

dijfferent  (compare  Harries  and  Weiss,  Abstr.,    1893,    i,   738).     The 

phenylated   thioamides   are   also  found  to  condense,   resembling  the 

substituted  carbethoxyglycinamides  of  Lehmann  (Abstr.,  1901,  i,  275) 

and  of  Clark  and  Francis  (Trans.,  1911,  99,  319). 

CS~CIT 
5-Thiohydantoin,  NH<^         I  ^,  obtained  by  dissolving  carbethoxy- 

aminoacet-thioamide  (this  vol.,  p.  305)  in  5 — 10%  sodium  hydroxide 
containing  one  molecular  proportion  of  alkali  and  acidifying,  crystal- 
lises from  hot  water  in  colourless,  lanceolate  crystals,  which  decompose 
above  220°.  Unlike  2-thiohydantoin,  it  undergoes  oxidation  in 
aqueous  or  alkaline  solution,  the  latter  changing  colour  from  pink  to 
deep  red.  Concentrated  hydrochloric  acid  converts  it  into  hydrogen 
sulphide  and  hydantoin,  and  it  yields  with  benzaldehyde  a  brownish- 
yellow,  insoluble  product.     AnUinophenylacetothioamide, 

C6H5-CH(NHPh)-CS-NH2, 
prepared  by  the  addition  of  hydrogen  sulphide  to  anilinophenylaceto- 
nitrile  (Knoevenagel,  Abstr.,  1904,  i,  989),  crystallises  from  spirit  in 
long,  slender  prisms,  m.  p.  130°;  similarly,  carhethoxyaminophenyl- 
acetothioamidef  C(;H5*CH(NH*C02Et)'CS'NH2»  froi^  urethanophenyl- 
acetonitrile  (Lehmann,  loc.  cit.)j  crystallines  in  colourless  needles, 
m.   p.   127°,  which  dissolve  in   10%  sodium  hydroxide,   yielding  the 

OS~CHPh 
stable  h-thio-i'phenylhydantoin,  NH*^         i  ,  as  a  yellow  powder, 

decomposing  at  about  259°.  Condensation  of  urethane  with 
7?methoxymandelonitrile  in  presence  of  zinc  chloride  furnishes 
carbethoxyamino-p  methoxyplienylacetonitrile, 

OMe-C6H^-CH(NH-C02Et)-CN, 
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m.  p.   117°,  which  may  be  converted  into  the  thioamidey  m.   p.   146°, 
and  this  into  ^-thioA-i^-methoxyphenylhydantoin, 

CS-CH.C,H,.OMe  . 

this  separates  as  a  yellow  solid  decomposing  at  about  263°. 

J.  C.  W. 

1  :  5-Naphthylenediaiiiine.  Franz  Kunckell  and  Hanns 
Schneider  {Ghem.  Zeit.,  1912,  36,  1021). — 1  : 5-Naphthylenediamine, 
dissolved  in  benzene,  was  treated  with  acetic  anhydride,  whereby  the 
corresponding  diacetyl  compound,  m.  p.  about  360°,  was  obtained  in 
poor  yield.  The  authors  have  made  the  unpleasant  discovery  that  this 
compound  causes  violent  irritation  of  the  skin.  Since  1  :  5-naphthylene- 
diamine  has  been  investigated  by  a  number  of  chemists  and  no  such 
unpleasant  action  has  been  noted,  it  would  appear  that  the  latter  is  a 
specific  property  of  the  acetyl  derivative.  H.  W. 

Preparation  of  Condensation  Products  in  the  Anthra- 
quinone  Series.  Badische  Anilin-  &  Soda-Fabrik  (D.R.-P.  246477). — 

The  compound  (annexed  formula) 

/\  is    obtained    when    a    fusion    of 

Q  jj  ^CO — j      ^  2-aminoanthraquinone  (10  parts), 

^    *     CO — V       i — N  H\^  naphthalene  (50  parts),  and  copper 

^  C'CjoH^     (0-5    part)    is    carefully    treated 

QQ_/\ ^"^  at  100—120°  with  carbon  tetra- 

^6^4"^QQ_I        J  chloride,  the    temperature    raised 


to    140 — 150°,    and    maintained 
until     evolution      of      hydrogen 
chloride  ceases ;    it   crystallises   from   chlorobenzene,  and    has    m.  p. 
298—302°  (about). 

The  analogous  compound  obtained  by  replacing  the  naphthalene  with 
diphenyl  dissolves  in  acetic  acid  ;  these  products  furnish  on  sulphonation 
readily  soluble  sulphonic  acids,  which  dye  wool  in  yellow  shades. 

F.  M.  G.  M. 

Preparation  of  2- Phenyl-  and  Substituted  2-Phenyl-6  : 6'-di- 
quinolyl-4 : 4'-dicarboxylic  Acids,  their  Homologues  and 
Derivatives.  Chemisciie  Fabrik  auf  Actien  vorm.  E.  Schering 
(D.R.-P.  246078). — 2-PheDylquinoline-4-carboxylic  acid,  prepared 
from  aniline,  benzaldehyde,  and  pyruvic  acid,  has  previously  been 
described;  it  is  now  found  that  analogous  reactions  take  place  when  the 
aniline  is  replaced  by  benzidine,  tolidine,  or  dianisidine,  and  the 
benzaldehyde    by    substituted    benzaldehydes,     yielding     substituted 

phenyldiquinolylcarboxylic  acids. 
CO.^H  CO.^  H  6:6'-  Diquinolyl  -2:2'-  diphenyl  - 

^\/\ ^\/\^  i :  i' -  dicarboxylic      acid       (annexed 

Q  TT  I        II        II        II        L  Tx      formula),  m.  p.  225°,  is  prepared  by 

^    ^\X\y:^     %/\<^  ^    ^     boiling  together  an  alcoholic  solution 

N  is  of  benzidine  (65  parts),  pyruvic  acid 

(61    parts),    and    benzaldehyde    (75 
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parts)  during  several  hours,  when  the  product  separates  in 
yellowish-brown  crystals. 

6  :  6'-Diquinolyl-2  :  ^I'-dihydroxydiphenyl-A: :  ^' -dicarhoxylic  acid,  m.  p. 
248°,  is  obtained  when  the  benzaldehyde  in  the  foregoing  reaction  is 
replaced  by  salicylaldehyde,  whilf>t  6  :  Q'-diquinolyl-2  :  2' -diplienyl- 
8  :  S'dimethyl-4:  :  i'-dicarhoxylic  acid,  a  yellow  powder,  results  from  the 
employment  of  o  toluidine  ;  it  is  insoluble  in  the  ordinary  organic 
solvents  and  does  not  melt  below  300°. 

8  :  8''DimethoxyQ  :  Q'-diquinolyl-2  :  2' -diphenyl-i  :  i' -dicarhoxylic  acid, 
m.  p.  290°  (about),  is  prepared  in  an  analogous  manner  from 
o-dianisidine.  F.  M.  G.  M. 

Compounds  of  Certain  Hydrated  Metallic  Salts  with 
Caffeine.  Filippo  Calzolari  (Gazzetta,  1912,  42,  ii,  15 — 21). — The 
addition  of  caffeine  to  concentrated  solutions  of  salts  yields  the  follow- 
ing compounds,  which  are  stable  to  the  action  of  air  and  light,  and  are 
decomposed  by  water,  alcohol  or  chloroform  in  the  cold  with  separation 
of  caffeine :  MgT2,8H20,2C,Hio02N4 ;  Mnl2,8H20,2CgHjo02N, ; 
Col2,8H20,2C8Hio02N4 ;  NiT2,8H20,2C8H^oO.,N4 ; 

Mg(C10,)2,8H20,2C3H,o02N,; 
Mn(C104)2,8H20,2C8Hio02N, ;  Co(Cl()4)2,8H20,2C8Hjo02N4 ; 

Ni(Ci04)2,8H20,2C3H,o02N, ; 
Mg(SCN)2,6H20,2C8Hio02N4 ;  Mn(SCN),,8H20,2C8Hio02N4 ; 

Fe(SC]S)2.8H20,2C8Hi„02N4 ; 
Co(SCN)2,8H20,2C8Hio02N4 ;  Ni(SCN)2,8H20,208Hio<^2N4  > 

mi:^o,),,su,o,2G,u,fi,^„ 

(compare  Barbieri  and  Calzolari,  Abstr.,  1911,  i,  184,  266,  268; 
Barbieri  and  Lanzoni,  Abstr.,  1911,  i,  268).  T.  H.  P. 

Etherification  of  o-Hydroxyazo-conipounds.  I.  G.  Charrier 
and  G.  Ferreri  {Atti  R.  Accad.  ScL  Torino,  1912,  47,  811—840; 
Gazzetta,  1912,  42,  ii,  117 — 144). — It  has  been  previously  shown 
(Abstr.,  1910,  i,  287;  1911,  i,  1045)  that  o-aminoazo-and  o-hydroxyazo- 
compounds  tend  to  react  as  true  azo-com  pounds,  for  instance, 
NHg-CioHg-NINPh  and  OH-CioHg-NINPh,  and  not  as  the  tautomeric 
forms,  NHICjoHglN-NHPh  and  OICioHglN-NHPh,  containing  a 
quinonoid  instead  of  an  aromatic  nucleus.  Also,  in  their  reactions 
with  alkyl  sulphates,  the  o-hydroxyazo-compounds  are  now  found  to 
behave  as  true  azo-compounds,  and  a  series  of  methyl  and  ethyl  ethers 
of  the  general  formula  OR'CjoHg'NINAr  have  been  prepared.  These 
ethers  are  decomposed  by  nascent  hydrogen  according  to  the  equation  : 
OR-CioHg-N2-Ar  +  2H2-NH2Ar-fOK-CioH^/NH2,  whilst  with  nitric 
acid  they  give  ethers  ot  dinitronaphthols  and  diazonium  nitrates : 
OR-CioH«-N2- Ar  +  SHNOg  =  OR-C,oH5(N02)2  +  NOg-NAr-N. 
The  ethers  crystallise  well  and  are  readily  hydrolysed  by  dilute  mineral 
acids,  but  show  great  stability  towards  alkalis.  They  exhibit  marked 
basic  properties,  forming  salts  with  mineral  acids  and  unstable  double 
salts  with  mercuric,  platinic,  and  stannic  chlorides,  etc. 

\-Benzeneazo-2-naphthyl  methyl  ether,  OMe'CjoH^'NINPh,  prepared 
by  the  interaction  of  l-benzeneazo-2-naphthol  and  methyl  sulphate  in 
sodium  hydroxide  solution  (30%),  forms  garnet-red  plates  m.  p.  62°,  and 
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dissolves  ia  dilute  mineral  acids,  giving  intense  red  colorations,  and  in 
concentrated  sulphuric  acid,  forming  a  ruby-red  solution ;  its  hydro- 
chloride^ CiyH^^ONgjHCl,  forms  red  crystals  with  metallic  lustre. 
\-Amino-2-7iaphthyl  methyl  ether,  NHg'Cj^Hg'OMe,  obtained  together 
with  aniline  by  the  action  of  nascent  hydrogen  on  the  methoxyazo- 
compound,  forms  silky,  white  needles,  m.  p.  53°.  X-Acetylamino-'i- 
naphthyl  methyl  ether  forms  white  prisms,  m.  p.  178°.  1  :  6-/>im<ro-2- 
naphthyl  methyl  ether,  OMe'CiQH5(N02)2,  crystallises  in  pale  yellow 
needles,  m.  p.  157—158°. 

l-o-Tolueneazo-2-naphthyl  methyl  ether,  OMe'Cj^Hp/NIN'CgH^Me, 
forms  red  leaflets,  m.  p.  58°,  and  gives  a  ruby-red  solution  in  concen- 
trated sulphuric  acid  and  red  solutions  in  dilute  mineral  acids.  The 
hydrochloride,  CjgHjgONgjHCl,  forms  cantharides-green  needles. 

l-^'Tolueneazo-^-naphthyl  methyl  ether  crystallises  in  garnet-red 
plates,  m.  p.  68°,  and  yields  red  solutions  in  concentrated  sulphuric 
and  dilute  mineral  acids.  The  hydrochloride  forms  minute,  green 
needles  with  metallic  lustre. 

\-o-Methoxyhenzeneazo-2-naphthyl  methyl  ether, 
OMe-CioH^-NIN-CgH^-OMe, 
prepared  from  either  l-o-hydroxybenzeneazo-2-naphthol  or  1-o-anisyl- 
azo-2-naphthol  by  the  action  of  methyl  sulphate  and  sodium  hydroxide, 
forms  mammillary  masses  of  bright  red  leaflets  with  a  golden  lustre, 
m.  p.  93—94°,  and  gives  a  red  solution  in  concentrated  sulphuric 
acid.  The  hydrochloride,  CigHj^OgNgjELCl,  separates  in  emerald-green 
needles. 

\-^-Hydroxyhenzeneazo-2-naphthol,  OH'C^oHg'NIN'CgH^'OH,  pre- 
pared by  the  action  of  jt?-hydroxybenzenediazonium  chloride  on 
^-naphthol  in  alkaline  solution,  forms  cantharides-green  needles  or 
leaflets,  m.  p.  194°.     l-p-Acetoxybenze7teazo-2-7iaphthol, 

OH-CioH.-NIN-CgH^-OAc, 
crystallises  in  shining  orange-red  needles,  m.  p.    115°,  and  the  corre- 
sponding benzoyl  derivative,  C23Hjg03N2,  in  red  needles,  m.  p.  164°. 

l-^-Methoxyhenzeneazo-2-naphthyl  methyl  ether, 
OMe-CioHg-NIN-CgH^-OMe, 
obtained  by  the  interaction  of  methyl  sulphate  and  l-j?-hydroxy- 
benzeneazo-2-naphthol  in  30%  sodium  hydroxide  solution,  forms 
prismatic  needles,  m.  p.  107°,  and  dissolves  in  sulphuric  acid  with  red 
coloration.  Its  hydrochloride,  CigHigOgNgjHCl,  separates  in  emerald- 
green  needles  showing  metallic  lustre. 

The  action  of  methyl  sulphate  on  l-jf)-hydroxybenzeneazo-2-naphthoI 
in  15%  sodium  hydroxide  solution  yields  :  (1)  l-\)-jnethoxybenzeneazo-2- 
naphthol,  OH-CioHg-NIN-CgH^-OMe,  m.  p.  137°,  and  (2)  l-p-hydo-oxy- 
henzeneazo-2-naphthyl  methyl  ether,  OMe'CioHg'NIN'CgH^'OH,  which 
crystallises  in  reddish-brown  leaflets,  m.  p.  225°  (decomp.),  and 
dissolves  in  sulphuric  acid  with  a  red  coloration,  and  in  dilute  solutions 
of  alkali  hydroxides  or  carbonates,  or  ammonia,  giving  yellow  or  orange 
liquids  according  to  the  concentration ;  its  hydrochloride, 

forms  emerald-green  needles  with  metallic  lustre. 
\-o-Methoxyhenzeneazo-2-naphthyl  ethyl  ether, 

OEfCioHg-iSTIN-CgH^-OMe, 
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forms  briglit  nd  leaflets,  m.  p.  76°,  its  hydrochloride^  CigHigOgN^jHCI, 
giving  red  crystals. 

l-p-MHhoxt/bejizeneazo-2-naphthyl  ethyl  ether  crystalliees  in  red, 
prismatic  plates,  m.  p.  52 — 53°,  and  its  hydrochloi'ide  in  greenish-browu 
needles. 

l-o-£thoxybenzeneazo-2-naphthyl  methyl  ether, 

OMe-CioH^-NIN-CgH^-OEt, 
forms  long,  flat,  red  needles  or  golden-yellow  plates,  ra.  p.   136°;  its 
hydrochloride  separates  in  metallic,  green  needles. 

i-o-Ethoxybenzeneazo-2-naphthyl  ethyl  ether, 

OEt-CioH^'-NIN-CflH^-OEt, 
crystallises  in  pale  red  needles,  m.   p.   102°,  and  its  hydrochloride  as  a 
reddish-brown  powder  with  a  green,  metallic  lustre. 

\-i^-Ethoxyhenzeneazo-2-naphthyl  methyl  ether, 
OMe-OioHg-NIN-CgH^-OEt, 
forms  flat,  orange  needles,  m.   p.    113°,  and  its  hydrochloride,  gre^^n 
crystals  with  a  golden,  metallic  lustre. 

\-ip-Ethox7jhenzeneazo-2-naphthyl  ethyl  ether  forms  orange-yellow 
needles,  m.  p.  81°. 

l-a-Napht/ialeneazo-2naphthyl  methyl  ether,  OMe'CjoHg'NIN'CioHy, 
separates  in  reddish-brown  leaflets,  m.  p.  67°,  and  its  hydrochloride  in 
cantharides-green  crystals. 

l-a-Naphthaleneazo-2-naphthyl  ethyl  ether  forms  flat,  dark  garnet-red 
needles,  m.  p.  105 — 106°,  and  its  hydrochloride,  a  green,  crystalline  mass 
with  a  metallic  lustre. 

l-P-Naphthale7ieazo-2-naphthyl  methyl  ether  crystallises  in  garnet-red 
prism;*,  m.  p.  94 — 95°,  and  its  hydrochloride  in  slender,  metallic  green 
needles.  T.  H.  P. 

Preparation  of  Cbloro-l-diazo-2  oxy-  and  of  Chloro-2-diazo- 
l-oxy-naphthalenesulphonic  Acids.  Kalle  &  Co.  (D.R.-P. 
:;J46573  and  246574). — The  chlorination  of  o-diazo-oxynaphthalene- 
sulphonic  acids  has  not  previously  proved  satisfactory ;  it  is  now  foun<l 
to  proceed  smoothly  at  higher  temperatures  and  in  the  presence  of 
sulphuric  acid  containing  sulphur  trioxide. 

l-Diazo-2-oxynaphthalene-4-sulphoni^  acid  (125  parts),  dissolved 
in  concentrated  sulphuric  acid  (285  parts),  is  treated  at  a  temperature 
not  exceeding  20°  with  100  parts  of  sulphuric  acid  containing  70% 
anhydride,  and  subsequently  maintained  at  50°  during  the  passage  of 
a  stream  of  chlorine;  the  chloro-\'diazo-2-oxyA-naphthalenesulphonic 
acid  is  isolated  as  a  yellow,  crystalline  powder. 

The  chlorination  of  2-diazo-l-oxynaphthalene-5-sulphonic  acid  is 
carried  out  in  a  similar  manner,  but  at  lower  temperatures  (10 — 15° 
and  40 — 45°  respectively). 

The  second  patent  states  that  a  more  satisfactory  method  consists 
in  lowering  the  temperature  in  both  cases  to  about  10°,  but  forcing  an 
excess  of  chlorine  in  under  a  pressure  of  7 — 8  atmospheres  in  the  first 
case  and  5 — 6  atmospheres  in  the  second,  and  keeping  the  mixtures 
continually  agitated  during  about  twelve  hours  at  the  ordinary 
temperature.  Chloro-2-diazo-l-oxynaphthalene-5-sulphonic  acid  forms 
pale  greenish-grey  crystals.  F.  M.  G,  M, 
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Amylases.  IV.  A  Further  Investigation  of  the  Properties 
of  Pancreatic  Amylase.  Henry  Clapp  Sherman  and  M.  D. 
ScHLESiNGER  (y!  Amer.  Clvem,  Soc.^  1912,  34,  1104 — 1111.  Compare 
Abstr.,  1911,  i,  827). — Preparations  of  pancreatic  amylase  made 
during  the  summer  months  proved  to  be  less  active  than  those 
obtained  during  colder  weather ;  a  method  of  preparation  is  now 
described  with  special  precautions  as  to  temperature. 

Recalculation  of  the  composition  of  the  amylase  on  the  assumption 
that  the  apparent  ash  is  mainly  phosphoric  acid  gives  a  composition 
C  51-9,  H  6-6,  N  15-3,  S  10,  P  0-8,  O  (and  undetermined)  24-4,  which 
is  rather  similar  to  that  of  casein  ;  the  heat  of  combustion  (5568 
calories  per  gram)  is,  however,  rather  lower  than  that  of  casein  (5629). 
The  aqueous  solution  of  the  amylase  (which  coagulates  completely  at 
70°)  shows  great  activity  towards  starch,  and  a  portion  of  one 
preparation  hydrolysed  1,000,000  times  its  weight  of  starch  (the 
concentration  of  the  amylase  in  this  solution  was  1  :  100,000,000)  to 
the  erythrodextrin  stage  in  thirty  hours,  and  to  products  exhibiting  no 
reaction  with  iodine  in  forty-eight  to  ninety-six  hours.  The  sugars 
formed  were  maltose  and  dextrose.  The  enzyme,  which  also  shows 
proteoclastic  power,  deteriorates  rapidly  when  dissolved  in  pure  water, 
but  retains  its  activity  for  a  much  longer  period  in  aqueous  solution 
containing  sodium  chloride  and  sodium  phosphate,  or  when  dissolved 
in  50%  alcohol  or  acetone.  D.  F.  T. 

The  Proteolytic  Action  of  Taka-diastase.  Olga  Szanto 
(Biochem.  Zeitsch.,  1912,  43,  31 — 43). — Acids  inhibit  the  action  of 
taka-diastase  in  very  low  concentration.  The  inorganic  acids  inhibit 
Taka-diastase  much  less  than  they  do  trypsin..  On  the  other  hand, 
Taka-diastase  is  far  more  sensitive  towards  organic  acids.  In  addition 
to  the  inhibiting  action,  acids  also  destroy  the  ferment.  Hydrochloric 
acid  acts  the  most  strongly  ;  its  destructive  power  on  trypsin  is  much 
less  than  that  on  Taka-diastase.  In  spite  of  their  strong  inhibitory 
action,  organic  acids  only  have  a  weak  destructive  action  on  tlie 
ferment.  Alkalis  also  inhibit  the  action,  but  much  less  than  acids. 
They  do  not  possess  a  destructive  power.  Salts,  with  the  exception  of 
sodium  lactate,  have  but  little  effect  on  the  proteolytic  action  of 
Taka-diastase.  The  inhibitory  action  of  sodium  lactate  on  this 
ferment  is  about  three  times  as  great  as  it  is  on  trypsin.  Dextrose, 
lactose,  and  starch  have  no  action,  whereas  leevulose  has  a  slight 
inhibitory  action.  S.  B.  S. 

The  Relation  of  Certain  Nucleic  Acids  to  Enzymes  which 
Split  Glucosides.  Helene  Tsohernorutzky  (Zeitsch.  physiol.  Ghem. 
1912,  80,  298— 306).— The  glucoside  structure  of  nucleic  acids 
(Steudel)  led  to  the  enquiry  whether  emulsin  and  myrosin  will  split 
nucleic  acids.  The  answer  is  in  the  affirmative,  but  consideration  of 
the  quantitative  yield  of  purine  substances  and  phosphoric  acid 
liberated,  finally  led  to  the  conclusion  that  the  cleavage  in  question 
was  due,  not  to  the  enzymes  mentioned,  but  to  nucleases  mixed  with 
them.  W.  D.  H. 
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Enzyme  Action.  XVI.  Enzymes  of  the  Emulsin  Type.  I, 
Prunase,  the  Correlate  of  Prunasin.  Henry  E.  Armstrong, 
Edward  F.  Armstrong,  and  Edward  Horton  {Proc.  Roy.  Soc.,  1912, 
7i,  86,  359 — 362.  Compare  this  vol.,  i,  594). — The  condusion  was 
previously  drawn  that  the  action  of  almond  emulsin  on  araygdalin  is 
effected  through  the  agency  of  two  distinct  enzymes  :  amygdalase,  by 
which  the  amygdalin  is  converted  into  dextrose  and  Fischer's  glucoside 
(rf-mandelonitrile),  and  ^-glucase,  by  which  the  latter  glucoside  is  further 
resolved  into  dextrose  and  phenylhydroxyacetonitrile.  This  conclusion 
is  verified  by  the  discovery  in  the  leaf  of  the  cherry  laurel  {Prunua 
laurocerasvs)  of  a  ^-glucase  which  is  without  action  on  amygdalin,  yet 
readily  decomposes  Fischer's  glucoside. 

The  name  jyrunasin  is  given  to  Fischer's  glucoside,  on  account  of  its 
general  occurrence  in  the  various  species  of  Prunus^  and  the  enzyme  is 
termed  pi-unase. 

Prunasin  is  found  to  occur  in  the  leaf  of  these  plants,  whereas 
amygdalin  has  only  been  found  in  the  fruit  kernel ;  the  two  enzymes 
are  found  to  occur  in  a  corresponding  manner. 

A  discussion  on  the  selective  action  of  enzymes  is  given.    W.  J.  Y. 

Enzyme  Action.     XVII.     Enzymes  of   the  Emulsin  Type. 

II.  The  Distribution  of  /8-Bnzymes  in  Plants.  Henry  E.  Arm- 
strong, Edward  F.  Armstrong,  and  Edward  Horton  {Proc.  Roy.  Soc, 
1912,  ^,85,  363 — 369.  Compare  preceding  abstract). — Several  plants 
were  tested  with  regard  to  their  hydrolytic  activity  towards  the 
glucosides  linamarin,  amygdalin,  prunasin,  and  salicin  in  order  to 
determine  the  distribution  of  the  enzymes  linase,  amygdalase,  prunase, 
and  salicase. 

The  material  was  washed,  cut  up  in  a  mincing  machine,  dried,  and 
ground  to  a  fine  powder,  and  employed  as  such  in  the  experiments. 
The  extent  of  hydrolysis  of  the  first  three  glucosides  was  determined 
by  the  quantity  of  hydrogen  cyanide  set  free,  and  of  the  salicin  by  the 
dextrose  liberated.  The  results,  given  in  a  table,  show  that  amygdalase 
is  sparsely  distributed,  and  is  almost  confined  to  those  seeds  of  plants 
in  which  amygdalin  is  present.  Prunase  is  widely  distributed,  and 
the  experiments  point  to  the  probability  that  a  distinct  enzyme, 
salicase,  does  exist,  which  is  only  capable  of  acting  on  salicin.  On  the 
other  hand,  prunase  appears  to  act  on  salicin  but  less  actively  than  on 
prunasin.  It  is  possible  that  prunase,  which  is  controlled  by  dextrose, 
becomes  attached  to  the  dextrose  section  of  the  molecule,  and  for  this 
reason  is  able  to  attack  so  large  a  proportion  of  the  /3-gIucosides. 

In  most  cases,  it  is  noticed  that  the  quantity  of  hydrogen  cyanide 
obtained  varies  with  the  season  at  which  the  plants  were  gathered. 

The  enzymes  occurring  together  with  many  of  the  glucosides  may 
owe  their  specific  character  to  the  fact  that  they  act,  not  through  the 
dextrose  group  of  the  molecule,  but  with  the  radicle  associated  with  it, 
and  with  which  they  are  compatible.  W.  J.  Y. 

Enzyme  Action.     XVIII.     Enzymes  of  the  Emulsin  Type. 

III.  Linase  and  Other  Enzymes  in  Linaceae.  Henry  E. 
Armstrong  and  J.  Vargas  Eyre  {Proc.  Roy.  Soj.,  1912,  B,  85, 
370 — 378.      Compare  preceding  abstract). — The  name  linase  is  given 
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to  the  enzyme  occurring  in  a  large  number  of  species  of  Linaceae, 
which  hydrolyses  the  glucoside  linamarin  (phaseolunatin).  A  study  of 
the  enzymes  present  in  the  leaf  and  seed  of  sixty  species  of  the 
Linaceae  has  been  made  with  the  same  glucosides  and  in  a  similar 
manner  to  that  given  in  the  preceeding  abstract.  The  enzymic 
activity  towards  these  glucosides  is  correlated  with  the  presence  of  a 
cyanophoric  glucoside  ;  thus  the  yellow-jlowered  species,  which  are 
free  from  cyanophoric  glucosides,  exhibit  little  activity  towards  the 
four  glucosides  employed,  whereas  the  blue-,  white-,  or  red-flowered 
varieties  all  yield  hydrogen  cyanide.  The  amount  of  both  enzymes 
and  glucosides  in  the  plants  vary  with  the  period  of  growth.  In  all 
but  one  case  the  prunasin  was  hydrolysed  to  a  very  much  less  extent 
than  the  linamarin.  The  activity  towards  linamarin  is  attributed  to 
the  enzyme  linase  alone,  and  as  this  enzyme  is  accompanied  by  prunase 
in  the  linaceae  and  also  in  Phaseolus  lunatus,  it  is  possible  that  the 
former  enzyme  is  without  action  on  prunasin. 

From  the  values  obtained  with  salicin  it  is  questionable  whether 
linase  has  any  action  on  this  substance.  W.  J.  Y. 

Exciting  Action  of  Alkalis,  Especially  Ammonia,  on  Per- 
oxydases.  Jules  Wolff  {Gompt.  rend.,  1912,  155,  484 — 486. 
Compare  Abstr.,  1909,  i,  862). — Barley  sprouts,  0*1  metre  high, 
contain  an  active  peroxydase  unassociated  with  catalase,  tyrosinase,  or 
laccase.  This  peroxydase  is  rendered  much  less  active  on  addition  of 
ammonia,  but  in  contact  with  this  reagent,  it  regains  its  activity  and 
at  the  end  of  fourteen  hours  attains  a  maximum  activity  twice  as 
great  as  the  original,  which  it  retains  for  some  hours  and  then 
gradually  loses.  An  analogous  series  of  changes  takes  place  in  the  presence 
of  sodium  hydroxide,  but  much  more  rapidly,  this  reagent  destroy- 
ing the  enzyme  more  quickly  than  ammonia.  Sulphuric  and 
phosphoric  acids,  even  when  very  dilute,  reduce  the  activity.  The 
foregoing  results  were  obtained  with  guaiacol  as  a  test  of  oxidising 
capacity.  With  pyrogallol  or  quinol,  on  the  contrary,  ammonia 
appears  to  increase  the  activity  of  the  enzyme  immediately,  and  there 
is  no  variation  in  activity  on  keeping.  T.  A.  H. 

The  Influence  of  Toluene  on  Zymases  and  Phosphatese. 
Hans  von  Euler  and  David  Johansson  {Ztitsch.  phyaiol.  Ghem.,  1912, 
80,  175 — 181). — Living  yeast  which  under  normal  conditions  in 
solutions  containing  phosphates  produces  no  ester  formation,  produces 
in  the  presence  of  toluene  a  rapid  formation  of  large  amounts  of  a 
phosphate-carbohydrate  combination.  W.  D.  H. 

A  New  Glucolytic  Ferment  of  Yeast.  Victor  Birckner 
(/.  Amer.  Ghem.  Soc,  1912,  34,  1213— 1229).— Whilst  failing  to 
prepare  maltase  from  the  yeast  of  Calif ornian  "  steam  beer,"  which  is 
brewed  at  a  higher  temperature  and  with  more  extensive  aeration 
than  common  lager  beers,  a  ferment  has  been  discovered  which  is  very 
active  at  70°  towards  dextrose,  polyphenols,  and  lactates.  It  manifests 
itself  in  the  case  of  dextrose  by  a  rapid  darkening  of  the  mixture,  a 
strongly  acid  reaction,  a  gradual  formation  of  a  carbonaceous  solid 
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deposit,  and  the  development  of  a  caramel-like  odour,  but  it  causes  no 
formation  of  gas  or  of  alcohol.  It  accelerates  the  oxidation  of  quinol, 
and  traces  of  manganese  sulphate  intensify  this  activity. 

This  yeast  glucase  may  be  extracted  from  yeast  powder,  which  is 
best  obtained  by  treating  the  cells  with  ethyl  alcohol.  The  aqueous 
extract  of  this  powder  is  prepared  at  70°,  and  is  very  stable  under 
sterile  conditions,  whilst  boiling  does  not  destroy  its  activity. 
Kepeated  precipitation  with  alcohol  results  in  a  brittle  mass,  which 
still  contains  many  gum-like  substances,  and  is  not  so  strong  a  ferment. 
Many  of  the  properties  of  the  glucase  have  been  studied  ;  it  gives  a 
strong  pyrrole  reaction  (see  Neuberg,  Abstr.,  1905,  ii,  127),  but  it 
does  not  act  as  a  peroxydase  towards  dextrose,  neither  does  it  contain 
tyrosinase.  Among  the  transformation  products  of  dextrose,  pentose 
and  formaldehyde  were  ascertained,  but  the  acids  have  not  been 
identified. 

Since  it  is  an  oxidative  ferment,  which  at  the  same  time  acts  on 
dextrose,  it  is  classed  with  zymase,  with  which,  however,  it  is  not 
identical,  apart  from  the  oxydases  and  hydrolytic  ferments,  among  the 
**  Ganingsenzyme  "  of  Euler.  J.  C.  W. 

The  So  called  Terpentinphosphorous  Acid.  Ernst  Sieburg 
{Biochem.  Zeitsch.,  1912,  43,  280— 314).— The  author  shows  that  the 
waxy  substance  obtained  by  dissolving  phosphorus  in  Z-pinene  in  the 
presence  of  air  is  a  monobasic  acid.  The  substance  was  obtained  by 
expressing  from  the  waxy-mass  the  excess  of  pinene,  and  dissolving  it  in 
sodium  hydroxide  solution,  from  which  it  was  precipitated  by  excess  of 
hydrochloric  acid.  It  was  then  dissolved  in  chloroform,  the  chloroform 
solution  was  repeatedly  washed  with  water,  and  then  dried  over 
sodium  sulphate.  On  evaporating  off  the  chloroform,  the  substance 
used  for  investigation  was  obtained.  Its  analyses  agree  with  the 
formula  CjoHji^OgP,  and  the  sodium,  lithium,  lead,  and  barium  salts 
were  obtained  and  analysed.  It  appears  to  be  a  derivative  of  hypo- 
phosphorous  acid.  On  gentle  oxidation  (by  bromine  water,  etc.),  it  is 
converted  into  a  phosphorous  acid  derivative  of  terpene.  It  is 
practically  non-toxic,  as  demonstrated  by  numerous  experiments  on 
fowls,  ralabits,  and  dogs,  and  is  oxidised  in  the  organism,  being 
excreted  in  the  urine  in  the  form  of  an  acid,  CjQHjyP0(0H)2,  a 
terpinolphosphoric  acid.     No  glycuronate  was  found.  S.  B.  S. 

Methylated  Diaminodihydroxyarsenobenzenes.  Alfred  Ber- 
THEiM  {B&r.,  1912,45,  2130— 2136).— The  following  substances  have 
been  prepared  for  the  purpose  of  tracing  the  change  of  the  biological 
properties  of  salvarsan  by  the  successive  introduction  of  methyl  groups 
into  the  amino-groups.  Since  the  direct  methylation  of  salvarsan  is  a 
complicated  process,  its  methyl  derivatives  have  been  obtained  as 
follows. 

Z-Methylamino-^-hydroxyphenylarsinic  acid, 

NHMe-CgH3(0H)-AsH203, 
m.    p.    263 — 263-5°   (decomp.),   is   prepared   from   3-amino-4-hydroxy- 
phenylarsinic  acid  and  methyl  sulphate  (0*5  mol.)  in  alkaline  solution 
at  the  ordinary  temperature.     The  crystals  contain  AHgO.     ^y  reduc- 
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tion  with  alkaline   sodium  hyposulphite  at  about  50°,  the  acid  yields 
3  :  Z'-dimethylamino-i  :  ^'-dihydroxyarse^iobenzene, 

As2[0,H3(6H)-NHMe]2, 
the  dihydrochloride  of  which  is  a  yellow,  microcrystalline  powder, 
resembling  salvarsan  in  many  respects,  but  differing  from  it  by 
developing  a  brownish-orange  coloration  and  no  precipitate  with  an 
hydrochloric  acid  solution  of /?-dimethylaminobenzaldehyde.  3  Dirnethyl- 
aminoA-hydroxyphenylarsinic  acidj  NMe2*C^H3(OH)*AsH203,  m.  p. 
119 — 121°  (decoaip.),  obtained  from  3-amino-4-hydroxyphenylarsinic 
acid  and  methyl  sulphate  (1  mol.)  in  alkaline  solution  at  the  ordinary 
temperature,  is  reduced  by  alkaline  sodium  hyposulphite  to  .3  : 3'-bis- 
dimethylaDiino-  4  :  4'-  dihydroxyarsenohenzene,  As2[CgH3(OH)*NMe2]2} 
the  dihydrochloride  of  which  is  a  yellowish-white  powder.  By 
repeated  treatment  with  iT-sodium  hydroxide  and  methyl  iodide  at  the 
ordinary  temperature,  3-amino-4-hydroxyphenylarsinic  acid  in  the 
presence  of  methyl  alcohol  is  converted  into  a  mixture  which  yields 
i-hydi'oxyphenylarsinic  acid-3-irimethylammonium  hydroxide^ 

OH-NMe3-0«H3(OH)-AsH203, 
and  its  iodide  by  treatment  with  acetic  acid.  The  former,  which  is 
obtained  pure  in  glistening  prisms  by  crystallising  the  mixture  from 
water,  has  m.  p.  262—264°  (decomp.),  loses  H2O  at  110— 114°  with 
the  formation  of  an  inner  anhydride,  and  is  reduced  by  alkaline 
sodium  hyposulphite  to  salts  of  4  :  ^'-dihydroxyarsenohenzene-^  :  3'- 
bistrimethylammonium  hydroxide,  As2[C(.H3(OH) •NMe3X]2. 

[With  Frida  Leupold.] — All  three  methylated  diaminodihydroxy- 
arsenobenzenes  are  decidedly  more  toxic  than  salvarsan  itself,  the 
dimethyl  and  tetramethyl  compounds  being  ten  times,  and  the 
hexamethyl  compound  three  to  five  times,  as  poisonous. 

The  introduction  of  the  methyl  groups  causes  an  extraordinary 
deterioration  in  the  curative  effect  of  the  substance.  The  ammonium 
compound  has  no  effect  at  all.  The  dimethyl  compound,  in  a  quantity 
equal  to  half  the  lethal  dose,  renders  the  animal  free  from  trypano- 
soma  only  for  a  few  days,  whilst  the  tetramethyl  compound  kills  a 
sick  animal  when  given  in  a  quantity  equal  to  half  the  lethal  dose  for 
a  healthy  animal,  and  has  no  effect  on  the  trypanosoma  when  given  in 
one-third  of  the  lethal  dose.  C.  S. 


New  Class  of  Organo-Silicon  Compounds  which  Evolve 
Hydrogen.  Geoffkey  Martin  {Ber.,  1912,  45,  2097— 2106).— By 
the  action  of  Grignard  reagents  on  silicon  tetrachloride  under  definite 
conditions,  complex  organic  silicon  compounds  are  obtained,  which  are 
insoluble  in  ether,  in  other  organic  solvents,  and  in  dilute  mineral 
acids,  and  evolve  the  same  amount  of  hydrogen  by  heating  at 
400 — 500°  or  by  solution  in  dilute  alkali  hydroxides.  When  kept  for 
some  time  or  when  boiled  with  acids,  the  substances  are  converted 
into  others  which  no  longer  evolve  hydrogen  by  solution  in  alkalis, 
but  still  evolve  hydrogen  when  heated,  the  amount  of  hydrogen  pro- 
duced being  the  same  as  thit  obtained  by  the  solution  of  the  original 
substance  in  alkali. 
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The  peculiar  behaviour  of  these  substances  is  explained  by  assuming 
that  the  original  compounds  contain  one  or  more  of  the  groups 

OH-Si-Si-OH. 
By  solution  in  potassium  hydroxide,  each  of  these  groups  changes  into 
OK'Si'O'Si'OK,  with  the  evolution  of  one  molecule  of  hydrogen  ;  the 
quantity  of  hydrogen  evolved,  therefore,  is  a  measure  of  the  number 
of  directly  linked  silicon  atoms  in  the  substance.  When  the  substance 
is  kept  or  boiled  with  acids,  the  group  changes  to  ]>SiH*0'Si*OH^ 
The  new  compound,  therefore,  no  longer  evolves  hydrogen  by  treat- 
ment with  potassium  hydroxide,  because  it  does  not  contain  directly 
linked  silicon  atoms ;  by  heating,  however,  one  molecule  of  hydrogen 
is  evolved  in  consequence  of  the  change 

>SiH-0-Si-OH  ->  >Si<^Si<  +  Hg. 

Silicon  tetrachloride  (1  mol.)  in  dry  ether  is  treated  with  magnesium 
(2  atoms)  and  ethyl  bromide  (1  mol.).  The  product  is  washed  with 
ether  and  decomposed  by  water.  After  being  washed  with  water, 
alcohol,  and  ether,  the  final  pi'oduct  is  obtained  as  a  yellow  powder, 
which  is  found  to  have  the  composition  Si^H^^O^Etg,  and  to  contain 
3  pairs  of  directly  linked  silicon  atoms  by  means  of  the  amount  of 
hydrogen  evolved  by  solution  in  potassium  hydroxide.  By  acidifying 
the  alkaline  solution,  a  white  substance,  Si^HgOf^Etg,  is  obtained. 

In  a  similar  manner,  magnesium  a-naphtbyl  bromide  (1  mol.), 
silicon  tetrachloride  (7  mols.),  and  magnesium  (1  atom)  yield  a 
substance,  SigHgOjg'CjQH^,  containing  two  Si'Si  groups ;  bromobenzene 
(1  mol.),  magnesium  (2  atoms),  and  silicon  tetrachloride  (1  mol.)  yield 
a  substance,  Si^HgOgPh,  containing  one  Si'Si  group  (the  ethereal 
extract  contains  a  substance  which  is  decomposed  by  water,  forming 
a  substance,  Si-H^Oi^Phg,  containing  four  Si'Si  groups) ;  magnesium 
benzyl  chloride  and  silicon  tetrachloride  yield  a  substance  which  is 
unstable,  evolves  hydrogen  by  treatment  with  hot  water,  and  changes 
in  three  weeks  to  a  substance,  SigH30jg(CH2Ph)3,  which  is  not  easily 
soluble  in  potassium  hydroxide  (the  ethereal  extract  contains  a  sub- 
stance which  is  decomposed  by  water,  yielding  a  substance, 

Si,H30,,(CH2Ph)3, 
and  a  second  substance,  SigHOg'CHgPh). 

The  constitutions  of  the  preceding  compounds  and  also  the  changes 
they  undergo  by  keeping  or  by  treatment  with  acids  or  alkalis  are 
represented  by  provisional  formulae.  C  S. 


\ 


i.  821 


Organic  Chemistry. 


Action  of  Aqueous  Solutions  of  Acids  on  Oleflnes.  Arthur 
Michael  and  Roger  F.  Brunel  (A7ner.  Chem.  /.,  1912,  48,  267 — 279. 
Compare  Abstr.,  1909,  i,  197). — It  has  been  stated  by  Scheschukoff 
(Abstr.,  1886,  680)  that  when  i^obutylene  is  passed  into  aqueous 
hydriodic  acid,  saturated  at  0°,  ^er^.-butyl  iodide  is  produced 
until  the  acid  has  attained  the  concentration  represented  by  2HI  + 
llHgO  (D  =  l"7),  and  at  this  point  the  reaction  ceases,  the  isabutylene 
being  no  longer  absorbed.  It  has  now  been  found  that  these  observa- 
tions are  not  correct.  The  absorption  of  the  hydrocarbon  does  not 
cease  when  the  acid  has  D  1*7  although  it  decreases  considerably. 
The  rate  of  formation  of  ^er^. -butyl  iodide  is,  however,  no  longer  a 
criterion  for  the  rate  of  absorption  of  the  gas,  as  part  of  the 
hydrocarbon  dissolves  with  production  of  the  soluble  tertiary  carbinol. 

Similar  experiments  have  been  made  with  trimethylethylene  and 
hydrobromic  acid,  which  have  shown  that  9'66iV'-acid  yields  chiefly  the 
bromide,  whilst  a  solution  more  dilute  than  5  54^^  gives  carbinol  only  ; 
intermediate  concentrations  yield  mixtures  of  the  two  compounds. 
The  mechanism  of  the  reaction  is  discussed,  and  it  is  shown  that  it  is 
probable  that  the  hydrocarbon  reacts  with  both  the  water  and  the 
acid  simultaneously.  At  a  concentration  equivalent  to  HBr  +  8H2O, 
the  amylene  reacts  with  amounts  of  water  and  acid  in  the  same  ratio. 
It  is  suggested  that  this  may  be  explained  by  assuming  the  formation 
of  a  "  polymolecule,"  such  as  C5H^Q,HBr,H20,  and  theoretical  evidence 
is  adduced  for  expecting  that  the  decomposition  df  £C  *  *  poly  molecules  " 
would  proceed  with  the  production  of  aj/2  mols.  of  haloid  and  carbinol 
respectively,  whilst  a  system  containing  a  larger  or  smaller  proportion 
of  the  hydrogen  bromide  should  give  a  corresponding  increxse  or 
decrease  in  the  amount  of  haloid  produced. 

The  combination  of  water  with  olefines  resembles  the  hydrolysis  of 
methyl  acetate  and  sucrose,  and  it  was  therefore  considered  of  interest  to 
ascertain  whether  the  catalytic  effects  of  acids  stand  in  the  same  relation 
to  each  other  in  the  first  case  as  in  the  latter  reactions.  The  velocity  of 
solution  of  trimethylethylene  and  isobutylene  in  dilute  solutions  of 
acids  was  therefore  determined.  It  was  found  that  the  order  in  which 
hydriodic,  hydrobromic,  and  hydrochloric  acids  in  dilute  solutions  exert 
a  catalytic  influence  in  inducing  the  addition  of  water  to  the  amylene 
is  the  same  as  that  of  the  facility  of  addition  of  the  acids  themselves 
to  unsaturated  hydrocarbons,  and  also  as  that  of  the  reactivity  of  these 
acids  in  converting  carbinols  into  haloids.  E.  G. 

Preparation  of  Isoprene  and  Brythrene.  Farbenfabrtken 
voRM.  Friedr.  Bayer  &  Co.  (D.E..-P.  247144  and  247271.  Compare 
Abstr.,  1888,  1292,  and  this  vol.,  i,  742).— I.  The  conversion  of 
)8-methylpyrrolidine  into  isoprene  as  recorded  by  Euler  has  led  to  the 
following  method  of  preparing  both  isoprene  and  erythrene.     Keto- 
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methylbutanol,  CHg'CO'CHMe'CHg'OH,  was  converted  into  its  oxime 
b.  p.  144°/20  Uim.,  and  this  reduced  to  the  6a«e, 

CH3-CH(NH2)-CHMe-CH2-OH, 
a  viscous  oil,  b.  p.  96°/18'5  mm.,  which  was  condensed  by  the  action 
of  halogen  acids  to  2  :  Z-dimethyltrimethyleniminey 

CH,.CH<CH*^NH, 

an  oil,  b.  p.  88°.  This  compound  on  exhaustive  raethylation  furnished 
2  :  Z-dimethyltrimethylendiitLethylainmonium  iodide ^ 

CH3-CH<^^^^!>NMe2l, 

m/p.  191°,  which  was  converted  by  silver  oxide  into  the  quaternary 
6a«e,  and  on  distillation  furnished  dimethyl-ajS-dimethylallylaminey 
CHglCMe-CHMe-NMeg,  a  colourless  oil,  b.  p.  105—106°,  with  an 
odour  of  piperidine,  which  after  conversion  into  the  quaternary 
ammonium  iodide  (leaflets,  m.  p.  138 — 140°)  can  be  readily  converted  by 
alkali  or  alkaline-earth  hydroxides  into  isoprene  and  trimethylamine. 

The  preparation  of  erythrene  by  a  similar  series  of  reactions  from  keto- 
butanol,  CHg'CO'CHo'CUg'OH,  furnished  the  following  intermediate 
compounds:  the  oxime,  CH3-C(:N0H)-CH,-CH2-0H,  b.  p.  125—130°/ 
20  mm.;  the  hydroxy -6as«,  b.  p.  82 — 85°/19  mm.;  2-methyUrimethylen- 

imhie,      CHo<CprT       !^NH,  b.  p.   75°;    dimethyl-a-methylallylamine, 

CH2:CH-CHMe-NMe2,  a  colourless  oil,  b.  p.  90—93°,  with  an  odour  of 
coniine,  and  trimethyl-a-methylcdly  I  ammonium  chloride, 

CH2:CH-CHMe-NMe3Cl, 
a  crystalline,  colourless,  hygroscopic  mass. 

11.  When  the  quaternary  ammonium  haloids  of  the  hydroxy-bases, 
CH3-CH(NH2)-CH2-CH2-0il  and  CH3-CH(NH2)-CH-CH3-CH20H, 
are  heated  with  halogen  acids,  the  hydroxy  1  groups  are  replaced  by  a 
halogen  atom,  and  the  halogenated  bases  thus  obtained  are  readily 
converted  by  alkali  or  alkaline-earth  hydroxides  into  isoprene  or 
erythrene  respectively;  the  compounds  Br'CH2'CHMe'CHMe'NMe3Cl 
and  Br-CH2-OH2-CHMe-NMe8Cl  are  syrups.  F.  M.  G.  M. 

Course  of  the  Intramolecular  Transformations  of  Alkyl 
Bromides.  II.  Arthur  Michael  and  Fritz  Zeidler  {Annalen, 
1912,  393,  81—111.  Compare  Abstr.,  1911,  i,  250).— The  authors 
have  undertaken  experiments  in  order  to  ascertain  whether  the 
presence  of  impurities  may  not  be  the  cause  of  the  discordant  results 
obtained  by  different  observers  during  investigations  of  the  trans- 
formation of  tsobulyl  bromide  into  the  tertiary  isomeride  (loc.  cit.). 
It  has  been  found  that  the  majority  of  the  methods  of  preparing  alkyl 
bromides  do  not  yield  pure  products. 

The  tsobutyl  alcohol  employed,  details  of  the  purification  of  which 
are  given,  had  b.  p.  107  7 — 107*8°/761-4  mm.  for  one  sample  and 
107-2-107  3°/750  5  mm.  for  another. 

woButyl  bromide  prepared  by  Norris's  method  (Abstr.,  1907,  i, 
1034)  contains  diisobutylene,  which  cannot  be  removed  by  distillation. 
Such  Mobutyl  bromide  yields  only  1'36%  of  ^er^.-butyl  bromide  by 
heating  for  three  hours  at  141°  in  the  apparatus  described  by  Michael 
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and  Zeidler  (this  vol.,  i,  2).  After  removing  the  di2Sobutylene  by  2% 
potassium  permanganate,  the  thus  purified  isobutyl  bromide  has  a 
more  constant  b.  p.,  91*3 — 91-77758-1  mm.,  and  yields  30-73%  and 
45*68%  of  tertiary  bromide  after  heating  for  three  and  ten  hours 
respectively  at  141°.  When  Norris's  isobutyl  bromide  is  freed  from 
diisobutylene  by  treatment  with  bromine  and  subsequent  fractionation, 
the  purified  isobutyl  bromide  has  b.  p.  91*6 — 92-l°/763-8  mm.,  and 
shows  a  still  greater  velocity  of  transformation,  yielding  39*40%  of 
tertiary  bromide  after  three  hours  at  141°.  By  adding  1 — 2%  of 
diwobutylene  to  this  purified  isohntyl  bromide,  its  velocity  of  trans- 
formation is  diminished  enormously,  only  about  10%  of  tertiary 
bromide  being  formed  after  three  hours  at  141°. 

isoButyl  bromide,  obtained  from  isobutyl  alcohol,  potassium  bromide, 
and  sulphuric  acid,  contains  a  considerable  amount  of  diisobutylene, 
and  yields  only  1|%  of  the  tertiary  bromide  by  heating  at  141°  for 
three  hours. 

A  purer  product  is  obtained  by  saturating  isobutyl  alcohol  with 
hydrogen  bromide  at  0°  and  subsequently  heating  at  100°.  The  iso- 
butyl bromide,  after  fractionation,  has  b.  p.  within  0*1°,  and  yields 
12 — 24%  of  the  tertiary  bromide  at  141°;  the  transformation  then 
ceases,  but  at  262°  more  than  75%  of  the  tertiary  bromide  is  produced. 
Several  variations  of  the  preceding  method  have  been  tested  in  order 
to  obtain  an  isobutyl  bromide  which  is  easily  transformed  into  the 
tertiary  bromide.  Finally,  the  following  process  is  adopted.  Hydrogen 
bromide,  prepared  from  purified  bromine,  purified  red  phosphorus, 
and  water,  is  washed  by  moist  red  phosphorus  and  by  ferrous  bromide 
solution,  and  is  then  absorbed  in  water.  By  distillation  the  solution 
^ave  an  acid,  b.  p.  125 — 126°,  which  is  free  from  hydrogen  phosphide. 
This  acid  is  used  for  the  absorption  of  further  quantities  of  hydrogen 
bromide,  and  by  heating  the  saturated  solution,  very  pure  hydrogen 
bromide  is  obtained.  Equal  volumes  of  isobutyl  alcohol  and  hydro- 
bromic  acid,  b.  p.  125  — 126°,  are  saturated  with  hydrogen  bromide  and 
heated  in  a  sealed  vessel  at  75 — 80°  for  two  hours.  The  resulting 
isobutyl  bromide  (95%  yield)  yields  after  purification  and  careful 
fractionation  a  sample,  b.  p.  91*85 — 92°/762*2  mm.,  which  gives 
73*28%  of  tertiary  bromide  after  one  hour  at  141°  and  71*89%  after 
one  hour  at  262°.  By  mixing  this  pure  isobutyl  bromide  with  2*66% 
of  diisobutylene,  374%  of  tert.-hntyl  alcohol,  and  2*31%  of  isobutyl 
alcohol,  the  amounts  of  ^eri. -butyl  bromide  obtained  after  one  hour  at 
141°  are  4*94%,  0%,  and  7*06%  respectively. 

The  limit  of  the  transformation  of  isobutyl  bromide  into  tert.- 
butyl  bromide  attained  in  these  experiments  is  about  76%.  The  same 
limit  is  attained  from  the  other  side.  Pure  ^er^. -butyl  bromide, 
b.  p.  72*8— 73*l°/762*85  mm.  and  71*6—72*0  (two  samples),  prepared 
from  purified  ^er^-butyl  alcohol  and  hydrobromic  acid,  D  1*78,  yields 
23*88%  and  23*18%  respectively  of  isobutyl  bromide  after  one  liour  at 
262°,  the  amount  and  the  velocity  of  the  transformation  being  much 
smaller  at  lower  temperatures.  A  sample  of  tert.-hutyl  bromide, 
prepared  from  isobutylene  and  concentrated  hydrobromic  acid  by 
Booze  boom's  method  and  having  b.  p.  72*5 — 72*6°/747*3  mm.,  and 
containing  100%  of  the  tertiary  bromide,  yielded,  curiously  enough, 
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only  19*56%  of  isobutyl  bromide  after  two  hours  at  262"  ;  apparently, 
the  trausforniation  of  the  tertiary  bromide  is  slower  the  purer  it  is. 

t«oButyl  chloride  is  transformed  by  heating  into  the  tertiary 
chloride  very  much  more  slowly  than  ?sobutyl  bromide  is  changed  to 
the  tertiary  bromide.  A  sample,  prepared  by  saturating  tsnbutyl 
alcohol  with  pure  hydrogen  chloride  at  0°  and  then  heating  at  120°  in 
a  sealed  vessel,  had  b.  p.  68  8 — 69-2°/769*2  mm.  after  purification,  and 
yielded  0%  of  the  tertiary  chloride  after  one  hour  at  184°,  and  only 
7-94%  after  six  hours  at  306°. 

The  deductions  drawn  by  Brunei  from  his  experiments  (Abstr., 
1911,  ii,  974)  are  advert^ely  criticised.  C.  S. 

Pyrogenic  Decomposition  of  Methyl  Alcohol  by  means  of 
the  Electric  Current.  Walthek  Lob  {Zeitsch.  Elektrochem.,  1912, 
18,  847 — 850). — The  method  of  experiment  has  already  been  described 
(compare  Abstr.,  1901,  ii,  371 ;  1902,  i,  3).  A  nickel  wire  of  0*3  mm. 
diameter  was  electrically  heated  to  about  700°,  and  its  action  on 
methyl  alcohol  investigated.  In  the  first  series  of  experimeLts  a 
mixture  of  methyl  alcohol  and  water  was  used,  and  it  was  found  that 
the  gaseous  products  were  almost  exclusively  formaldehyde  and 
hydrogen,  according  to  the  equation:  CH3*OH  =  CH20  + H.^.  When 
mixtures  of  methyl  alcohol  and  benzene  were  used,  the  same  ptoducts 
were  obtained,  with  traces  only  of  diphenyl ;  owing  to  the  absence  of 
water,  the  formaldehyde  partly  condensed  to  paraformaldehyde.  At 
rather  higher  temperatures,  formaldehyde  decompo.ses  into  carbon 
monoxide  and  hydrogen.  In  the  presence  of  ammonia,  the  pyrogenic 
decomposition  ot  methyl  alcohol  yields  a  considerable  proportion  of 
bexamethylenetetramine.  G.  S. 

Chemical  Action  of  Methyl  and  Ethyl  Alcohols.  Hans  von 
LiEBiG  {Arch.  Pharm.^  1912,  250,  403 — 413). — In  medicinal  and  in 
plant  chemistry,  methyl  and  ethyl  alcohols  are  the  solvents  which  are 
most  commonly  used  for  extraction  or  crystallisation.  Since  the 
assumption  is  generally  made  that  these  alcohols  have  no  chemical 
action  on  the  substance  extracted  by,  or  crystallised  from,  them,  the 
author  calls  attention  to  some  instances  in  which  the  assumption  is 
untenable,  particularly  in  the  resorcinolbenzein  and  fluorescein  series 
(Abstr.,  1907,  i,  45;  this  vol.,  i,  378).  The  alcohols  have  both  a 
hydrolysing  and  etherifying  action.  The  constitutions  of  the  products 
are  discussed. 

The  conversion  of  phytylchlorophyllide  into  ethylchlorophyllide  by 
ethyl  alcohol  may  be  due  to  the  chemical  action  of  the  alcohol,  not 
to  the  action  of  the  enzyme  chlorophyllase,  as  stated  by  Willstatter. 

C.  S. 

The  History  of  Alcohol  and  its  Name.  Edmund  0.  von 
LiPPMANN  {Zeitsch.  angew.  Chem.y  1912,  26,  2061 — 2065). — Contrary 
to  the  usual  statement,  alcohol  was  unknown  to  the  Arabian  chemists. 
The  process  of  distillation  was  also  unknown  in  Asia.  The  discovery 
of  alcohol  probably  took  place  in  Italy.  It  is  first  mentioned  in  an 
Italian  work  of  the  ninth  or  tenth  century.  C.  H.  D. 
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Basic  Properties  of  Oxygen.  Two-Component  Systems  of 
the  Halogen  Hydrides  with  Organic  Substances  Containing 
Oxygen.  O.  Maass  and  Douglas  McIntosh  (/.  Amer.  Chern.  Soc, 
1912,  34,  1273 — 1290). — It  is  pointed  out  that  the  compounds  formed 
by  the  combination  of  halogens  and  halogen  hydrides  with  organic 
substances  containing  oxygen  may  be  regarded  as  quite  distinct  from 
the  so-called  molecular  compounds,  such  as  salts  containing  water, 
alcohol,  or  ether  of  crystallisation. 

In  an  earlier  paper  (Abstr.,  1911,  i,  256),  an  account  has  been 
given  of  two-component  systems  of  ether  with  hydrogen  bromide, 
chlorine,  and  bromine.  The  existence  of  two  compounds  of  ether  and 
hydrogen  bromide  is  now  confirmed,  and  it  is  shown  that  an  excess  of 
ether  favours  the  formation  of  the  monohydrobromide,  and  an  excess 
of  hydrogen  bromide  that  of  the  dihydrobromide. 

The  systems  chloroform-hydrogen  bromide  and  chloroform-hydrogen 
chloride  have  been  studied  in  comparison  with  the  oxygen  com- 
pounds. No  compound  is  formed  in  either  case,  but  the  f.  p.  of  each 
component  is  lowered  by  the  addition  of  the  other  until  the  eutectic 
point  is  reached. 

The  systems  toluene-hydrogen  bromide  and  toluene-chlorine  show 
the  formation  of  compounds,  C^HgjHBr  and  C^Hg.Clg,  bub  these  are 
very  unstable  as  compared  with  the  oxonium  complexes. 

Methyl  ether  yields  with  hydrogen  bromide  the  compound^ 

(CH3)20,HBr, 
m.   p.   -  13°,  with  hydrogen  iodide  the  compound,  (0113)20, HI,  m.  p. 

-  22°,  and  with  hydrogen  chloride  the  compounds,  (OH3)20,H01, 
m.  p.   -  96°,  and  (OH3)20,3H01  or  (OH3)20,4H01,  m.  p.   -  102° 

Methyl  alcohol  and  hydrogen  bromide  give  the  compound, 

0H3-0H,HBr, 
m.  p.   -12°,  in  the  formation  of  which  much  heat  is  developed.     With 
bromine,  the  existence  of  the  compound,  OHg'OHjBr,  m.  p.   -  66°,  is 
indicated. 

Ethyl  alcohol  yields  with  hydrogen  bromide  and  bromine  the 
compounds,    02H5-OH,HBr,    m.    p.     -  30°,    and    02H5'OH,Br,    m.    p. 

-  58°.  In  order  to  explain  the  constitution  of  the  latter  substance, 
the  formula  must  be  doubled  and  the  compound  represented  as 
^A>o:Br-Br:0<^A 

Acetone  gives  the  compounds,  COMogjIIBr,  m.  p.  -  4°,  00Me2,Br2, 
m.    p.    -8°,  and  OOMe2,0)2,  m.   p.    -54°.      The  constitution   of  the 
halogen  compounds  is  probably  best  represented  by  the  formula 
COMeglX-XIX-XIOOMeg. 

Ethyl  acetate  yields  the  compounds  OHg'OOgEtjHBr,  m.  p.  -36°, 
2CH3-002Et,5HBr,  m.  p.  -52°,  OH3-002Eb,4HBr,  m.  p.  -57°, 
0H3-0O2Et,3Br,  m.  p.   -35°,  and  OH3-C02Et,301,  m.  p.   -68°. 

All  the  halogen  hydride  complexes  have  m.  p.'s  much  above  those 
of  either  constituent.  The  compounds  are  formed  with  the  develop- 
ment of  an  amount  of  heat  equal  to,  or  greater  than,  that  liberated 
when  a  halogen  acid  is  neutralised  by  potassium  hydroxide.  Tiie 
compounds,  either  in  the  fused  state  or  in  a  solution  of  either 
constituent,  readily  conduct  the  electric  current. 
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The  chlorine  and  bromine  compounds  are  formed  with  the  develop- 
ment of  but  little  heat,  and  are  non-conducting.  Their  constitutions 
are  doubtful,  but  it  is  evident  that  they  must  differ  radically  from 
those  of  compounds  ionised  in  solution.  E.  G. 

Ethyl  Ether.  Georg  Kassner  {Arch.  Pharm.,  1912,  250,  436—447). 
— Instances  of  the  spontaneous  explosion  of  ether  by  heating  have  been 
placed  on  record.  A  sample  of  ether,  a  portion  of  which  exploded 
violently  when  it  was  being  sealed  in  a  Dumas  bulb  in  the  determina- 
tion of  its  vapour  density,  has  been  carefully  examined  by  the  author. 
It  contained  traces  of  hydrogen  peroxide  and  acetaldehyde,  and  a 
relatively  large  amount  of  vinyl  alcohol.  The  author  is  of  opinion 
that  the  explosion  was  caused  by  the  presence  of  an  organic  peroxide 
(ethyl  peroxide)  which  had  been  produced  by  autoxidation.         C.  S. 

Commercial  Sodium  Glycerophosphates.  Yincenzo  Paolini 
(Atti  R.  Accad.  Lincei,  1912,  [v],  21,  ii,  350—352.     Compare  Abstr., 

1911,  i,  774). — The  author  has  examined  several  commercial  sodium 
glycerophosphates,  and  finds  them  to  have  the  same  composition  as 
Poulenc's  product.  R.  V.  S. 

Bromination  of  Aliphatic  Acids.  Clarence  Smith  and 
William  Lewcock  (Ber.,  1912,  46,  2358— 2359).— The  theory  of  the 
bromination  of  aliphatic  acids  advanced  by  Aschan  (this  vol.,  i,  599), 
involving  successive  enolisation  of  the  acid  (or  acid  chloridp,  in 
practice),  addition  of  the  halogen,  and  elimination  of  halogen  hydride, 
is  supported  by  the  behaviour  of  isobutyryl  chloride  towards  bromine. 
When  heated  together  in  equal  molecular  quantities  at  100°  for  four 
hours,  the  2«obutyryl  chloride  is  converted  almost  entirely  into 
a-bromoisobutyryl  bromide.  In  accordance  with  the  theory,  a-bromo- 
j«obutyryl  chloride  is  unaffected  by  bromine  at  100°.  C.  S. 

Saponification    of    Triglycerides.      V.   Fortini    {Chem.   Znt.^ 

1912,  36,  1117). — It  has  been  held  by  some  authors  that  in  the 
saponification  of  fats,  the  triglycerides  are  immediately  hydrolysed  to 
the  fatty  acids  and  glycerol,  whilst  others  have  asserted  that  the 
hydrolysis  takes  place  in  steps,  diglycerides  and  monoglycerides  being 
formed  (compare  Lewkowitsch,  Proc,  1899,  15,  190 ;  Marcueson, 
Abstr.,  1906,  i,  924  ;  Kremann,  Abstr.,  1906,  ii,  731 ;  Stritar,  Abstr., 
1908,  ii,  677,  1021  ;  Grun  and  Corelli,  this  vol.,  i,  409).  The  results 
now  recorded  support  the  second  view. 

The  curves  obtained  by  plotting  (1)  quantity  of  triglyceride 
hydrolysed  against  time,  or  (2)  acetyl  number  against  time,  each 
consist  of  three  parts  corresponding  with  (a)  formation  of  diglycerides, 
(5)  formation  of  monoglycerides,  (c)  formation  of  free  fatty  acids. 
The  experiments  were  made  by  saponifying  triolein  with  alkali 
hydroxide  in  alcohol  at  20°.  T.  A.  H. 

Oil  from  the  Seeds  of  Jatropha  mahafaleneis.  Henri  Bimar 
[Bull.  Soc.  chim.,  1912,  [iv],  11,  914— 915).— The  seeds  contain  75% 
of  their  weight  of  kernels,  and  the  latter  yield  on  extracting  with 
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carbon  disulphide  60%,  or  under  pressure  44*5%,  of  an  amber-tinted 
slightly  fluorescent  oil,  D^^  0*9213,  rig*  1-4648,  titre  21°,  saponification 
number  194,  acid  number  17 '6,  iodine  value  111'8,  acetyl  number  17, 
which  dries  in  twenty-six  hours  at  50°.  The  mixed  ethyl  esters  of 
the  fatty  acids  gave  the  following  fractions  :  (1)  b.  p.  180 — 185°/ 
5  mm.,  saponification  number  186,  iodine  value  98  ;  (2)  b.  p.  188 — 190°/ 
5  mm.,  saponification  number  186,  iodine  value  105 ;  (3)  b.  p. 
193 — 195°/5  mm.,  saponification  number  184,  iodine  value  112, 
indicating  that  the  fat  contains  linoleic  acid  and  no  acids  of  lower 
molecular  weight  than  palmitic  acid.  T.  A.  H. 

Purification  of  Ammonium  Hydrogen  Salts  of  a-Hydroxy- 
acids.  Richard  Escales  and  Hans  Koepke  (D.R.-P.  247240). — The 
readiness  with  which  lactic  and  glycoUic  acids  lose  water  when 
heated  has  rendered  their  purification  difficult ;  it  is  now  found  that 
the  ammonium  hydrogen  salts  can  be  distilled  in  a  vacuum  without 
decomposition.  Ammonium  hydrogen  glycollate  has  b.  p.  160°/ 
10  mm.,  and  crystallises  on  cooling,  whilst  the  corresponding  lactate 
has  b.  p.  140°/ 10  mm.,  and  remains  a  viscous  syrup.         F.  M.  G.  M. 

j8-Aldebydopropionic  Acid.  Carl  D.  Harries  (Ber.^  1912,  45, 
2583 — 2585). — In  a  recent  communication,  Garri^re  (this  vol.,  i,  410) 
gives  values  for  the  m.  p.  of  various  derivatives  of  )8-aldehydopropionic 
acid,  differing  considerably  for  those  previously  obtained  by  the  author 
(Abstr.,  1909,  i,  132,  133,  364;  compare  also  Langheld,  loc.  cit.,  i, 
557).  The  latter  has  therefore  repeated  his  earlier  work  and  fully 
confirmed  the  results  already  given.  j8-Aldehydopropionic  acid  has 
b.  p.  143 — 145°/16 — 20  mm.,  and  is  transformed  after  two  days  into  a 
solid  bimolecular  form,  m.  p.  147°,  and  not  a  termolecular  form  of 
m.  p.  167°  as  stated  by  Carri^re. 

The  jo-nitrophenylhydrazone,  after  repeated  crystallisation  from 
water,  has  m.  p.  177°.  F.  B. 

The  Chemistry  of  Thorium.  Otto  Hauser  and  Fritz  Wirth 
(Zeitsch.  anorg.  Chem.,  1912,  78,  75 — 94). — Ordinary  thorium  oxalate, 

Th(C„0,)„6H20, 
is  much  less  soluble  in  sulphuric  acid  than  the  oxalates  of  the 
tervalent  earths  (Abstr.,  1908,  ii,  778).  The  solubility  in  hydro- 
chloric acid  first  increases  and  then  falls  rapidly,  owing  to  the  formation 
of  the  compound  3Th(C2O4)2,ThCl4,20H2O  (compare  Wyrouboff  and 
Yerneuil,  Abstr.,  1899,  ii,  598).  In  contact  with  dilute  acids  the 
oxalate  is  gradually  converbed  into  the  stable  modification,  which  forms 
tetragonal  crystals.  Both  modifications  yield  the  dihydrate  over 
sulphuric  acid,  the  crystalline  hexahydrate  retaining  its  crystalline 
form  during  dehydration,  but  exhibiting  optical  anomalies.  Another 
hydrate,  4Th(C204)2,3H20,  is  obtained  on  heating. 

The  solution  of  thorium  oxalate  in  ammonium  oxalate  solution  at 
25°   takes   place  in   two  stages:    2Th*"* +5C20/  =  [Th2(C204)5]"  and 
Th'***  +  3C204"  =  [Th(C204)3]".     The    stable     tetrahydrate    is    always 
formed  by  the  hydrolysis  of  the  complex  salts.     The  salts 
Ti>2(CA)5(NH,)„7H,0    . 
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and  Th(C20j8(NH^)2,3HjO  have  been  prepared.  The  former 
crystallises  in  thin  iaths,  whilst  the  latter,  the  limits  of  stability  of 
which  have  been  determined,  has  only  been  obtained  in  an  amorphous 
form.  The  complex  salts  are  only  stable  in  presence  of  a  large  excess 
of  ammonium  oxalate,  and  the  precipitation  by  acids  is  a  function  both 
of  the  concentration  of  the  oxalate  and  of  the  acid.  It  is  rather 
remarkable  that  the  solubility  of  ammonium  oxalate  in  water  is 
increased  five  times  by  the  addition  of  thorium  oxalate.        C.  H.  D. 

The  Walden  Inversion.  George  Sentee  {Ber.y  1912,  46, 
2318 — 2322). — With  reference  to  a  preliminary  paper  by  Holmberg 
with  the  same  title  as  above  (compare  this  vol.,  i,  603),  in  which  it  is 
shown  that  when  an  aqueous  solution  of  the  sodium  salt  of  /-mono- 
bromosuccinic  acid  is  heated  the  Br'  ion  concentration  increases  at  first 
more  rapidly  than  the  free  acid,  the  author  states  that  he  made  a 
similar  observation  with  sodium  bromoacetate  solution  one  and  a-half 
years  ago,  and  some  of  the  conclusions  drawn  from  the  detailed  investiga- 
tion have  already  been  published  (compare  Proc,  1911,  27,  153).  The 
phenomenon  is  only  observed  in  concentrated  solution.  The  suggestion 
of  Holmberg  that  it  can  be  accounted  for  on  the  theory  of  the  inter- 
mediate formation  of  lactones  is  criticised.  The  detailed  results  will  be 
published  later.  G.  S. 

Symmetric  and  Asymmetric  Acid  Dichlorides.  Erwin  Ott 
(Annalen,  l912,-392,  245 — 285). — The  author  approaches  the  problem 
of  the  constitution  of  acid  dichlorides,  such  as  succinyl  chloride  and 
phthalyl  chloride  (compare  Scheiber,  this  vol.,  i,  559,  701),  by  means 
of  criteria  obtained  by  a  comparative  examination  of  maleinoid  and 
fumaroid  acid  dichlorides.  These  criteria  indicate  that  maleinoid 
chlorides  have  a  lactonoid  constitution,  whilst  fumaroid  chlorides  are 
acyclic  and  symmetric. 

The  criteria  are  the  following.  Fumaroid  and  maleinoid  acid 
dichlorides  exhibit  extraordinarily  great  difference  in  their  velocity  of 
reaction  in  a  homogenous  system.  All  fumaroid  dichlorides  in  iV/50- 
solution  in  ether  or  benzene  react  momentarily  with  a  primary  base, 
such  as  aniline,  to  give  the  calculated  amount  of  aniline  hydrochloride. 
All  maleinoid  chlorides  do  not  thus  react  under  the  same  conditions ; 
only  after  many  days  is  the  separation  of  the  aniline  hydrochloride 
complete.  Thus  chlorofumaryl  chloride  and  dibromofumaryl  chloride 
react  instantly,  whilst  chloromaleyl  chloride  and  dibromomaleyl 
bromide  require  sixteen  days  and  fifty  hours  respectively.  The  same 
differences  are  observed  in  the  rates  of  ester  formation  between  the 
four  acid  dihaloids  and  methyl  alcohol,  the  two  symmetric  compounds 
yielding  100%  hydrogen  chloride  instantly,  whilst  the  asymmetric 
dihaloids  require  many  hours. 

This  difference  in  behaviour  is  not  explicable  by  formulating  malein- 
oid and  fumaroid  acid  dihaloids  as  acyclic  isomerides  differing  only 
in  the  spatial  distribution  of  the  'COX-groups,  because  the  examination 
of  »-o-phthalyl  chloride  (see  below)  shows  that  the  mere  spatial 
approximation  of  two  'COCl-groups  is  insuflBcient  to  cause  a  diminu- 
tiop  of  the  reaction  velocity.     Assuming  what  is  now  very  generally 
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accepted,  that  acyl  haloids  owe  their  reactivity,  not  to  direct  substitu- 
tion, but  to  addition,  followed  by  elimination,  the  preceding  differences 
are    satisfactorily    explained    by   formulating   maleinoid   dihaloids   as 

•C'CCl 
cyclic  ketones,    M p,^^0,  because  an  acyl  halogen  atom  is  no  longer 

present.  The  reaction  with  aniline  is  then  due,  either  to  a  trans- 
formation of  the  cyclic  dichloride  into  the  acyclic, 

•c— co^  .c-cocr 

or,  better,  by  the  scheme  : 

•0— COv  C-C(OH)-NHPh  -C-CO-NHPh 

II  >0  +  NH2Ph->||    >0  .  — >   II  +HCI. 

•0-CCl/  C-CClg  -C-COCl 

Both  explanations  account  for  the  production  of  the  symmetric 
dianilide,  but  the  latter  is  preferable,  because,  according  to  the  former, 
the  velocity  of  reaction  of  maleinoid  dichlorides  should  be  proportional 
to  the  stability  of  the  y-lactone  ring,  which  is  found  not  to  be  the  case. 

A  second  criterion  is  the  colour  of  the  aluminium  chloride 
compounds.  Chlorofumaryl  chloride  and  aluminium  chloride  form 
a  yellow  mass,  m.  p.  about  50°,  from  which  chlorofumaryl  chloride 
is  regenerated  by  water  at  0°.  By  warming,  however,  the  mass 
becomes  reddish-brown,  and  then  has  m.  p.  about  100°  and  yields 
chloromaleyl  chloride  by  treatment  with  ice  water.  The  reddish- 
brown  substance  is  the  aluminium  chloride  compound  of  chloromaleyl 
chloride,  and  its  more  intense  colour  is  accounted  for  if  chloromaleyl 
chloride  has  the  cyclic  ketonic  structure,  since  the  aluminium  chloride 
compounds  of  cyclic  ketones  are  intensely  coloured.  At  180 — 230°, 
the  aluminium  chloride  compound  of  chloromaleyl  chloride  decomposes 
into  carbon  monoxide,  hydrogen  chloride,  a^-dichloroacrylyl  chloride, 
and  carbonyl  chloride ;  the  formation  of  the  last  substance  is  taken  as 

CCl'CCl 
evidence  of  the  constitution,  N    ^^0,  of  chloromaleyl  chloride. 

A  third  criterion  is  the  comparison  of  the  degree  of  unsaturation  of 
the  ethylenic  linking  in  chloromalejl  chloride  and  chlorofumaryl 
chloride  respectively.  In  sunlight,  the  latter  adds  on  80 — 85%  of  the 
theoretical  amount  of  bromine  within  iSve  hours,  whilst  the  addition 
of  bromine  to  chloromaleyl  chloride  is  not  appreciable  after  a  week. 
This  difference  is  attributed  to  the  presence  of  the  two  carbonyl  groups 
in  conjugated  positions  in  chlorofumaryl  chloride,  and  to  their  absence 
in  the  cyclic  ketonic  chloromaleyl  chloride. 

A  fourth  criterion  is  found  in  the  molecular  volume.  A  difference 
of  4'4  units  should  exist  in  the  molecular  volumes  of  isomeric 
maleinoid  and  fumaroid  acid  dihaloids  if  the  former  have  a  cyclic 
structure.  This  difference  actually  occurs  in  chloromaleyl  chloride  and 
chlorofumaryl  chloride,  which  have  molecular  volumes  137'63  and 
142*3  respectively  at  the  b.  p. 

Since  y-lactones  are  frequently  dimorphous,  the  existence  of  chloro- 
maleyl chloride  in  two  forms,  m.  p.  10*5 — 11°  and  2*5 — 3°  respectively 
(the  more  fusible  changes  to  the  less  fusible  merely  by  keeping  for 
several  weeks),  is  also  indicative  of  its  ketonic  structure. 
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The  application  of  these  criteria  to  succinyl  and  phthalyl  chlorides 
jfives  the  following  results,  which  on  the  whole  indicate  that  the  two 
chlorides  have  the  symmetric  constitution.  They  both  react  rapidly 
with  aniline  or  with  methyl  alcohol.  The  molecular  volume,  180  35, 
of  phthalyl  chloride  at  its  b.  p.  agrees  with  that  calculated,  180-0,  for 
the  acyclic  formula;  the  molecular  volume  of  8uccinyl  chloride,  133*7, 
is  intermediate  between  those,  136*0  and  131*6,  calculated  for  the 
symmetric  and  asymmetric  formulaa  respectively.  A  conversion  of 
succinyl  chloride  by  aluminium  chloride,  corresponding  with  that 
of  chlorofumaryl  into  chloromaleyl  chloride,  does  not  occur,  but 
s-phthalyl  chloride,  which  is  conveniently  obtained  by  slowly  heating 
phthalic  anhydride  with  a  small  excess  of  phosphorus  pentachloride  for 
lialf  a  day  at  150°  and  finally  at  250°  until  the  phosphoryl  chloride  has 
distilled  away,  is  converted,  by  dry  aluminium  chloride  on  the  water- 
bath  and  subsequent  treatment  of  the  product  with  water  at  0°,  into  an 
isomeri'fe,  m.  p.  88 — 89°,  b.  p.  275 *2°(corr.)/7 19*8  mm.,  large  prisms, 

which  is  regarded  as  as-phthalyl  chloride,  C^H^^p^^^O,  on  account  of 

its  slow  velocity  of  reaction  with  aniline  or  methyl  alcohol  By 
distillation,  by  prolonged  heating  on  the  water-bath,  or  in  the  presence 
of  hydrogen  chloride,  the  asymmetric  chloride  is  converted  into  the 
ordinary  symmetric  chloride.  Dibromofumaric  acid  is  obtained  in 
92 — 93%  yield,  free  from  dibromomaleic  acid,  by  leading  air  containing 
bromine  vapour  into  an  aqueous  solution  of  acetylenedicarboxylic 
acid  in  darkness  until  the  theoretical  quantity  of  bromine  has  been 
absorbed.  A  suspension  of  dibromofumaric  acid  in  petroleum  is 
converted  by  phosphorus  pentachloride  and  subsequent  treatment  with 
ice  into  dihromofumaryl  chloride,  C^OgClgBrg,  b.  p.  92*5°/9*5  mm. 
Dihroinomaleyl  chloride^  m.  p.  39°,  b.  p.  128°/14*5  mm.,  colourless 
leaflets,  cannot  be  conveniently  prepared  in  a  similar  manner,  but  is 
obtained  by  heating  dihromofumaryl  chloride  at  about  150°  for  four 
days  or  with  aluminium  chloride  at  100°  for  a  few  hours.  Dihromo- 
fumaryl chloride  and  aluminium  bromide  on  the  water- bath  give  a  good 
yield  of  dibromomaleyl  bromide,  m.  p.  55 — 57°,  yellow  leaflets,  after 
treating  the  product  with  ice  water.  C.  S. 

Cholic  Acid.  I.  Heinrich  Wieland  and  Friedrich  Josef  Weil 
{Zeitsch.  physiol.  Chem.,  1912,  80,  287— 297).— On  distillation  of 
cholic  acid  in  a  vacuum  (!2  mm.)  at  200 — 300°,  a  heavy,  almost 
colourless  oil  distils  over,  and  solidifies  to  a  resin  which  consists  mainly 
of  triply  unsaturated  cholatrienecarhoxylic  acid,  C.24H34O2.  It  crys- 
tallises in  well  formed  plates,  aggregated  in  large  bunches  ;  when 
heated  it  softens  at  140°,  m.p.  163—164°;  [a]^  =  -  19*7°.  The  acid 
dissolves  in  sulphuric  acid  with  a  deep  yellow  coloration  ;  after  a  time 
the  solution  exhibits  a  green  fluorescence.  Bromine  is  at  first 
decolourised,  then  hydrogen  bromide  is  set  free,  and  the  acid  solution 
becomes  a  golden-yellow. 

In  aqueous-alcoholic  solution  of  the  alkali  salt,  the  acid  is  partly 
hydrogenated  by  the  action  of  palladium-hydride,  forming  choladiene- 
carboxylic  acid,  Og^HggOg.  This  crystallises  similarly  to  the  parent  acid, 
but  has  m.p.   178° 
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Reduction  by  means  of  palladium  black  and  hydrogen  in  acetic  acid 
suspension  leads  to  cholanecarhoxylic  acid,  K^t2^fi^fi2'  ^^  crystallises  in 
radially  arranged  pointed  crystals,  m.  p.  157-5°  ;[a]D  +  20-3°.  This 
acid  gives  no  coloration  with  sulphuric  acid,  and  does  not  react  with 
bromine.  E.  F.  A. 

Influence  of  Sunlight  on  the  Synthesis  of  Alkaloid  Bases 
by  tbe  Action  of  Alcoholic  Ammonia  on  Aldehydes.  IV. 
Giuseppe  Inghilleri  {Zeitsch.  physiol.  Ghem.^  1912,  80,  64 — 72). — 
Sealed  tubes  containing  iormaldehyde,  concentrated  aqueous  ammonia, 
and  methyl  alcohol  were  exposed  to  sunlight  for  seven  months. 
Crystals  of  a  base,  CgHgONg  were  produced,  which  decomposed  without 
melting  at  185°,  formed  a  microcrystalline  platinichloride,  decomp. 
220°,  and  gave  a  number  of  alkaloid  reactions.  From  the  portion  of 
the  reaction  mixture  insoluble  in  ether,  three  platinichlorides,  con- 
taining 47  3,  26,  and  25*5%  of  platinum  respectively,  were  isolated. 
The  two  latter  represent  b^ses  formed  by  the  changes  corresponding 
with  the  equations  :  6HCH0-  5H2O  +  SNHg  and 

8HCHO-7H2O  +  4NH3.  E.  F.  A. 

Methylglyoxal.  Jakob  Meisenheimek  [Ber.,  1912,  46,  2635 — 2641. 
Compare  Harries  and  Tiirk,  Abstr.,  1905,  i,  413 ;  Denis,  Abstr., 
1907,  i,  997). — Methylglyoxal  is  most  readily  prepared  by  hydro- 
lysing  its  acetal  (Wohl  and  Lange,  Abstr.,  1908,  i,  943)  with 
A^-sulphuric  acid  and  extracting  the  residue,  obtained  by  evaporation 
of  its  neutralised  solution,  with  ether.  After  removal  of  the  ether,  the 
methylglyoxal  is  obtained  as  a  yellow  syrup,  consisting  of  the 
termolecular  form,  from  which  the  unimolecular  variety  is  obtained  by 
distilling  it  under  diminished  pressure  and  allowing  the  vapours  to 
pass  over  anhydrous  calcium  chloride. 

The  unimolecular  form  is  an  intensely  yellow,  very  mobile  liquid, 
having  a  pungent  odour.  When  heated  under  ordinary  pressure,  it 
begins  to  distil  at  72°,  forming  a  yellowish-green  vapour ;  the  greater 
part,  however,  is  transformed  into  the  termolecular  form.  At  the 
ordiLary  temperature  the  transformation  is  complete  in  the  course  of 
eight  to  ten  days. 

When  dissolved  in  water,  the  termolecular  form  passes  into  the 
unimolecular  form  (or  its  hydrate)  in  twenty-four  hours.  F.  B. 

The  Action  of  Dilute  Sodium  Hydroxide  on  Glyceraldehyde 
and  Dihydroxy  ace  tone.  Max  Oppenheimer  ( Hiochem.  Zeitsch.,  1912, 
46,  134 — 139). — In  view  of  the  assumed  formation  of  glyceraldehyde 
and  dihydroxyacetone  as  intermediary  products  in  the  degradation  of 
dextrose  to  lactic  acid,  the  1  elative  rate  of  formation  of  this  acid  from 
these  substances  was  investigated  when  they  were  submitted  to  the 
action  of  sodium  hydroxide.  From  the  results  of  experiments  with 
JV-  and  N/10-acid  at  room  temperature  and  at  37°,  the  conclusion  was 
drawn  that  lactic  acid  is  formed  most  readily  from  dihydroxyacetone 
and  least  readily  from  the  sugar.  S.  B.  S. 

Preparation  of  Pinacone  from  Acetone  and  Sodium. 
Badische  Anilin-  and  Soda-Fabrik  (D.R.-P.  248252). — The  reduction 
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of  acetone  by  sodium  has  previously  furnished  unsatisfactory  yields 
of  pinacone  (Abstr.,  1894,  ii,  217);  this  reaction  is  now  found  to 
proceed  smoothly  in  the  presence  of  a  liquid  (such  as  ether)  which  is 
indifferent  to  sodium.  F.  M.  G.  M. 

Styracitol.  Yasuhiko  Asahina  (Ber.,  1912,  46,  2363—2369. 
Compare  Abstr.,  1908,  ii,  58  ;  1909,  i,  288).— By  treating  a  solution 
of  styracitol  in  aqueous  sodium  carbonate  with  bromine,  and  sub- 
sequently acidifying  and  treating  successively  with  sodium  hydrogen 
sulphite,  sodium  acetate,  and  phenylhydrazine,  an  osazonef  C^gHgoOgN^, 
m.  p.  185°,  thin  leaflets,  is  obtained,  which  is  optically  active,  and  is 
not  identical  with  Fischer  and  Z  ich's  anhydroglucosazone. 

By  treatment  in  aqueous  ferrous  sulphate  with  3%  hydrogen  per- 
oxide and  subsequently  in  acetic  acid  with  phenylhydrazine,  styracitol 
yields  several  products,  among  which  (Z-phenylglucosazone  has  been 
identified.  This  substance  is  aNo  produced  when  aqueous  styracitol  is 
oxidised  by  Caro's  reagent  at  0°. 

Styracitol  forms  a  tttra-acetate,  prismatic  crystals,  m.  p.  66 — 67°,  or 
clusters  of  needles,  m.  p.  58°,  which  has  [af^  -  20'86°.  Styracitol 
reacts  readily  with  thionyl  chloride  on  the  water-bath  to  form  a 
disulphite,  CfiHgO^Sg,  prismatic  crystals,  which  is  unaffected  by  boiling 
acetic  anhydride.  C.  S. 

Preparation  of  Mineral  Acid  Esters  of  Carbohydrates, 
the  Corresponding  Hydroxy-acids,  and  Higher  Alcohols. 
Chemische  Werkb  vorm.  Hetnrich  Byk  (D.R.-P.  247809). — Calcium 
saccharopJiospJmie  is  obtained  by  treating  a  cooled  suspension  of  sugar 
in  calcium  hydroxide  with  pbosphoryl  chloride,  followed  by  the  addition 
of  chloroform  : 

2C12H22O1,  +  2POCI3  +  5CaO  =  3CaCl2  +  HgO  -h  "lO^^U^^O^^-O'VOfiB. ; 
it  is  a  colourless  powder,  readily  soluble  in  water,  and  does  not  give  a 
precipitate  with  soluble  copper  or  lead  salts. 

Calcium  erythrosulphute  is  prepared  from  erythritol,  calcium 
hydroxide,  and  chlorosulphonic  acid,  and  a  compound  from  calcium 
6?-gluconate  with  phosphoryl  chloride  is  also  mentioned  in  the  original. 

F.  M.  G.  M. 

New  Form  of  Soluble  Starch.  Auguste  Fernbach  (Compt. 
rend. J  1912,  166,  617 — 618). — By  slowly  pouring  weak  aqueous  solu- 
tions of  starch,  not  exceeding  2%  in  strength,  into  a  large  excess  of 
pure  acetone,  a  flocculent  precipitate  is  obtained,  which  on  filtering, 
extracting  with  more  acetone,  and  drying  in  a  vacuum  yields  a  starch 
which  is  completely  soluble  in  cold  water,  its  solution  giving  a  very 
pure  blue  colour  with  iodine.  W.  G. 

Crystallised  Polysaccharides  from  Starch.  Hans  Pringsheim 
and  Alfred  Langhans  {Ber.,  1912,  46,  2533 — 2546). — An  extension 
of  the  work  of  Schardinger  (Abstr.,  1911,  i,  181).  The  generic  term 
amylost  is  suggested  for  the  polysaccharides  of  the  formula  (CgHjoOgjn. 

Dextrin-/3,  which  decomposes  at  268°,  is  too  sparingly  soluble  in 
water   for  accurate  cryoscopy,  but  dextrin-a   (tetra-amylose),    decom- 
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posing  at  292°,  proves  to  have  a  molecular  weight,  (CgHjQOg)^.  Both 
forms  are  acetylated  by  acetic  anhydride  in  the  presence  of  zinc  chloride, 
but  scission  of  the  molecules  occurs  at  the  same  time  ;  dextrin-a  yields 
thf>  hexa-acetate  of  a  diamylose,  needles  (decomp.  1515 — 152*5°  (corr.), 
[ajo  +  100  6°  in  acetic  acid),  whilst  dextrin-^  gives  the  nona-acetate  of  a 
triamylose  (tablets,  decomp.  142°  (corr.),  [aj^  +112-6°  in  acetic  acid). 
Hydrolysis  of  these  acetates  by  cold  alcoholic  potassium  hydroxide 
produces  respectively  diamylose  (CgHjoO^)  (decomp.  about  300°, 
[ajc  +  136*2°  in  water),  which  crystallises  from  water  in  needles  with 
2H2O,  and  triamyloaef  (0^11^^05)3,  needles,  crystallising  with  4H2O, 
decomposing  near  300°;  [aj^  +  161*8°  in  water.  Orystallographic  details 
of  the  above  amy  loses  are  given.  D.  F.  T. 

Fermeatative  Decomposition  of  the  Hemicelluloses.  I.  A 
Trisaccharide  as  Intermediate  Product  of  the  Hydrolysis  of 
Mannan.  Hans  Pkingsheim  (Zeitsch.  physiol.  Chem.,  1912,  80, 
876 — 382). — By  the  action  of  a  bacterial  infusion  on  vegetable  ivory 
nut  turnings  (Pringsheim,  this  vol.,  ii,  587),  hydrolysis  of  the  mannan 
takes  place  with  the  formation  of  mannose  and  a  trisaccharide, 
probably  a  tri7nannose,  identified  by  means  of  the  phenylosazone,  which 
crystallises  in  stellate  aggregates  of  needles,  decomp.  196°  (corr.).  It 
is  completely  fermented  by  most  yeasts,  but  untouched  by  a  yeast, 
No.  583,  which  is  also  without  action  on  maltose,  and  may  thus  be 
separated  from  the  monosaccharide.  Emulsin  hydrolyses  it  slowly, 
probably  to  a  mixture  of  mono-  and  di-saccharide.  E.  F.  A. 

Acetylations  in  Ether  Solutions.  William  M.  Dehn  (/.  Amer. 
Chem,  Soc,  1912,  34,  1399— 1409).— The  reactions  of  acetyl  chloride 
with  organic  bases  are  usually  carried  out  by  bringing  the  substances 
into  direct  contact,  and  the  final  products  are  generally  the  result  of 
the  decomposition  of  the  original  products  by  water  or  alkali.  A 
study  has  now  been  made  of  the  action  of  acetyl  chloride  on  various 
bases  in  solution  in  dry  ether.  It  has  been  found  that  in  most  cases  a 
precipitate  is  produced,  consisting  of  a  mixture  of  the  hydrochloride 
and  acetyl  chloride  additive  compound  of  the  base,  whilst  the  acetyl 
derivative  remains  dissolved  in  the  ether.  The  results  show  that  the 
acetyl  chloride  first  unites  with  the  base,  thus:  RNHg  +  CHg'COCl — >- 
Il(CHg'CO)*NH,HCl.  In  the  case  of  tertiary  amines,  an  acetyl 
chloride  additive  product  is  invariably  produced.  With  primary 
and  secondary  amines,  it  is  sometimes  the  most  abundant  product,  as 
in  the  case  of  benzylamine,  but  other  substances  are  usually  formed  in 
accordance  with  the  equations:  2RNH2  +  CH3'C0C1  — >■  RNH2,HC1  + 
K(CH3-C0)NH  and  2R2NH  +  CH3-C0C1->R2NH,HC1  +  R2(CH3CO)N. 

When  dry  ammonia  is  passed  into  an  ethereal  solution  of  acetyl 
chloride,  ammonium  chloride  and  acetamide  are  formed.  By  the 
reaction  of  acetamide  with  acetyl  chloride,  diacetamide  and  acetamide 
hydrochloride,  2NH2Ac,HCl,  are  produced.  Benzamide,  under  similar 
conditions,  yields  acetylbenzamide  and  its  hydrochloride, 

NHBzAcHCl, 
which  is  rapidly  hydrolysed  by  water. 

Ethylamine  yields  its  hydrochloride  together  with  those  of  mono- 
and   di-acetylethylamine.     Diacetylethylamine   has    b.    p.    195 — 199°; 
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its  hydrochloride^  m.  p.  65°,  forms  lustrous,  hygroscopic  needles. 
woAmylamine  gives  its  hydrochloride  and  that  of  its  acetyl  derivative. 
Acetj/li^oamylauiine  has  b.  p.  220 — 224° ;  its  hydrochloride  forms 
hygioscopic  needles.  With  aniline,  the  hydrochloride  and  acetanilide 
aie  produced.  Acetanilide  furnishes  its  hydrochloride  and  diacetyl- 
aniliue.  /^Toluidine  gives  its  hydrochloride,  aceto-/?-toluidide,  and 
diaceto-/;-toluidide,  the  hydrochloride  of  which  has  m.  p.  120° 
a-  and  /3-Naphthylamine  yield  their  hydrochlorides  and  the  aceto- 
naphthalides ;  aceto-a-  and  -jS-naphthalide  hydrochlorides  have 
m.  p.  137°  and  152°  respectively.  With  benzylamine,  the  chief 
product  of  the  reaction  is  acetylbenzylamine  hydrochloride,  m.  p.  134°. 

Diethylamine,  diamylamine,  methylaniline,  ethylaniline,  and 
piperidine  yield  their  respective  hydrochlorides,  together  with  those 
of  their  acetyl  derivatives.  Acetomethylanilide  hydrochloride  has 
m.  p.  71°. 

Tripropylamine  gives  a  mixture  of  its  hydrochloride,  m.  p.  90°,  with 
the  acetyl  chloride  additive  compound^  ^(CgH^jgjCHg'COCl.  The 
additive  compound  of  dimethylaniline  has  m.  p.  60 — 70°.  Diethyl- 
aniline,  diethyl-^  toluidine,  pyridine,  quinoline,  quinaldine,  and 
acridine  also  yield  additive  compounds  with  acetyl  chloride.  The 
pyridine  additive  compound  has  m.  p.  71°,  and  the  acridine  compound, 
in.  p.  236°. 

Quinine  yields  the  additive  compound,  C2oH2402N2,2CH3*COCl. 
7/i-Nitroaniline  gives  a  mixture  of  its  hydrochloride  with  that  of  its 
acetyl  derivative.  E.  G. 

Action  of  Iodoform  on  Organic  Bases.  William  M.  Dehn 
and  Ray  B.  Conner  (/.  Amer.  Ghem.  Soc,  1912,  34,  1409—1414).— 
In  earlier  papers  (Abstr.,  1911,  i,  829,  914  ;  this  vol.,  i,  240,  242),  it 
has  been  shown  that  when  certain  halogen  derivatives  of  methane  and 
ethane  are  added  to  solutions  of  organic  bases  in  dry  ether,  molecular 
compounds  are  produced.  It  has  now  been  found  that  iodoform  reacts 
with  organic  bases  in  a  similar  manner  to  form  compounds  containing 
one  mol.  of  iodoform  with  one,  two,  or  three  mols.  of  the  base.  The 
reactions  are  much  accelerated  by  direct  sunlight.  The  molecular 
compounds  are  readily  decomposed  by  an  excess  of  the  base,  by  water, 
by  heat,  and  by  hot  organic  solvents.  The  following  compounds 
are  described. 

The  diethylamine  compound,  NHEt2,Cfll3,  m.  p.  124°,  crystallising 
in  white  prisms  :  the  triethylamiue  compound,  NEt.^jCHIg ;  the 
dipropylamine  compound,  NH(C3H7)2,OHl3,  m.  p.  144°;  the  diamyl- 
amine compound,  NH(C5Hjj)2,CHl3,  m.  p.  221°,  forming  prismatic 
needles.  woPropylamine,  isobutylamine,  isoamylamine,  and  allylamine 
yield  heavy,  brown  oils. 

The  benzylamine  compound,  2CH2Ph*NH2,CHT3,  m.  p.  158°,  forms 
long,  yellow  prismatic  needles.  With  phenylhydrazine,  a  molecular 
compound  is  not  obtained,  but  phenylhydrazine  hydriodide,  iodo- 
benzene,  and  traces  of  phenyicarbimide  are  produced.  The  piperidine 
compound,  CgHjiNjCHIg,  m.  p.  107°,  forms  white  or  pale  yellow 
needles,  and  when  distilled  with  steam  yields  piperidine  hydriodide, 
iodoform,  formic  acid,   and   traces  of  di-iodoacetylene.     The  pyridine 
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compound,  SCgHgNjCHIg,  m.  p.  183°,  crystallises  in  white  needles,  and 
is  decomposed  by  water  with  formation  of  iodoform,  iodic  acid,  and 
pyridine  hydriodide.  The  a-picoline  compound^  2Cj,H4Me]S,CHl3,  is 
obtained  as  a  red,  gummy  mass,  and  when  heated  with  water  yields 
iodine,  iodoform,  and  picoline  hydriodide.  Lutidine  gives  a  dark 
brown  oil.  CoUidine  yields  a  dark  brown  oil  and  long,  transparent 
needles.  The  quinoline  compound,  2C9H7N,CHl3,  m.  p.  132°,  forms 
small,  reddish-brown  needles.     The  caffeine  compound, 

has  m.  p.   154°.       The  triphenylphosphine  compound, 

2P(C,H5)3,CHl3, 
m.  p.  129°,  is  an  amorphous,  yellow  substance. 

Various  other  bases  yield  dark-coloured  precipitates,  which  have 
not  yet  been  investigated ;  that  furnished  by  morphine  has  m.  p. 
248°.  E.  G. 

Isolation  of  Betaine  Hydrochloride  from  Molasses  Residue. 
Felix  Ehrlich  {Ber.,  1912,  46,  2409— 241 3).--Stoltzenberg's  method 
(this  vol.,  i,  680)  of  isolatieg  betaine  hydrochloride  from  molasses 
residue  differs  only  in  unessential  details  from  the  author's  patented 
process  (1904,  D.R.-P.  157173).  Since  betaine  hydrochloride  is 
easily  purified,  is  not  hydrated  or  hygroscopic,  can  be  dried  at  110°, 
and  is  extensively  hydrolytically  dissociated  in  aqueous  solution,  and 
can  be  used  with  the  customary  indicators,  the  author  proposes  that  it 
shall  be  the  standard  substance  in  the  preparation  of  solutions  for 
acidimetry  and  alkalimetry.  C.  S. 

Isomeric  AUylamines.  Prafulla  Chandra  Ray  and  Rasik 
Lal  Datta  (/.  and  Froc.  Asiatic  Soc.  Bengal,  1912.  Reprint  1  p.). — 
Hydrolysis  of  allylthiocarbimide  by  dilute  sulphuric  acid  gives  a  poor 
yield  of  allylamine,  b.  p.  57—58°  (Hofmann,  Ber.,  1867,  1,  182; 
Rinne,  Abstr.,  1874,  50).  The  substitution  of  20%  hydrochloric  acid 
for  sulphuric  acid  gives  a  better  yield  of  an  allylamine,  b.  p.  55 — 58° 
(Gabriel  and  Eschenbach,  Abstr.,  1897,  i,  395).  On  repeating  the 
latter  experiment,  the  authors  find  that  the  bulk  of  the  amine  has 
b.  p.  53 — 54°,  only  a  small  portion  passing  over  between  57°  and  58°.  It 
therefore  appears  that  a  third  isomeric  allylamine  is  formed  during 
hydrolysis  of  the  thiocarbimide  by  hydrochloric  acid.  H.  W. 

The  Action  of  Hydrogen  Peroxide  on  Hexamethylene- 
tetramine.  Conway  von  Girsewald  {Ber.,  1912,  45,  2571 — 2576). — 
In  many  reactions,  hydrogen  peroxide  acts  as  a  monobasic  acid, 
dissociating  into  the  ions  H*  and  O'OH'.  In  accordance  with  this 
behaviour,  when  hexamethylenetetramine  is  dissolved  in  excess  of 
30%  hydrogen  peroxide  and  the  solution  evaporated  in  a  vacuum, 
thick,  colourless  crystals  of  a  salt,  hexamethylenetetQ'amine  hydrogen 
peroxide,  (OR^)qN^,'H2^2^  ^^^  obtained.  It  decomposes  with  explosion 
under  the  action  of  concentrated  sulphuric  acid,  and  liberates  chlorine 
from  concentrated  hydrochloric  acid.  The  solution  shows  the 
characteristic  properties  of  the  components. 

When  acids  are  present,  the  dissociation  of  the  hydrogen  peroxide  is 
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prevented,   and   it   reacts   with   hexamethylenetetramine   forming    a 
peroxide,  namely,  hexamethylonetriperoxidediamine, 

N(0H2-O-O-CH3)jN 
(compare  Baeyer  and  Villiger,  Abstr.,  1900,  i,  626).  Citric  acid  iHthe 
mof't  convenient  acid  to  use  in  the  preparation,  the  reagents  being 
used  in  the  proportion :  28  grams  of  hexamethylenetetramine, 
42  grams  of  citric  acid,  and  140  grams  of  30%  hydrogen  peroxide. 
The  compound  separates  on  warming  the  solution. 

Hexamethylenetriperoxidediamine  is  a  dangerously  explosive  sub- 
stance, its  explosive  properties  being  much  greater  than  those  of  mercury 
fulminate.  T.  S.  P. 

Preparation  of  c2-Glucosamine.  Carl  Neuberg  {BiocJiem. 
Zeitsch.,  1912,  43,  500 — 507). — This  substance  can  be  conveniently 
prepared  by  heating  the  calcium-free  lobster-shells  with  concentrated 
hydrochloric  acid  in  a  water-bath.  After  evaporating  and  allowing 
the  crystals  to  separate  from  the  concentrated  solution,  alcohol  should 
be  added.  S.  B.  S. 

Conversion  of  Aminoethyl  Alcohol  (Colamine)  into  Choline. 
Georg  Trier  {Zeitsch.  physiol.  Chem.y  1912, 80,  409 — 411). — Aminoethyl 
alcohol  has  been  found  in  lecithin  preparations  from  a  number  of 
sources.  The  name  colamine  is  suggested  for  it.  When  methylated 
with  methyl  iodide  and  methyl-alcoholic  potassium  hydroxide  it  is 
converted  into  choline.  Intermediate  products,  such  as  monomethyl- 
and  dimethyl-aminoethyl  alcohol  are  not  formed. 

It  is  considered  that  choline  is  formed  in  the  plant  as  a  degradation 
product  of  methylated  lecithin.  E.  F.  A. 

Iminotetronic  Acid.  Richard  Anschutz  (Ber.,  1912,  46, 
2374 — 2378). — Ethyl  sodiocyanoacetate  and  acetylglycollyl  chloride 
react  in  benzene  to  form  ethyl  a-cyano-y-acetoxyacetoacetate, 

OAc-CH2-C(OH):C(CN)-C02Et, 
m.    p.   49 -6 — 50*5°    long   needles,    from    which    a-cyanotetronic    acidj 

CN-C<^|P^V^^  decomp.  173—174°,  is  obtained,  in  the  form  of 

the  potassium  salt,  by  the  action  of  alcoholic  potassium  ethoxide,  and 

ethyl     iminotetron-a-carboxylate,       COnEt'C^^  ,.„J^^  X    ^>      decomp. 

0(.jNI1)*U 

243'5°  by  boiling  with  alcohol.     The  latter,  which  yields  the  potassium 

salt  of  the  former  by  boiling   with  alcoholic  potassium  ethoxide,  is 

shown  to   be   identical    with   Benary's   ester-amide  of   tetramic   acid 

(Abstr.,  1911,  i,  672).  C.  S. 

The  Walden  Rearrangement.  Vlll.  Conversions  of 
(^-Glutamic  Acid.  Emil  Fischer  and  Annibale  Moreschi  (Ber.,  191 -, 
45,  2447 — 2453). — Natural  (i-glutamic  acid  is  converted  by  nitrous 
acid  into  ^a-hydroxyglutaric  acid.  Nitrosyl  chloride  or  hydrogen 
chloride  and  nitrous  acid  transform  it  into  ^a-chloroglutaric  acid, 
which,    however,    yields    d-a-hydroxyglutaric    acid.      The   last   trans- 
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formation  is  effected  either  by  boiling  with  water  or  by  cold  dilute 
sodium  hydroxide,  or  by  silver  oxide  and  water  at  the  ordinary 
temperature.  In  all  three  cases  the  hydroxy-acid  obtained  has  the 
same  rotatory  power  :  this  is  contrary  to  observations  in  similar  cases, 
especially  that  of  chlorosuccinic  aoid. 

The  sodium  salt  of  Z-a-hydroxyglutaric  acid  forms  a  colourless, 
granular  powder,  [a]n  -  8  65°.  The  free  acid  has  a  very  small 
IsBVorotation. 

^a-Chloroglutaric  acid  has  m.  p.  99°  (corr.),  [ajo  -  12-5°.  It  is 
converted  into  (i-a-hydroxyglutaric  acid,  [ajo  +8*58°,  without  any 
racemisation.  E.  F.  A. 

Preparation  of  Derivatives  of  Glycollio  Carbamides. 
Arnold  Yoswinkel  (D.R.-P.  247270). — When  bromoacetylcarbamide, 
NHa'CO-NH-CO-CHgBr  (9-5  parts),  is  boiled  for  twelve  hours  with 
an  alcoholic  solution  of  anhydrous  sodium  acetate  (4*1  parts),  ib 
furnishes  carhomethoxyacetylcarbamide, 

NHg-CO-NH-CO-CH^-COa'CHg, 
long,  spear-like  crystals,  m.  p.  177° ;  the  following  analogous  compounds 
were  also  obtained ;  from  bromoacetylcarbamide  with  sodium 
isovalerate,  m.p.  165°j  with  sodium  bromoisovalerate,  glistening,  mother- 
of-pearl  scales,  m.  p.  160°;  with  sodium  benzoate,  m.  p.  200°,  and  with 
sodium  salicylate,  m.  p.  235° ;  these  compounds  are  of  therapeutic 
value.  F.  M.  G.  M. 

Brysolin,  a  Thiocarbimidosulphone  from  Brysimum 
perowskianum.  Wilhelm  Schneider  and  Hans  Kaufmann 
(^nwa^ew,  1912,  392,  1 — 15). — The  seeds  of  Erysimum  perowskianum 
contain  a  substance,  probably  a  glucoside,  from  which  a  crystalline 
thiocarbimidosulphone,  closely  related  to  cheiroliu  (Abstr.,  1910,  i,  658), 
has  been  obtained,  in  0*05%  yield,  calculated  on  the  weight  of  the  fresh 
seeds.  The  sui phone,  which  is  called  erysolin,  is  isolated  in  almost  the 
same  manner  as  cheirolin  from  wallflower  seeds  {loc.  cit.). 

Erysolin,  C^-Hj^OgNSg,  m.  p.  59 — 60°,  colourless  prisms,  is  optically 
inactive.  It  reacts  with  alcoholic  ammonia  to  form  a  thiocarhainide, 
CgHj^OgNgSg,  m.  p.  143 — 144°,  and  is  hydrolysed  by  boiling  iV-hydro- 
chloric  acid,  yielding  hydrogen  sulphide,  carbon  dioxide,  and  a  base, 
CgHjgOgNS  {hydrochloride,  m.  p.  160°,  colourless  \Q2i^Qt&;  platinichloride^ 
decomp.  205-207°),  the  oxidation  of  which  by  nitric  acid,  D  1*5,  at 
200°  yields  methanesulphonic  acid.  A  fuller  examination  of  the 
natural  erysolin  has  not  been  undertaken  on  account  of  lack  of 
material,  but  the  preceding  facts,  considered  in  conjunction  with  the 
close  relation  of  erysolin  to  cheirolin,  leave  little  doubt  that  erysolin 
is  methyl-h-thiocarhimidobutylsulphone,  CH3*S02*[CH2]4*NCS.  This 
supposition  has  been  verified  by  the  synthesis  of  the  latter.  Methyl 
y-cyanopropyl  sulphide,  CN'[CH2]3'SMe,  b.  p.  218°,  obtained  from 
y-chlbrobutyronitrile  and  alcoholic  sodium  methylmercaptide  at  0°,  is 
reduced  by  sodium  and  boiling  alcohol  to  methyl  8-aminobutyl  sulphide, 
NH2-[CH2]4-SMe,  b.  p.l88— 190°.  This  base,  which  has  an  odour 
resembling  that  of  piperidine,  forms  a  hydrochloride,  m.  p.  153 — 154°, 
leaflets,  oxalate,  decomp.  202°,  picrate,  m.  p.  116 — 118°,  yellow  needles, 
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picrolonate,  decomp.  172 — 174°,  canary  yellow  plates,  thioca/i'bamide, 
n,.  p.  42 — 45°,  and  j!fS-dimeihiodide,  CpHggNSIg,  m.  p.  142°  which  is 
very  stable.  (The  last  fact  is  interesting  in  conuexiou  with  the  non- 
existence of  iy^Ay-dimethiodides  of  RS-CH2-CH2-NH2  [this  vol.,  i,  191] 
and  the  instability  of  the  iN^-S'-dimethiodide  of  CHg-S-OH^-CHa-CHg'NHg 
[Schneider,  loc.  cit.]). 

Methyl  8-aminobutyl  sulphide  in  acetone  is  oxidised  by  concentrated 
hydrogen  peroxide  to  methyl-h-aminohutyhulphojnde^  NH2*[CH2]4'SOMe, 
which  forms  an  oxalate^  m.  p.  174 — 179°,  picraie^  w.  p.  149°,  and 
picrolonate,  m.  p.  195°  (decomp.).  Methyl  8-aminobutyl  sulphide 
hydrochloride  is  oxidised  by  aqueous  potassium  permanganate  to  the 
sulphone,  NH2-[CH2]4-S02Me,  m.  p.  42°,  b.  p.  165°/4  mm.,  which  is 
identical  with  the  base  obtained  by  the  hydrolysis  of  erysolin.  It 
forms  a  hydrochloride,  m.  p.  160°,  platinichloride,  decomp.  205 — 207°, 
aurichloride,  m.  p.  187 — 189°,  yellow  plates,  picrate,  decomp.  216°, 
picrolonate,  m.  p.  144°,  decomp.  205°,  yellow  needles,  thiocarbamide, 
m.  p.  147°,  and  dimethiodide,  CgH2o02NSI,  m.  p.  138°,  colourless 
needles. 

By  Braun's  method  (this  vol.,  i,  693),  the  sulphone  is  converted  into 
methyl-8-thiocarbimidobutylsulphone,  which  proves  to  be  identical 
with  erysolin.  C.  S. 

Fulminic  Acid.  VI.  Polymeric  Pulminic  Acids.  Heinrich 
WiELAND  and  Artur  Baumann  (Annalen,  1912,  392,  196— 213).— Of 
the  three  polynjerides,  CgHgOgNg,  of  fulminic  acid,  only  the  constitution 
of  i80cyanilic  acid  remains  to  be  determined  ;  meta-fulminuric  acid  is 
4  : 5-dioximiDO-4  :  5-dihydroisooxazole  (Abstr.,  1909,  i,  369),  and  iso- 
fulminuric  acid  is  3-hydroxyfurazan-4-carbonamide,  as  suggested  by 
Nef,  who  obtained  the  substance  by  the  action  of  ammonia  on 
chloroform oxime.  The  authors  have  now  thoroughly  examined  this 
reaction.  A  cold  ethereal  solution  of  chloroformoxime  (obtained  from 
silver  fulminate  and  hydrochloric  acid)  is  treated  with  iV-ammonia. 
isoFulminuric  acid  is  not  a  direct  product  of  the  reaction.  Doubtless 
fulminic  acid  is  formed  and  immediately  polymerises  to  meta-fulminuric 
acid.  From  this,  by  the  action  of  the  ammonia,  the  intermediate 
products  of  the  reaction  are  obtained.  These  products  are  3-hydr- 
oxy  1  urazan-4-carbonamidine,  oximinomalonamideamidoxime,  oximino- 
malonohydroxamamidine  (these  three  are  the  solid  products  of  the 
reaction  ;  the  first  two  are  the  main  products,  and  yield  zsofulminuric 
acid  by  warming  with  ammonia),  a  yellow  oil,  and  3-amino-4-oximino- 
i^ooxazolone  (Abstr.,  1909,  i,  61()).  The  separation  of  these  substances 
is  described. 

The  amidoxime  of  oximinomalonamide, 

noh:c(NH2)-c(:noh)-co-nh2, 

decomp.   170°,  sulphur-yellow  needles,  forms  colourless   solutions    in 

acids  and  jellow  solutions  in  alkalis,  and  reacts  with  sodium  nitrite  in 

cold    15%  hydrochloric  acid  to  form   nitrous  oxide    and  a  substance, 

CgHgOgNg,  m.  p.  215°  (decomp.),  colourless  needing,  which  is  isomeric, 

NH 
but  not  identical,  with  oximinomalonamide,  I__>C(CO*NH2)2.     This 
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substance  is  hydrolysed  by   boiling  concentrated    barium    hydroxide, 
yielding  oximinomalonic  acid  and  oxiiniiiomalonamic  acidy 

co2H-c(:noh)-co-nh2, 

m.  p.  137°  (decomp.). 

The  amidine  of  oximinomalonhydroxamic  acid, 

noh:c(oh)-C(Noh)-c(:nh)-nh2, 

m.  p.  177°  (decomp.),  colourless  needles,  is  produced  only  in  small 
quantity  by  the  interaction  of  ammonia  and  chloroformoxime  ;  together 
with  the  amidoxime,  it  is  more  conveniently  obtained  by  allowing 
oximinocyanoacethydroxamic  acid  and  an  excess  of  aqueous  ammonia 
to  evaporate  in  the  air.  The  amidine  forms  colourless  solutions  in 
acids  and  yellow  solutions  in  alkalis,  develops  a  bluish-violet  coloration 
with  dilute  ferric  chloride,  forms  an  intensely  yellow  silver  salt,  and 
reacts  with  nitrous  acid  to  form  oximinomalonamidine, 

co2H'C(:noh)-c(:nh)-nh2, 

decomp.  283°,  colourless  needles,  which  does  not  give  a  coloration  with 
ferric  chloride,  but  develops  a  deep  violet  coloration  with  ferrous 
sulphate  and  sodium  acetate. 

isoFulminuric  acid  is  best  obtained  by  boiling  the  two  products 
mentioned  above  with  an  excess  of  aqueous  ammonia  for  three  hours,  and 
decomposing  the  resulting  ammonium  isofulmin urate  by  hydrochloric 
acid.  It  has  m.  p.  202°  (decomp.),  and  is  much  less  soluble  in  water 
or  alcohol  than  Ehrenberg  states.  Reactions  of  the  acid  with  metallic 
salts  and  so  forth  are  mentioned.  By  hydrolysis  with  boiling  barium 
hydroxide,  it  yields  barium  3-hydroxyfurazan-4-carboxylate.  iso- 
Fulminuric  acid  is  also  obtained  from  metafulminuric  acid,  either  by 
its  spontaneous  decomposition  in  a  sealed  vessel  (Scholvien's  /3-iso- 
fulminuric  acid,  m.  p.  196°,  stated  to  be  so  produced,  is  ordinary  iso- 
fulminuric  acid),  or  by  heating  it  with  a  slight  excess  of  sodium 
carbonate  on  the  water-bath  for  a  few  minutes. 

5-l7nino-4:-oximino-3-hydroxy-4: :  6'dthydroisooxazole, 

decomp.  143°,  orange-yellow,  crystalline  powder,  is  obtained  by 
warming  metafulminuric  acid  for  two  to  three  minutes  with  ^-sodium 
carbonate  at  60 — 70°,  cooling  to  0°,  and  faintly  acidifying  with  hydro- 
chloric acid.  It  is  unstable,  gives  no  coloration  with  ferric  chloride, 
and  is  converted  into  oximinomalonhydroxamic  acid  by  keeping  with 
dilute  hydrochloric  acid.  C.   S. 

Mercury  Fulminate.  Robert  Philip  (Zeitsch.  ges.  Schiessund. 
Sprengstoffwesen,  1912,  7,  109—112,  156—162,  180-182,  198—200, 
221 — 225). — A  series  of  papers  dealing  with  different  methods  of 
preparing  mercury  fulminate,  its  puriBcation,  and  analysis,  with  the 
theoretical  considerations  involved  in  these  operations.    F.  M.  G.  M. 

Nitroglyoxime.  Eugen  Bamberger  and  Umetaro  Suzuki  {Ber.y 
1912,  45,  2740 — 2758). — The  preparation  and  properties  of  nitro- 
glyoxime have  been  investigated. 

Nitroglyoxime  is  obtained  in  good  yield  by  the  regulated  action  of 
nitric  acid  (D  1*4 — 1*41)  on  glyoxime  dissolved  in  a  mixture  of  ether 

3  m  2 
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and  water.  The  prosence  of  small  quantities  of  nitrous  acid  appears 
eFsential  to  the  success  of  the  operation.  It  appears  probable  that 
the  6r9t  stage  of  the  reaction  consists  in  the  formation  of  nitroso- 
^lyoxime,  which  is  subsequently  oxidised  to  nitroglyoxime,  the  nitrous 
acid  simultaneously  formed  then  acting  on  a  further  quantity  of  the 
original  material : 

h-c:n-oh   hno,    on-c:n-oh   HN03    o,n-c:n.oh 
h-c!n-oh    -^     h-c:n-oh    — >      h-c:n-oh' 

Nitroglyoxime  crystallises  in  white,  silky  needles,  which  swell  up 
at  111°.  The  temperature  is,  however,  largely  dependent  on  external 
circumstances,  such  as  rate  of  heating,  width  of  capillary  tube,  etc. 
On  further  heating,  a  second  more  violent  swelling  occurs  accompanied 
by  evolution  of  gas.  In  the  pure  state  it  is  stable.  In  aqueous 
solution,  it  gives  a  red  coloration  with  ferric  chloride,  which,  on 
keeping,  increases  in  intensity  and  does  not  pass  into  ether  when 
agitated  with  the  latter.  It  yields  a  scarlet  ammonium  salt,  a 
potassium  salt,  CgHgO^NgK,  terra-cotta  needles,  a  silver  salt, 

and  a  copper  salt,  (C2H204N3)^Cu,2H20,  dark  green,  almost  black 
needles.  The  water  of  crystallisation  in  the  two  latter  salts  could 
not  be  directly  determined,  since  they  decompose  in  a  vacuum  at 
50—60°.  The  lead  salt,  (C2H204N3)Pb-0-Pb(C2H204N3),  is  formed 
as  a  yellow  precipitate  when  aqueous  solutions  of  lead  acetate  and 
nitroglyoxime  are  mixed,  and  is  adapted  for  the  detection  of  small 
quantities  of  the  latter,  since  its  aqueous  suspension,  when  boiled, 
becomes  colourless  and  almost  clear. 

The  hydrazine  salt,  C2H204N8(NH3*NH2)»  decomposing  on  rapid 
heating  at  95°,  when  treated  with  acetone  deposits  white  needles, 
decomposing  at  about  92°,  according  to  the  method  of  heating. 

Dihenzoylnitroglyoxime,  white  needles  decomposing  at  151*5°,  is 
obtained  by  the  action  of  benzoyl  chloride  and  potassium  hydroxide  on 
an  aqueous  solution  of  nitroglyoxime. 

"When  a  solution  of  nitroglyoxime  in  water  is  slowly  distilled, 
decomposition  occurs  with  the  formation  of  nitrous  oxide,  nitrogen, 
nitric  oxide,  carbon  dioxide,  hydrocyanic  acid,  formic  acid,  oxalic 
acid,  hydroxylamine,  and  ammonia,  together  with  an  oily  acid 
substance,  which  has  a  powerful  aldehydic  odour.  It  is  soluble  in 
sodium  hydroxide,  but  apparently  unable  to  react  with  phenyl- 
hydrazine  or  ^-nitrophenyl hydrazine.  It  does  not  reduce  ammoniacal 
silver  nitrate  or  Fehling's  solution.  When  allowed  to  remain  in 
contact  with  water,  it  deposits  a  white  substance,  m.  p.  about  105°. 

[With  Jul.  Potschiwauscheg.] — Methazonic  acid  (Meister,  Atstr., 
1907,  i,  885;  Steinkopf,  Abstr.,  1909,  i,  559)  is  transformed  into 
nitroglyoxime  when  sulphuric  acid  is  slowly  added  to  a  solution  of  the 
potassium  salt  and  sodium  nitrite  at  0 — 4°. 

[With  Marib  Finkelstein.] — Ulpiani's  compound, 
2C2H303N3,H20, 
prepared  from  glyoxime  and  nitrogen  peroxide,  proves  to  be  a  mixture 
of    glyoxime    and    nitroglyoxime    with    small    quautitie-?    of    a    third 
substance.  H.  W. 
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Reduction  of  Ethyl  Diazoacetate.  II.  August  Darapsky  and 
MoRESHWAR  Prabhakar  {Ber.^  1912,  45,  2617 — 2625.  Compare  this 
vol.,  i,  543). — Hydrazinoacetic  acid  is  obtained  in  good  yield  (65%)  by 
reducing  isouitroaiuinoacetic  (nitrosohydroxylaminoacetic)  acid, 

OH-N(NO)-CH2-C02H, 
with  sodium  amalj^am  in  alkaline  solution  (compare  Traube  and  Hoffa, 
Abstr.,  1897,  i,  138;  1898,  i,  235). 

Ethyl  nitrosohydrazinoacetate,  which  was  previously  described  as  an 
oil,  has  now  been  obtained  in  long,  stout,  colourless  prisms,  m.  p.  33°. 
By  reducing  ethyl  diazoacetate  with  zinc  dust  and  acetic  acid  in 
ethereal  solution,  Curtius  and  Jay  (Abstr.,  1889,  340)  obtained  a 
hydrazine  compound,  presumably  the  acetate  of  ethyl  hydrazinoacetate. 
The  authors  have  repeated  the  reduction,  but  from  the  product,  only 
ethyl  aminoacetate  could  be  isolated. 

Diazoacetic  acil  is  readily  reduced  by  zinc  dust  and  sodium 
hydroxide  to  hydrazinoacetic  acid,  which  is  also  obtained  in  good  yield 
by  reducing  Pechmann's  (Abstr.,  1895,  i,  642)  ethyl  sulphohydrazi- 
methylenecarboxylate  with  sodium  amalgam  in  aqueous  solution.  The 
latter  reaction  is  best  interpreted  on  the  assumption  that  the  sulpho- 
compound  has  the  structure  SOgK'NH'NICH'COgEt,  and  not  the 
NH- 


cyclic  structure,  '  >'QE['COQEt,  proposed  by  Pechmann. 

Attempts  to  prepare  the  hydrazino-acid  by  reducing  the  hydrazone 
of  glyoxylic  acid  proved  fruitless.  The  semicarbazone,  on  the  other 
hand,  is  readily  reduced  to  NHa-OO-NH-NH-CH^-COgH,  which, 
however,  was  not  isolated,  but  hydrolysed  by  hydrochloric  acid  to 
hydrazinoacetic  acid.  F.  B. 

Estimation  of  Active  Hydrogen  in  Organic  Compounds  by- 
Magnesium  Methyl  Iodide.  Th.  Zerewitinoff  {Ber.,  1912,  45, 
2384 — 2389). — In  contrast  to  the  results  obtained  by  Hibbert 
(Trans.,  1912,  101,  328),  the  author  finds  that  methyl,  ethyl,  and 
propyl  alcohols  yield  practically  the  theoretical  amount  of  methane  by 
interaction  with  magnesium  methyl  iodide  in  pyridine. 

From  the  results  of  experiments  on  the  reaction  between  magnesium 
methyl  iodide  and  ethylenediamine,  o-,  m-,  and  />-phenylenediamines, 
benzidine,  o-tolidine,  oo'-diaminostilbene,  and  1 : 2-naphthylenediamine 
in  pyridine  or  anisole,  it  is  found  that  compounds  containing  two 
amino-groups  yield  two  molecules  of  methane  at  the  ordinary 
temperature  and  three  molecules  by  warming ;  the  fourth  aminic 
hydrogen  atom  cannot  be  made  to  react  with  magnesium  methyl 
iodide  (compare  Abstr.,  1908,  i,  593).  The  abnormal  behaviour  of 
malonamide  {loc.  cit.),  which  by  warming  reacts  with  4  molecules  of 
magnesium  methyl  iodide,  is  due  to  the  activity  of  one  of  the 
methylene  hydrogen  atoms. 

Indene,  fluorene,  ahd  aa'-dinaphthafluorene  do  not  react  with 
magnesium  methyl  iodide  in  pyridine  at  the  ordinary  temperature  ; 
however,  by  warming  to  85°  one  molecule  of  methane  is  evolved. 
Phenylfliiorene  and  a-naphthyldinaphthafluorene  also  only  react  when 
warmed.  Phenylfluorenol  and  a-naphthyldinaphthafluorenol  partly 
react  with  magnesium  methyl  iodide  at  the  ordinary  temperature,  but 
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must  be  heated  to  85^  in  order  that  one  molecule  of  methane  may  be 
liberated. 

Only  hydrocarbons  of  the  fluorene  type  react  with  magnesium 
methyl  iodide;  diphenylmethane,  triphenylmethane,  dinaphthylmethane, 
and  trinaphthylmethane  (a  and  fi)  do  not  react  either  in  the  cold  or 
by  warming.  C.  S. 

Polymerisation  of  cyc^oPentadiene.  Hans  Stobbe  and  Fritz 
Reuss  (AjinaUii,  1912,  391,  151  — 168).— By  the  spontaneous  poly- 
merisation of  cycfopentadiene,  6icyc/opentadiene  is  the  only  product  at 
temperatures  up  to  100°;  at  higher  temperatures,  for  example,  at  135°, 
poZycyc/opentadiene  is  also  formed. 

In  darkness  at  20°,  the  polymerisation  to  the  bicyclic  compound  is 
practically  complete  in  thirty  days,  proceeding  rapidly  in  the  early 
stages  and  then  more  slowly  as  the  process  approaches  completion. 
The  rate  of  polymerisation  is  affected  only  very  slightly  by  air  or 
light.  The  course  of  the  polymerisation  is  estimated  by  the  change 
in  the  refractive  index. 

c?/c/oPentadiene  is  prepared  by  the  distillation  of  commercial  dicyclo- 
pentadiene  at  166 — 167°,  the  fraction,  b.  p.  41*5 — 42°,  being  redistilled 
until  its  refractive  indices,  n^  1  441 13  and  Wp  1*45380,  are  constant. 
DicycZopentadiene,  m.  p.  32°,  b.  p.  70°/24  mm.,  is  obtained  by  the 
spontaneous  polymerisation  of  cyc/opentadiene,  and  has  n^  1  51047 
and  n^  1-52181.  C.  S. 

A^  ■'-cycZoHexadiene.  Carl  D.  Harries  (Ber,,  1912,  45,  2586. 
Compare  this  vol.,  i,  343). — The  hydrocarbon  combines  with  bromine 
(one  mol.)  in  chloroform  solution,  yielding  the  dibromide,  m.  p.  108°, 
described  by  Crossley  (Trans.,  1904,  86,  1403).  F.  B. 

The  Problem  of  Beozene  Structure  Reviewed  from  Thermo- 
chemical  Standpoint.  Willebrord  Tombrock  (Chem.  News, 
1912,  106,  155 — 156). — The  heat  liberated  in  the  successive  stages 
of  the  hydration  of  benzene  is  less  than  that  set  free  in  similar  changes 
in  open -chain  compounds,  and  by  ascribing  the  differences  involved 
to  the  absorption  of  energy  in  the  benzene  ring,  it  is  shown  that 
information  may  be  obtained  in  reference  to  the  benzene  structure.  By 
assuming  Kekule's  formula  and  correcting  the  heat  of  hydration  for 
the  influence  of  the  ring  structure,  a  value  is  obtained  which  agrees 
closely  with  the  heat  of  hydration  of  open-chain  compounds.  When 
the  centric  formula  is  assumed,  this  concordance  is  no  longer  found. 

H.  M.  D. 

Preparation  of  Nitrostyrene  and  of  Arylnitroethanol 
Derivatives.  Karl  W.  Rosenmund  (D.R.-P.  247817.  Compare 
Abstr.,  1905,  i,  65;  1911,  i,  34). — Pseudo-acids  of  the  general  formula 

X-CH(OH)'CH:NO-OMe  (X  =  aryl) 
are   readily   obtained    by   the   action    of    nitromethane    on    acylated 
hydroxyaryl   aldehydes ;   these    substances    by    treatment    with    acids 
furnish  derivatives  of    nitrostyrene,   which  by  subsequent  hydrolysis 
with  alkalis  yield  the  corresponding  hydroxy-compounds. 
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Ethylcarhonatohenzaldehydey  m.  p.  18°  b.  p.  175 — 180°/in  a  vacuum, 
when  treated  with  nitromethane  in  sodium  methoxide  solution 
furnishes  ethylcarhonatonitrostyrene,  OEt'CO'O'CgH^'CHICH'NOg, 
yellow  needles,  m.  p.  110°  and  ethylcarhonatophenylnitroethanol 
C2H50-CO-0-C6H4-CH(OH)-CH2-N02,  yellow  needles,  m.  p.  91-5°. 
whilst  benzoylvanillin  yields  vanillylnitroethyUne, 

OH-C6H3(OMe)-CH:CH-N02, 
intensely  yellow  needles,  m.  p.  161°,  and  oanUlylnitroethanol^ 

OH-C6H3(OMe)-CH(OH)-CH2-N02, 
a  yellow  oil. 

Dihenzoylprotocatechualdehyde,  m.  p.  96 — 97°,  yields  dihenzoyldioxy- 
m>os<2/rewe,CgH3(OBz)2-CH:CB['N02,  yellow  needles,  m.  p.  143—144°, 
which  when  treated  with  alcoholic  alkaline  hydroxides  furnishes  nitro- 
dihydroxystyrene,  CgH3(OH)2'CHICH*N02,  yellow  needles,  m.  p.  155° 
(decomp  ).  F.  M.  G.  M. 

Phenanthrene-lO-salphonic  Acid  and  Certain  of  its 
Derivatives.  Hakan  Sandqvist  {Annalen^  1912,  392,  76 — 91). — 
Fhenanthrene-lO-sulphonic  acid,  Ci^EIg'S03H,2H[20,  m.  p.  134° 
(decomp.)  (174°  when  anhydrous),  leaflets  or  needles,  is  obtained  in  the 
form  of  the  sodium  salt  in  about  60%  yield  by  the  interaction  of 
aqueous  sodium  sulphite  and  10-bromophenanthrene  at  330 — 340°  for 
nine  hours  ;  the  method  is  not  satisfactory  on  the  small  scale.  A 
process  is  described  whereby  the  acid  is  obtained  by  the  prolonged 
action  of  concentrated  sulphuric  acid  on  finely  divided  phenanthrene  at 
the  ordinary  temperature.  The  molecular  conductivities  at  18°  of  the 
acid  in  aqueous  solution,  v  =  34*25,  63*69,  127'8,  511*5,  and  1019,  are 
319-4,  324-7,  329*2,  334*7,  and  334*7  respectively. 

The  salts,  obtained  from  the  acid  in  aqueous  solution  and  the 
hydroxide,  oxide,  or  carbonate  of  the  requisite  metal,  crystallise  more 
readily  and  are  much  more  soluble  than  most  of  the  salts  of  other 
phenanthrenesul phonic  acids.  The  following  are  described,  the 
numbers  in  brackets  denoting  the  weight  of  anhydrous  salt  which  will 
dissolve  in  100  grams  of  water  at  20° :  potassium  salt,  leaflets  con- 
taining H2O  (0*84) ;  ammonium  salt,  needles  or  leaflets  containing 
lIHgO  (4*41) ;  sodium  salt,  leaflets  containing  2H20(1*63);  calcium 
salt,  leaflets  with  2H2O  (0*30) ;  barium  salt,  leaflets  with  SHgO  (0*13) ; 
magnesium  salt,  leaflets  with  SHgO  (0*22)  ;  zinc  salt,  leaflets  and 
plates  with  6H2O  (015) ;  ferrous  salt,  almost  white  leaflets  with 
6H2O  (0*16);  lead  salt,  needles  or  leaflets  with  4H2O ;  copper  salt, 
green  plates  with  4H2O  (026) ;  silver  salt,  anhydrous  leaflets  (0*52). 

Phenanthrene-10-sulphonyl  chloride,  which  is  hydrolysed  completely 
by  water  at  230°,  is  converted  in  benzene  solution  by  concentrated 
aqueous  ammonia  into  the  sulphonamide,  m.  p.  193*5°  needles.  Methyl 
phenanthrenelO-sulphonate,  m.  p.  106°,  and  the  ethyl  ester,  m.  p.  108°, 
are  obtained  from  the  potassium  salt  and  the  alkyl  sulphate. 

When  heated  at  250 — 260°,  anhydrous  ammonium  phenanthrene-10- 
sulphonato  is  partly  converted  into  ammonium  phenanthrene-2- 
sulphonate  and  partly  changed  to  phenanthrene  and  an  ammonium 
phenanthrenedisulphonate. 

Sodium   phenanthrene-10-sulphonate   yields  phenanthraquinone   by 
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oxidation  with  boiling  chromic  and  acetic  acids,  but  scarcely  any 
quinone  is  formed  when  one  part  or  more  of  potassium  phenanthrene- 
3-sulphonate  is  present.  C.  S. 

Photochemical  Changes  of  Acenaphthylene.  I.  Karl 
DziEWONSKi  and  G.  Rapalski  [and,  in  part,  Z.  Leyko]  {Ber.^  1912,  46, 
2491  —  2495*). — On  exposure  of  yellow  acenaphthylene  in  benzene 
solution  to  sunlight,  it  undergoes  polymerisation,  the  new  compound 
crystallising  in  slender,  colourless  needles  of  silky  lustre,  m.  p. 
306 — 307°  ;  this  is  completely  saturated,  and  does  not  dissolve  in 
concentrated  sulphuric  acid.  It  has  the  composition  (Cj2Hg)2»  and, 
when  oxidised  with  chromic  acid,  is  converted  almost  quantitatively 
into  naphthalic  anhydride.     This  behaviour  characterises  it  as  dinaph- 

thylenecyclobutane     (annexed      formula). 

In  view  of  the  seven  rings  present,  the 

name  heptacychne  is  proposed. 

In  addition  to  the  above  an  isomeric 

hydrocarbon  crystallising  in  well  formed, 
large,  monoclinic  prisms,  m.  p.  234°,  is  also  formed.  E.  F.  A. 

Fluoroanilines  and  Pluorophenols,  I.  J.  Rinkes  {Chem. 
Weekblad,  1912,  9,  778— 783).— A  number  of  fluoro-derivatives  of 
aniline  and  phenol  have  been  prepared.  jt?-Fluoroaniline  is  obtained  by 
reducing  jo-fluoronitrobenzene  with  iron-powder  and  sulphuric  acid, 
(compare  Wallach  and  Heusler,  Abstr.,  1888,  362).  It  forms  colour- 
less crystals,  m.  p.  -1*9°,  b.  p.  85°/ 19  mm.  The  hydrochloride, 
formed  hy  the  action  of  hydrogen  chloride  on  the  base  in  solution  in 
carbon  tetrachloride,  has  b.  p.  167°/27  mm. 

Diazotisation  of  jt>-fluoroaniline  by  Gattermann's  method  yields 
p-Jluorophe'iiol,  white  crystals,  m.  p.  46*0^,  b.  p.  81  "5°/ 13  mm. 

o- Fluor oam line  is  prepared  by  reduction  of  o-fluoronitrobenzene  with 
iron  and  very  dilute  sulphuric  acid.  Repeated  distillation  yields  a 
product,  m.  p.  -34*6°,  b.  p.  68-5°/14  mm.  It  is  colourless,  and  has  a 
faint  aniline-like  odour.  On  diazotisation,  it  resinifies,  so  that  the 
corresponding  phenol  could  not  be  prepared.  A.  J.  W. 

Action  of  Formaldehyde  on  )8-Phenylethylamine.  Herman 
Decker  and  Paul  Becker  (^er.,  1912,  45,  2404— 2409).— A  boiling 
alcoholic  solution  of  )8-phenylethylamine  { platinichloride,  ni.  p. 
253 — 254°,  yellow  leaflets)  reacts  with  methyl  sulphate  in  the  presence 
of  sufficient  sodium  carbonate  to  keep  -the  solution  neutral,  to  form 
P-phenylethyltrimethylammonium  iodide,  CHgPh'CHg'NMegl,  m.  p. 
227 — 230°,  colourless  leaflets  ;  the  corresponding  platinichloride  has 
m.  p.  250°.  ^-Phenylethylamine  hydrochloride  and  an  excess  of  40% 
formaldehyde  at  130 — 140°  for  three  hours  yield  the  hydrochloride, 
white  leaflets,  of  ^-phenykthyldimethylamine,  CHgPh'CHg'NMeg,  b.  p. 
204 — 206°,  which  forms  a.  picrate,  m.  p.  133 — 134°,  yellow  needles,  and 
platinichloride,  m.  p.  206 — 208°  (corr.),  and  yields  the  preceding 
quaternary  ammonium  iodide  by  methylation  as  above. 

The  base  obtained  by  the  decomposition  of  /8-phenylethylglycine  or 
its  hydrochloride  at  their  m.  p.'s  (Abstr.,  1911,  i,  714)  is  fi-phenylethyl- 
*  and  Bull.  Acad.  Sci.  Cracow,  1912,  A,  714—720. 
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methylaminsj  CHgPh'CHg-NHMe.  This  base,  which  forms  a  hydro- 
chlorideoiwdi  platinichloride,  m.  p.  164 — 156°  and  225— 226°  respectively, 
reacts  with  formaldehyde  as  above,  to  form  )8-phenylethyldimethyi- 
amine.  0.  S. 

Syntheses  in  the  Fatty  Aromatic  Series.  VIII.  Phenol 
Bases.  Julius  von  Beaun  and  H. .  Deutsch  {Ber.^  1912,  45, 
2504 — 2522). — Compounds  of  the  type  of  hordenine, 

OH-CgH^-CHa'CHg-NMeg, 
have  been  prepared,   in  which  by  the  introduction  of  additional  CHg 
group  the  NMog  is  further   removed  from  the  benzene  ring,  in  order  to 
examine  their  pharmacological  properties. 

y-o-Uydrnxy2:)henyl'pr(ypyldimethyla7nine  and  the  isomeric  y-^-hydroxy- 
phenylpropyldirmthylamine,  OH'0^^'\QK^^'l^M.ec^,  also  8-ip-hydroxy- 
phenylhutyldimethylamhw,  OH'CgH4*[CH2]4*NMe2,  and  ^-^hydroxy- 
phenylamyldimethylctminey  OH'CgH^'JCHgJg'NMeg,  have  been  prepared 
by  methods  analogous  to  those  used  by  Barger  (Trans.,  1909,  95, 
1123)  in  synthesising  hordenine.     The  phenylalkyl  chlorides, 

Ph-[CHJ:.C1, 

were  cautiously  nitrated,  the  nitrochloro-compounds, 

N02-CgH4-[CH2]a;Cl, 

acted  on  by  dimethylamine,  the  nitro- bases, 

]Sr02-C6H4-[CH2]a.-NMe,, 
reduced,  and  the  amino-group  in  the  diamines, 

replaced  by  hydroxyl.  Only  in  the  propyl  series  is  proof  given  that 
nitration  takes  place  in  the  para-position.  All  four  compounds  act 
in  the  opposite  manner  to  hordenine,  since  they  lower  the  blood 
pressure ;  the  effect  of  o-hydroxyphenylpropyldimethylamine  is  very 
small. 

y-o-Hydroxyphenylpropyldimethylamine  is  a  viscid,  almost  odourless, 
faintly  yellow-coloured  oil.  The  hydrochloride  is  colourless,  m.  p. 
155 — 156°;  the  platinichloride  forms  small,  yellow  crystals,  m.  p.  160° 
(decomp.) ;  the  methiodide  is  colourless,  m.  p.  175°;  the  picrate 
separates  in  dark  red,  stout  crystals,  m.  p.  127°.  The  benzoyl 
derivative  is  oily. 

y-^-Nitrophenylpropyl  chloride,  prepared  by  nitration  of  y-phenyl- 
propyl  chloride,  has  b.  p.  176 — 180°.  On  reduction  with  tin  and 
hydrochloric  acid,  ^-y-chloropropylaniline,  NHg'CgH^'LCHgJgCl,  is 
obtained.  In  addition  chlorine  enters  the  benzene  ring,  but  this 
compound  has  not  been  isolated.  The  aniline  is  a  brown  oil  with  an 
odour  of  camphor  ;  the  hydrochloride  has  m.  p.  174°;  the  platinichloride 
forms  a  yellow  mass,  m.  p.  166°,  which  is  decomposed  even  by  cold 
water  ;  the  benzoyl  derivative  has  m.  p.  118°;  the  phenylthiocarbamide 
forms  slender,  colourless  crystals,  m.  p.  125 — 126°. 

The  phenylthiocarbamide  of  tetrahydroquinoline,  produced  from  the 
o-isomeride  of  the  above,  has  m.  p.  109°.  The  behaviour  of /?-chloropropyl- 
anilino  on  distillation  and  towards  potassium  hydroxide,  carbonate  or 
acetate  establishes  the  absence  of  any  o-chloropropylaniline  from  this 
product. 

y-^-Hydroxyphenylpropyl  chloride  is  a  faintly  yellow-coloured  liquid 
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b.  p.  161—15378  mm.  The  uretfiane,  NHPh-CO-0-CeH^-[CH2]8Cl, 
forms  a  maas  of  crystalline  threads,  m.  p.  124°. 

y-p'Hi/droxi/phenylpropyl  alcohol  (homoti/rosol),  OH'CgH^'[CH2l3'OH, 
forms  colourless  crystals  resembling  snow  crystals,  m.  p.  55°  ;  it  gives 
an  indigo-blue  coloration  with  ferric  chloride.  It  tastes  only  faintly 
bitter,  and  is  without  action  on  Fehling's  solution.  It  is  physiologically 
indifferent.  The  dibenzoyl  derivative  crystallises  in  colourless 
platelets,   m.    p.  72°. 

y-T^-N^itrophenylp'opyldimethylamine  has  b.  p.  168  — 170°/ 12  mm., 
188 — 191°/22  mm.,  entirely  without  decomposition ;  it  is  yellow  oil, 
non-miscible  with  water  with  a  faintly  basic  odour.  The  picrate  is 
sparingly  soluble  in  alcohol ;  the  methiodide  separates  in  small,  yellow 
crystals. 

y-p-Amiiwphenylpropyldimethylamine  is  a  colourless,  mobile  liquid  of 
strong  basic  odour,  b.  p.  150— 155°/10  mm.,  155— 160°/12  mm.,  with 
some  decomposition.  The  benzoyl  derivative  and  picrate  are  oily;  the 
crystalline  hydrochloride  reddens  on  exposure,  and  blackens  above  200° 
when  heated.  The  platinicMoride  yields  well-formed,  yellow  crystals, 
m.  p.  201° 

Homohordenine  separates  in  stunted,  colourless  crystals,  m.  p. 
105 — 106°.  The  picrate  crystallises  in  lustrous  platelets,  m.  p.  164°; 
the  hydrochloride  forms  plates,  m.  p.  142°;  the  platinichloride  yields 
red  platelets,  m.  p.  160°;  the  methiodide  has  ra.  p.  158°.  The  lethal 
dose  of  homohordenine  for  rabbits  is  0-25  gram. 

S-p-Nitroplienylbutyl  chloride  is  a  yellow  liquid  of  aromatic  odour, 
b.  p.  182—19077  mm. 

B-p-Nitrop/ienylbutyUimethylamine  is  a  viscid,  odourless  oil,  b.  p. 
166— 168°/7  mm.  ;  the  picrate  has  m.  p.  90-95°. 

hip-Ajniiwphenylbutyldi^nethylamine  has  b.  p.  154 — 1 5 7°/7  mm. ,  solidi- 
fying to  a  crystnlline  mass,  m.  p.  53°;  the  picrate  has  m.  p.  120°;  the 
hydrochloride  blackens  at  215°,  m.  p.  221°;  the  platinichloride  blackens 
at  210°,  m.  p.  212°. 

8-p- Hydroxy phenylbuty I dimethylamine  separates  in  lustrous,  colourless 
crystals,  m.  p.  97°;  the  hydrochloride  has  ra.  p.  154°;  other  derivatives 
analysed  are  the  picrate,  ra.  p.  124 — 125°,  the  platinichloride ^  m.  p. 
152°,  and  the  methiodide,  m.  p.  214°.  The  lethal  dose  of  the  hydroxy- 
phenylbutyldimethylamine  is  O'Ol  gram. 

t-Tp-Nitrophenylamyl  chloride  is  a  pale  yellow  liquid,  b.  p.  190 — 195°/ 
8  mm.,  with  a  pleasant  sweet  odour. 

c-p-Nito'ophenylamyldimethylamine  has  b.  p.  190 — 192°/12  mm.,  and 
forms  a  picrate,  m.  p.  185°. 

€-T^-Aminoplienylamyldimethylamine  is  a  viscid  liquid  of  a  strongly 
basic  odour,  b.  p.  179— 185°/ 13  mm. 

€-p-Hydroxylphenylamyldim£thylamine  crystallises  in  colourless, 
lustrous  needles,  m.  p.  99°.  The  hydrochloride  is  oily ;  the  platinichloride 
has  m.  p.  122°.  The  lethal  dose  of  a  slightly  impure  preparation  was 
002  gram.  E.  F.  A. 


Acetals  Derived  from  Cyclic  Alcohols.      Marcel  Murat  and 
Cathala  {J.  rharm.  Chim.,  1912,  [vii],  6,  289 — 292). — The  condensa- 
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tion  products  of  formaldehyde  with  cyc^ohexanol  and  the  three  methyl- 
cycZo hexanols  are  described. 

When  hydrogen  chloride  is  passed  into  cyc^ohexanol,  dissolved  in 
40%  formaldehyde  solution,  the  product  CgHi^O'CHg'O'C^Hj^,  b.  p. 
279—2807760  mm.,  D^  0-9716,  n^  1-470,  is  formed.  It  is  a  colourless 
liquid  having  a  fruity  odour  and  darkening  on  exposure  to  light  with 
the  liberation  of  some  formaldehyde.  It  dissolves  in  sulphuric  acid 
with  a  blood-red  colour,  forms  substitution  products  with  bromine,  and 
is  violently  attacked  by  a  mixture  of  sulphuric  and  nitric  acids,  pro- 
ducing adipic  acid.  When  passed  over  thoria  at  400°,  it  gives  rise  to 
hydrogen,  ethylene,  water,  benzene,  cyclohexene^  and  ct/c^o hexanone. 

2-Methylc?/c/ohexanol  gives  a  similar  product,  b.  p.  298°/760  mm. 
(corr.),  \)f  0*9627,  Wu  1*477,  which  with  sulphuric  and  nitric  acids 
yields  chiefly  w-pimelic  acid,  C02H*[CH2]5*C02H.  The  corre- 
sponding substance  from  S-methylcyc^ohexanol  has  b.  p.  301 — 303° 
(corr.),  DJ"  0*9612,  n^  1*470,  whilst  ^^a^  from  4-methylc2/c/ohexanol  has 
b.  p.  301—303°  (corr.),  Dl'  0*968,  n^y  1*473,  and  with  sulphuric  and 
nitric  acids  yields  y8-methyladipic  acid.  T.  A.  H. 


Behaviour  of  Phenols,  Naphthols,  and  Phenolcarboxylic 
Acids  Towards  Quadrivalent  Titanium.  Otto  Hauser  and 
A.  Lewite  (Ber.,  1912,  45,  2480— 2484).— Concentrated  solutions  of 
titanium  oxide  in  cold  fuming  hydrochloric  acid  or  strong  sulphuric 
acid  give  an  intense  bluish-red  coloration  on  heating  with  hydroxy- 
phenols,  for  example,  phenol,  the  cresols,  thymol,  quinol,  guaiacol, 
resorcinol,  orcinol,  a-  and  ^-naphthol,  etc.  The  reaction  is  a  general 
one  for  the  detection  of  hydroxy-groups.  Catechol  and  pyrogallol 
give  a  yellow  or  deep  red  coloration  with  dilute  solutions  of  the 
titanium  salt.  The  two  dihydroxynaphthalenedisulphonic  acids  show 
violet  with  the  solution  of  titanium  in  strong  sulphuric  acid,  but  red 
with  a  dilute  solution. 

Halogen  and  nitrogen  derivatives  of  the  phenols  do  not  show  the 
reaction ;  the  colour  is  not  influenced  by  other  organic  substituents  so 
long  as  the  hydroxy-group  remains  intact. 

Well  characterised  compounds  of  titanium  with  phenols  or  naphthols 
could  not  be  obtained.  More  favourable  results  are  given  by  the 
phenolcarboxylic  acids,  which  give  a  yellow  coloration  with  titanic 
acid. 

Salicylic  acid  thus  gives  an  intense  reddish-yellow  coloration  in 
alcoholic  solution  ;  on  evaporation,  red  flakes  separate.  On  boiling 
and  dilution  with  water,  an  amorphous,  yellow  precipitate  is  obtained. 
Probably  the  solution  contains  a  complex,  titanisalicylic  acid,  and 
the  precipitates  represent  hydrolytic  decomposition  products. 

By  mixing  a  concentrated  solution  of  titanic  acid  in  cold  fuming 
hydrochloric  acid  with  an  excess  of  salicylic  acid  and  adding  in  small 
portions  5%  ammonium  solution,  while  the  whole  is  warmed  and 
stirred  until  the  solution  is  only  just  acid,  the  ammonium  salt  of  a 
dititanisalicylic  acid,  0:[Ti(0*C6H4*C02*NH4)(0*C^H4*C02H)2]2,  is 
obtained  in  yellowish-red,  prismatic  crystals. 

The  corresponding  sodium  salt  crystallises  in  golden- yellow  platelets. 


i.   848  ABSTRACTS  OF  CHEMICAL   PAPERS. 

The  amnioniuni  salt  of  ditUani-ocresotic  acid, 

OT.3(O-0,H,-C()2WNHJ,H2.H,O, 
separates  in  well  crystallised,  yellowish-red  prisms.  E.  F.  A. 

Arainoctcetates  of  Phenols.  Carl  Mannich  and  W.  Drauzbuuq 
{Arch.  Pliarm.,  1912,  250,  532 — 538). — A  number  of  aminoacetates 
of  phenols  have  been  prepared  by  Delf^pine's  method  (Abstr.,  1895,  i, 
327  ;  1897,  i,  394)  and  their  properties  are  described. 

Phenyl  iodoacetate^  m.  p.  68°,  obtained  by  the  interaction  of  sodium 
iodide  and  phenyl  chioroacetate  dissolved  in  acetone,  crystallises  from 
ether  in  colourless  prisms,  and  with  hexamethylenetetramine  gives  the 
additive  product,  OPh-CO-CH2(CgHi,N4)I,  m.  p.  164°  (decomp.), 
which  when  gently  wirmed  with  hydrochloric  acid  in  alcohol  yields 
pfi^mjl  aminoacetata  hydrochloride,  m.  p.  206 — 208°,  crystallising  from 
acetone  in  colourless  leaflets ;  the  free  ester  decomposes  immediately 
on  liberation  from  its  salts  by  alkalis. 

Guaiacyl  bromoacetate,  OMe-CgH^O-CO-CHgBr,  m.  p.  45°,  b.  p. 
181°/25  mm.,  obtained  by  the  action  of  bromoacetyl  bromide  on 
guaiacol,  crystallises  from  ether  in  colourless  needles.  It  combines 
with  hexamethylenetetramine,  but  gives  an  impure  product  containing; 
the  tetramine  hydrobromide.  Guaiacyl  iodoacetate,  m.  p.  36°,  obtained 
by  treating  the  chioroacetate  with  sodium  iodide  in  acetone,  crystallises 
from  ether  in  needles  and  decomposes  when  distilled  even  under 
reduced  pressure.  Its  additive  product  with  hexamethylene- 
tetramine forms  colourless  leaflets,  m.  p.  157 — 158°  (decomp.),  and 
is  hydrolysed  by  warm  hydrochloric  acid  in  alcohol  to  guaiacyl  a/nino- 
acetaie  hydrochloride,  m.  p.  196°,  which  separates  in  colourless  cry&tals  ; 
the  free  ester  is  an  oil.  Eugtnyl  chioroacetate,  m.  p.  23° 
b.  p.  187 — 193°/13  mm.,  was  obtained  by  the  action  of  chloroacetyl 
chloride  on  eugeuol  in  presence  of  pyridine.  o-Nitrophenyl  chioroacetate, 
m.  p.  63°,  similarly  prepared,  crystallises  in  colourless  needles,  and 
gives  no  additive  product  with  hexamethylenetetramine. 

T.  A.  H. 

Preparation  of  Complex  Compounds  from  Halogenated 
Phenols  and  their  Homologues.  Schulke  &  Mayr  and  Paul 
Flemming  (D.R.-P.  247410). — When  halogenated  phenols  or  their 
homologues  are  boiled  with  an  alkali  hydroxide  or  carbonate  in  an 
anhydrous  solvent  (such  as  benzene),  crystalline  complex  salts  are 
formed ;  the  patent  describes  the  preparation  of  compounds  from 
jD-chloro-m-cresol,  p-chloro-  and  jo-bromo-phenols,  and  from  2:4:6- 
tribromophenol ;  these  compounds  find  employment  as  disinfectants. 

F.  M.  G.  M. 

Salts  of  Aminophenols  with  Dibasic  Acids.  Robert  Medinger 
(J.  pr,  Chem.,  1912,  [ii],  86,  345—359.  Compare  Suida,  Abstr.,  1911, 
i,  284). — The  author  has  examined  the  behaviour  of  the  three  isomeric 
aminophenols  towards  malic,  tartaric,  succinic,  oxalic,  and  phthalic  acids 
in  aqueous  or  acetone  solution,  and  finds  that  the  tendency  to  form 
salts  is  most  pronounced  in  the  case  of  the  ortho  compound,  which  yields 
only  normal  salts.     With  m-  and  p-aminophenols  the  acid  salts  are 
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formed    most    readily ;  only  in    a    few    cases    could    normal    salts    be 
isolated. 

o-Aminophenol  tartrate,  CjgHgoOgNg,  small,  white  needles  (decomp. 
211°),  loses  water  at  180°,  yielding  the  compound, 

C2H,(0H),[c<^>C,hJ^ 

The  acid  tartrate  of  w-aminophenol,  CjQHjgO^N,  forms  white  needles 
(decomp.  175°)  ;  the  para-isomeride  is  converted  at  180 — 200°  into 
\)-hydroxytartranil,  which  forms  slender,  white,  asbestos-like  needles, 
m.  p.  above  250°.  The  normal  tartrate  of  ^-aminophenol  decomposes 
at  220°. 

The  acid  malcttes  of  m- and  jo-arainophenol  decompose  at  111°  and 
115°  respectively ;  the  acid  succinates  Sit  155°  and  151°.  The  normal 
succinate  of  o-aminophenol  (decomp.  144°)  is  resolved  by  crystallisation 
from  water  into  its  components. 

Of  the  normal  oxalates,  the  ortho-compound  forms  leaflets  (decomp. 
167*5°),  the  para-compound,  lustrous,  slender  needles  (decomp.  290°) ;  the 
meta-compound  decomposes  at  180°,  and  the  acid  oxalates  of  m-  and 
/3-aminophenol  at  176°  and  220°  respectively.  The  interaction  of 
o-aminophenol  and  phthalic  acid  in  hot  aqueous  solution  yield  the 
normal  phthalate,  m.  p..  147*5°,  and  di-o-hydroxyphthalanilide,  m.  p. 
227*5°. 

The  acid  phthalate  of  m-aminophenol  is  transformed  by  boiling  with 
water  into  m.-hydroxyphthalanil,  m.  p.  220°;  that  of  jo-aminophenol 
(decomp.  250°)  into  \)-hydroxyphthalanil,  m.  p.  250°. 

Attempts  to  prepare  additive  compounds  of  the  aminophenols  with 
ethyl  succinate  and  benzyl  tartrate  proved  fruitless. 

Benzyl  tartrate  is  obtained  as  a  viscid,  yellow  oil  by  heating 
benzyl  alcohol  and  tartaric  acid  with  potassium  hydrogen  sulphate  at 
130°.  F.  B. 

Preparation  of  Pure  m-CresoL  F.  Hoffmann,  La  Roche  <k  Co. 
(D.R-P.  247272.  Compare  this  vol.,  i,  549).— When  commercial 
7/i-cresol  (1000  parts)  containing  about  90%  m-  and  10%  p-cresol 
is  dissolved  in  900  parts  of  concentrated  sulphuric  acid  and 
sulphonated  at  a  temperature  below  100°,  m-cresolsulphonic  acid 
separates  on  cooling  and  can  subsequently  be  converted  into  pure 
m-cresol.  F.   M.  G.  M. 

Action  of  Oxygen  on  Quinol  and  a  Sulphite.  Johannes 
PiNNOW  (Zeitsch.  Wiss.  Fhotochem.,  1912,  11,  289— 304).— The  changes 
which  occur  when  oxygen  is  absorbed  by  aqueous  solutions  containing 
quinol  and  sodium  sulphite  have  been  investigated  by  quantitative 
measurements  of  the  quinol,  sulphite,  and  sulphate  present  at  different 
stages  of  the  oxidation  process.  Comparative  experiments  were  also 
made  with  (1)  quinol  in  the  absence  of  sulphite;  (2)  potassium  quinol- 
monosulphonate  and  sulphite  j  (3)  potassium  quiuoldisulphonate  and 
sulphite.  From  the  data  thus  obtained  it  appears  that,  if  sulphite  is 
present  in  considerable  excess,  the  quinol  and  sulphite  disappear  in  the 
molar  ratio  1:2.  At  the  same  time,  one  molecule  of  benzoquinonemono- 
sulphonic  acid  and  one  of  sulphate  are  produced.     On  the  assumption 
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that  tho  traces  of  copper  present  in  the  sulphite  act  catalytically,  the 
chaoges  which  occur  in  the  solutions  may  be  represented  by  the 
equations  :  ( 1 )  C6H^(OH)2  +  2CuO  =  CgH^Og  +  Cu.p  +  HgO  ;  (2)  CugO  + 
O.  =  CU2O3  ;  (3)  C^Hfi^  +  Na^SOg  +  Bfi  =  C^U^{OB)^'HO^-NBi  +  NaOH  ; 
(4)  CuaOs  +  NagSOg  =  NagSO^  +  2CuO  ;  (5)  CugOg  +  C^ll^(Oii)^  = 
C«H,02  +  2CuO  +  H20. 

Although  quinoi  in  pure  aqueous  solution  is  not  oxidised  at  a 
measurable  rate,  the  increase  in  the  hydroxyl  ion  concentration  result- 
ing from  the  addition  of  disodium  phosphate  is  sufficient  to  cause  the 
reaction  to  take  place  quite  readily.  If  the  quinoi  in  the  sulphite  solu- 
tion is  replaced  by  its  monosulphonate,  the  oxidation  of  the  sulphite 
is  retarded,  and  this  is  still  more  marked  if  the  disulphonate  is 
introduced.  H.  M.  D. 

Iron  Compounds  of  Phenols.  III.  Iron  Guaiacol  Derivatives. 
Rudolf  F.  Weinland  and  Kaiil  Binder  {Ber.,  1912,  45,  2498—2502. 
Compare  this  vol.,  i,  445). — By  the  reaction  in  alcoholic  solution  of 
ferric  acetate,  guaiacol,  and  alcoholic  ammonia  or  alkali  hydroxide, 
complex  salts  of  a  monobasic  tetraguaiacolferric  acid  are  obtained, 
having  the  constitution  \¥e{0-C^^'OM.e)^\i.  In  these,  one  guaiacol 
residue  is  attached  by  an  auxiliary  valency  to  the  iron. 

The  ammonium  salt  forms  a  dark  reddish-black,  lustrous,  crystalline 
powder,  consisting  of  microscopic,  rectangular  prisms.  The  sodium 
salt  forms  a  similar  powder,  composed  of  four-  or  six-sided  microscopic 
plates,  which  are  red  or  violet  by  transmitted  light.  The  potassium 
salt  appears  under  the  microscope  as  bundles  of  four-sided  prisms  with 
straight  cut  ends. 

These  salts  are  stable  when  dry,  but  decomposed  by  boiling  water. 

Guaiacol  reacts  with  anhydrous  ferric  chloride  in  ethereal  solution 
to  form  a  substance,  FeClg'O'CgH^'OMe.  This  constitutes  a  brownish- 
black  powder  of  a  dark  bronze  lustre,  consisting  of  microscopic,  well 
formed,  transparent  platelets.  In  alcohol  it  dissolves ;  at  first  blue, 
the  solution  then  becomes  deep  green,  and  on  the  addition  of  more 
alcohol  a  dirty  brown  colour  is  produced.  E.  F.  A. 

Benzylamine  Derivatives.  Carl  Mannich  and  E.  Kuphal 
(Arch.  Pharm.,  1912,  250,  539— 547).— The  following  substances  were 
prepared  in  the  course  of  various  unsuccessful  attempts  to  synthesise 
tsoquinoline  derivatives  from  substituted  benzylamines,  containing  the 

skeleton  CHgPh-CHg-NH-C-C:  (compare  Fischer,  Abstr.,  1893,  i' 
427;  Riigheimer  and  Schon,  Abstr.,  1909,  i,  605). 

^e?i«2//me%/e«Aa7io^a7/ime,  CHgPh-NMe-CHg-Cti  2'OH,  b.  p.  1 33— 1 357 
14  mm.,  obtained  by  the  action  of  ethylene  chlorohydrin  on  benzyl- 
methylamine  in  a  closed  vessel  at  110°,  is  a  colourless  oil,  yielding  a 
crystalline  hydrochloride  and  platinichloride,  m.  p.  173°.  When  heated 
with  phosphoric  oxide  in  a  closed  vessel  at  200°,  it  gives  henzylvinyl- 
methylamine,  the  hydrochloride  of  which  crystallises  from  a  mixture  of 
alcohol  and  ethyl  acetate  in  colourless  needles,  m.  p.  218 — 220°,  and 
yields  a  platinichloride,  m.  p.  215 — 216°  (decomp.),  in  orange-yellow 
leaflets. 
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3  :  i-Methylenedioxyhenzylethanolaminey 

Ce2<Q>C6H3-CH2-NH-CH2-CH2-OH, 

b.    p.    198 — 205°/14  mm.,   similarly  obtained,   gives    a   hydrochlmnde, 
m.  p.  150 — 151^,  crystallising  in  colourless  leaflets. 
3  : 4:-MethylenedioxyhenzyIaminoacetalj 

CH2<^>C6H3-CH2-NH-CH2-CH(OEt)2, 

b.  p.  197 — 202°/ 12  mm.,  obtained  by  the  action  of  chloroacetal  on 
3  :  4-methylenedioxybenzylamine  at  140°  in  closed  vessels,  is  a  colourless 
liquid ;  the  hydrochloride,  m.  p.  160°  (decomp.),  crystallises  from  dilute 
alcohol. 

Benzyldichloroacetamide,  CHgPh-NH-CO-CHClg,  m.  p.  95—96°, 
obtained  by  the  action  of  ethyl  dichloroacetate  on  benzylamine,  crystal- 
lises from  dilute  alcohol.     3  :  4:- Methyl enedioxybenzyldichloroacetamide, 

CH2<^>C6H3-CH2-NH-CO-CHCl2,     m.     p.     136—137°,     similarly 

prepared,  crystallises  in  long,  colourless  needles  from  acetone  or  from 
dilute  alcohol.     Benzylmethyldichloroacetamide^ 

CHgPh-NMe-CO-CHClg, 
m.  p.  63°,  forms  stellate  groups  of  slender  needles  from  dilute  alcohol. 
Oxamethane  reacts  at  0°  v^ith  3  : 4-methylenedioxybenzylamine  to 

furnish   the  compound,  CH2<^>C6H3-CH2-NH-CO-CO-NH2,    small 

leaflets,  m.  p.  205 — 206°,  and  with  benzylmethylamine  to  give  the 
substance,  CH2Ph-NMe-CO-CO-IsrH2,  m.  p.  86—87°,  which  crystallises 
from  ether. 

All  attempts  to  condense  these  compounds  to  isoquinoline  derivatives 
were  unsuccessful.  T.  A.  H. 

Condensation  of  Chloroacetone  with  Phenols.  Eduard 
LippMANN  {Ber.,  1912,  45,  24=89— 2491).— Trihydrox7/-aPI3-triphenyl- 
propane,  CH3*C(CgH4'OH)2*CH2'CgH4*OH,  prepared  by  heating 
chloroacetone  with  three  molecules  of  phenol  and  fuming  hydrogen 
chloride,  has  been  so  far  only  obtained  as  a  colloid,  decomp.  175°.  The 
acetyl  derivative  forms  a  colourless,  lustrous  mass,  decomp.  155°. 

Hexahydroxy-aP^-triphenylpropane,  prepared  in  a  similar  manner 
from  resorcinol,  gives  a  colourless  or  faintly  red-coloured  substance, 
m.  p.  180°.  E.  F.  A. 

Reduction  of  Bisulphides  by  Dextrose.  Preparation  of 
Mercaptans.  Max  Claasz  {Ber.,  1912,  45,  2424— 2828).— oo'-Dinitro- 
diphenyl  disulphide  is  reduced  to  o-nitrophenyl  mercaptan  very  easily 
and  conveniently  by  heating  an  alcoholic  suspension  of  the  substance 
and  dextrose  with  aqueous  sodium  hydroxide;  by  heating  the  alkaline 
solution  with  chloroacetic  acid,  an  almost  quantitative  yield  of 
o-nitrophenylthiolacetic  acid  is  obtained  (compare  this  vol.,  i.,  389). 

This  method  of  reducing  disulphides  to  mercaptans  is  apparently 
general ;  thus  dithiosalicylic  acid  yields  thiosalicylic  acid,  and 
diphenyl  disulphide  yields  phenyl  mercaptan,  which  readily  yields 
phenylthiolacetic  acid  by  condensation  with  chloroacetic  acid  in  warm 
alkaline  solution.  C.  S. 
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The  Action  of  Light  on  Sulphoxides  and  Sulphides. 
Oscar  Hinsberg  {Ber.,  1912,  45,  2337— 2339).— The  author  with- 
drawn his  statement  (Abstr.,  1908,  i,  257)  as  to  the  existence  of  an 
isomeric  form  of  benzyl  disulphide.  b'urther  experiments  have 
hitherto  failed  to  reveal  the  existence  of  isomeric  disulphides  other 
than  those  previously  described. 

A  weak  solution  of  y3-naphthyl  disulphide  in  acetic  acid  containing 
a  trace  of   iodine,  when   exposed  to  direct  sunlight  for  several  weeks, 

gives  a  small  amount  of  dinaphthylene  disulphide,  CiqH(5<^^^CiqH(3 

(compare  Fries  and  Volk,  Abstr.,  1909,  i,  406). 

Benzyl  sulphide  under  similar  treatment  in  acetic  acid  solution  also 
undergoes  oxidation,  giving  a  little  benzyl  sulphoxide.  In  this  and  the 
previous  case  the  oxidation  is  attributed  to  the  atmosphere. 

Benzyl  disulphoxide,  if  dissolved  in  acetic  acid  together  with  a  little 
iodine,  on  exposure  to  sunlight  is  partly  reduced  to  benzyl 
disulphide  ;  the  presence  of  the  iodine  as  catalyst  is  essential  to  the 
action.  D.  F.  T. 

Sulphonylides.  Richard  Anschutz  {Ber.,  1912,  46,  2378—2380). 
— By  the  name  sulphonylides  the  author  designates  a  new  class  of 
cyclic  esters  of  phenol-o-sulphonic  acids. 

o-PhenyUmsulphonylide,  ^q^^<^^^^0^^^,  m.  p.  236-5— 237-6", 

stout  needles,  is  obtained  by  treating  an  ethereal  solution  of 
o-acetoxybenzenesulphonyl  chloride  with  gaseous  ammonia  or  with 
diethylamine. 

Tolylene  -3:4-  sulphonylide,       CoH^Me-^^,.^   .^^C^jHgMe,     m.     p. 

279 — 286°,  is  obtained  in  a  similar  manner,  or,  better,  by  treating 
p-cresol-3-sulphonic  acid  with  phosphoryl  chloride.  These  aromatic 
sulphonylides  are  very  stable,  but  yield  the  alkali  salts  of  phenol- 
sulphonic  acids  by  treatment  with  concentrated  alkalis.  C.  S. 

Aromatic  Telluride  Dihaloids  and  their  Basic  Fission 
Products.  Karl  Lederer  (Annalen,  1912,  391,  326—347).— 
Whilst  diary  1  telluride  dihaloids,  TeArgXg,  and  the  corresponding 
oxides,  TeArgO,  have  long  been  known,  the  intermediate  basic  salts, 
OH'TeArgX,  have  hitherto  not  been  described.  Diphenyl  telluride 
dicbloride,  which  is  obtained  almost  quantitatively  by  passing  oxygen 
through  a  mixture  of  its  ethereal  solution  and  concentrated  hydro- 
chloric acid,  is  converted  by  boiling  water  into  basic  diphenyl 
telluride  chlwide,  OH'TePhgCl,  m.  p.  233—234°,  from  which  the 
anhydride,  0(TePh2Cl)2,  m.  p.  233—234°,  is  obtained  at 
145 — 150°.  Basic  diphenyl  telluride  bromide^  OH'TePhgBr,  m.  p. 
264 — 265°,  obtained  from  diphenyl  telluride  dibromide  in  a  similar 
manner,yieldstheaw%tZrtWd,0(TePb2Br)2,m.  p.264— 265°,atl60— 170°. 
Diphenyl  telluride  di-iodide,  TePhgIg,  m.  p.  237 — 238°  (decomp.), 
red  crystals,  obtained  from  diphenyl  telluride  and  iodine  in  ether,  is 
not  converted  by  boiling  water  into  the  basic  iodide.  The  latter, 
however,    is   obtained    by   treating   a   neutral   solution    of  the    basic 
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bromide  or  chloride  with  an  alkali  iodide.  It  is  a  canary-yellow, 
microcrystalline  powder,  m.  p.  214 — 215°,  easily  decomposes  into  the 
oxide  and  di-iodide,  and  yields  the  anhydride^  m.  p.  216 — 217°,  at  180°. 
The  following  substances  are  also  described :  Di-T^-tolyl  telluride 
dichloride,  m.  p.  166 — 167°,  monoclinic  needles  or  triclinic  leaflets; 
basic  di-p-tolyl  telluride  chloride,  m.  p.  261 — 263°,  and  its  anhydride^ 
m.  p.  261 — 263°  ;  basic  di-p-toly I  telluride  bromide,  m.  p.  269 — 270°,  and 
its  anhydride;  di-p-tolyl  telluride  di-iodide,  m.  p.  218 — 219°;  basic 
di-p-tolyl  telluride  iodide,  m.  p.  203 — 204°  (decomp.) ;  di-p-tolyl 
telluride  oxide,  (CgH4Me)2TeO,  m.  p.  166 — 167°;  di-p-tolyl  telluride 
dihydroxide,  (CgH4Me)2Te(OH)2 ;  di-o-tolyl  telluride  dichloride,  m.  p. 
183°,  and  the  basic  anhydride,  0[TeCl(OgH4Me)2]2,  m.  p.  220—222° ; 
di-o-tolyl  telluride  dibromide,  and  the  basic  anhydride,  m.  p.  224 — 225° 
(decomp.);  di-o-tolyl  telluride  di-iodide,  m.  p.  175 — 176°;  di-o-tolyl 
telluride  oxide,  m.  p.  205 — 206°  (decomp.).  C.  S. 

Synthesis  of  Tyrosol  and  its  Conversion  into  Hordenine. 
Felix  Ehrlich  and  P.  Pistschimuka  (Ber.,  1912,  45,  2428—2437).— 
Tyrosol  is  obtained  in  about  40%  yield  by  the  prolonged  boiling  of 
/3-jo-hydroxyphenylethylamine  hydrochloride  and  an  excess  of  potassium 
nitrite  in  neutral  or  faintly  acid  solution.  It  is  obtained  very  con- 
veniently as  follows.  y8-jt?-Nitrophenylethylamine,  readily  obtained  in 
45%  yield,  together  with  18%  of  the  meta-isomeride,  by  the  action  of 
concentrated  sulphuric  acid  and  nitric  acid,  D  1*5,  at—  10°  on^-phenyl- 
ethylamine,  is  converted  by  potassium  nitrite  and  10%  sulphuric  acid 
into  P-p-nitrophenylethyl  alcohol,  NOg'CgH^'CHg'CHg'OH,  m.  p.  64% 
yellow  needles,  which  is  then  reduced  by  tin  and  hydrochloric  acid. 
The  resulting  hydrochloride,  m.  p.  171°,  of  (3-p-aminophenylethyl  alcohol 
is  converted  by  hydrochloric  acid  and  potassium  nitrite  into 
/3-/?-hydroxyphenylethyl  alcohol,  which  is  identical  with  tyrosol. 

Tyrosol  has  also  been  obtained,  although  in  poor  yield,  by  reducing 
)8-jt?-nitrophenylethylamine  hydrochloride  to  /3-p-aminophenylethylamine 
dihydrochloride,  m.  p.  about  296°  (decomp.),  and  treating  this  with 
nitrous  acid.  Tyrosol  (this  vol.,  ii,  590)  has  b.  p.  195°/18  mm., 
crystallises  in  the  rhombic  system,  and  reduces  ammoniacal  silver 
oxide  solution,  but  not  Fehling's  solution,  even  by  boiling.  By  heating 
with  hydrochloric  acid,  D  1-19,  at  100°  for  three  hours,  it  yields 
jS-jo-hydroxyphenylethyi  chloride,  from  which  hordenine  is  obtained  by 
the  action  of  33%  alcoholic  dimethylamine  at  100°  for  three  hours. 

C.  S. 

Triphenylcarbinols.  IV.  Hugo  Kauffmann  and  Felix  Kieser 
{Ber.,  1912,  45,  2333—2337.  Compare  Kauffmann,  this  vol.,  i, 
351,  397).— 2  :  4  :  2'  :  4'-Tetramethoxy-  and  2:4  :  2' :  4' :  2"  :  4"-hexa- 
methoxytriphenylcarbinol  are  strongly  basic  substances,  and  exhibit 
halochromy  in  a  marked  manner. 

4:-Iodoresorcinol  dimethyl  ether,  m.  p.  40°,  b.  p.  163°/ 14  mm.,  obtained  by 
the  action  of  iodine  and  mercuric  oxide  on  resorcinol  dimethyl  ether, 
gives  with  magnesium  and  ether  an  organo-magnesium  compound, 
which  reacts  with  carbon  dioxide,  giving  ^-resorcylic  acid,  m.  p.  108°, 
and     with     benzophenone     giving      2  :  4-dimethoxytriphenylcarbinol 

VOL.  Cll.  i.  S  n 
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(compare  Kauffmann  and  Pannwitz,  Abstr.,  1910,  i,  393);  in 
a  similar  manner,  it  reacts  with  2  : 4-dimethoxybenzophenone,  pro- 
ducing 2 :4:2':4'-  ietramethoxytripJienylcarhinoly  OH'CPh[C0H8(OMe)2]2, 
ill.  p.  134'5°,  which  gives  a  bluish-red  colour  with  acids,  and  then  dyes 
wool  pale  red  ;  the  carbinol  is  reduced  by  zinc  dust  and  acetic  acid  to 
2:4:2':  ^'-tetramet/toxptriphem/lmethane,  CHPh[CQHg(OMe)2]2.  colour- 
less needles,  m.  p.  122°,  which  give  an  orange-red  solution  in  con- 
centrated sulphuric  acid. 

2 : 4 : 2' :  4' :  2" :  4"-Hexamethoxytriphenylcarbinol,  OH-C[Cg  H  8(OMe)2]3, 
obtained  by  the  action  of  the  above  Grignard  reagent  on  the  dimethyl 
ether  of  ethyl  /8-resorcylate,  and  also  in  very  small  quantities  as  a 
by-product  in  the  action  of  carbon  dioxide  on  the  same  Grignard 
reagent,  is  a  colourless,  crystalline  solid,  m.  p.  149° ;  it  dissolves  in  dilute 
acids,  giving  a  carmine-red  solution  which  dyes  wool  red.  It  is 
reduced  by  zinc  and  acetic  acid  to  2  :  4  :  2' :  4' :  2"  :  ^i" -hexamethoxytri- 
phenylmethane,  m.  p.  145°,  which  gives  a  red  solution  in  concentrated 
sulphuric  acid.  D.  F.  T. 

Cholesterol.  XV.  New  Degradation  Products  of  Choles- 
terol. Adolf  Windaus  {Ber.,  1912,  45,  2421— 2423).— By  oxida- 
tion with  chromic  acid  in  20%  sulphuric  acid  on  the  water-bath,  a 
glacial  acetic  acid  solution  of  the  cyclic  ketonic  acid,  0241X3303  (this 
vol.,  i,  449),  yields  a  lactone^  C24Hgg03  (the  analyses  agree  better  with 
the  formula  024H3g08),  m.  p.  140°,  long  needles  subliming  at  about 
280°/12  mm.,  which  is  neutral,  unchanged  by  aqueous  potassium 
hydroxide,  and  soluble  in  concentrated  alcoholic  potassium  hydroxide. 
It  forms  an  oxime,  m.  p.  136°,  and  is  oxidised  to  a  crystalline  acid, 
m.  p.  252°,  by  chromic  acid. 

The  tricarboxylic  acid,   C24H3gOg,  which  is  also  produced    by  the 

H      0„H„-CH2-CH»-CHMe,    "fixation    of     the    acid     G,n,fi, 

Xii    11        2        2  I     {^Iqq^    c%t.),    IS   oxidised    by  chromic, 

^\  acetic,  and   20%  sulphuric  acids  to 

**2|        |H — CH  acetone   and  a  telracarhoxylic   acidj 

H,l      JH2    CHMe  C2,H3o08  (or  OgiHggOg),  m.  p.  185°, 

y(^  eg  which    contains    a    methyl    group, 

H     OH     CH  since     it     yields     acetaldehyde    by 

2  oxidation  with  dilute  sulphuric  acid 

and  potassium  permanganate.  At  present  the  author  is  of  opinion 
that  cholesterol  has  the  annexed  formula.  C.  S. 

Ferric  Benzoates.  Rudolf  Friedrich  Weinland  and  Alfred 
Herz  (Ber.y  1912,  45,  2662— 2680).— The  amorphous,  flesh-coloured 
precipitate  obtained  by  mixing  dilute  aqueous  solutions  of  sodium 
benzoate   (1"5   mols.)  and   ferric   chloride   (0*5   mol.)  consists   of    an 

impure    hexabenzoatotriferric     monobenzoate,     (I)       ^®8/ohV^   (^^z), 

which,  when  boiled  with  a  solution  of  benzoic  acid  in  acetoiie, 
separates  as  a  lustrous,  crystalline,  dark  reddish-orange  powder, 
containing  2^3.^0 ;  it  has  also  been  obtained  crystallised  with  JHgO. 
Nexabenzoatotrifen'ic  tribenzoate,  [Fe3(OBz)g](OBz)3,  prepared  by 
boiling   the  original  monobenzoate   (1)   with   a  saturated  solution  of 
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benzoic  acid  in  chloroform,  crystallises  in  thin,  microscopic,  hexagonal, 
orange  leaflets. 

Extraction  of  the  monobenzoate  (I)  for  several  days  with  benzene, 
which  has  been  saturated  at  the  ordinary  temperature  with  benzoic 

acid,  yields  a  dibenzoate,      ^^s/om      (^^^)2'  crystallising  in  slender, 

light  orange  needles ;  if  the  extraction  is  carried  out  with  an  ethereal 
solution  of  benzoic  acid,  the  dibenzoate  is  obtained  in  hexagonal, 
orange  columns,  containing  2H2O. 

The  following  compounds  of  the  mono-  and  di-benzoate  are  described : 

^^s(()ij\  (^^2)2'  ^®3/OH^  {^^2),  microscopic,  orange-red,  four- 
sided,  hemimorphic  columns ; 

lustrous,  yellowish-orange  needles,  and 

[MoHt](OB^)2.3[Fe3g|^^)^«>](OBz),6H,0, 

which  crystallises  in  reddish-orange,  rectangular  plates  or  short 
columns. 

Ilexabenzoatotri/erric  perchlorate,     ^®3/oH^      C)104,3H20,  is  obtained 

in  parallel  aggregates  of  long,  flat  plates  or  columns  by  the  inter- 
action of  the  monobenzoate  (I)  and  perchloric  acid  in  aqueous  alcoholic 
solution ;  by  varying  the  conditions  under  which  the  reaction  takes 
place,    the   following   compounds  were   isolated :    hexabenzoatotriferric 

benzoate    perchlorate^       -^®3/oFn     LoTi^\'^2^>    stout,    red,    hexagonal 

plates ;      [Fesjo^'i'l^^^^JFesjoH^^^  which       forms 

yellowish-orange,  rhombic  or  hexagonal  plates,  and 

crystallising  in  brown,  hexagonal  columns  capped  with  pyramids. 
The  platinichloride,     -^®3/oR^       PfcClgjiHgO,    crystallises   in   long, 

brown,  rectangular  plates. 

The  following  compounds  of  the  nitrate  and  nitrate  benzoate  were 
obtained  by  the  action  of  nitric  acid  on  the  monobenzoate  (I)  in 
alcoholic  and  aqueous  alcoholic  solution  respectively  : 

L^^3(OH)2  J^^3'LJ^es(0H)  J(0Bz)''^^2'^' 
stout  plates  of  rhombohedric  habit,  and 

which  crystallises  in  parallel  aggregates  of  reddish-yellow  plates. 

When  boiled  for  several  hours  with  acetone,  the  monobenzoate  ([) 
loses  benzoic  acid,  yielding  pentabenzoatotriferric  monobenzoate, 

which   forms   brownish-orange   cubes,   and   has    also    been    obtained 

3  w  2 
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crystallised  with  IHgO.  The  pentabenzoato-compound  forms  with 
hexabenzoatotri ferric  monobeiizoate  the  compounds, 

and  3   Fe8jQgx^»l(0Bz),    Fe3J^^^)6l(OBz),H20,     and    on    treatment 

with  chloioplatinic  acid  and  perchloiic  acid  is  converted  into  the 
above-mentioned  platinichloride  and  perchlorate  of  the  hexabenzoato- 
base. 

When   boiled  with  75%  alcohol  and  the  product  crystallised  from 
acetone,  the  original  monobenzoate  ([)  yields  tribenzoatotriferric  mono- 
(OBz),-| 

(OBz),     which     crystallises     in    dark    brown, 
(0H)3J 
hexagonal  columns  capped  with  pyramids.  F.  B. 


benzoatef 


Fe,  0 


Preparation  of  Aminobenzoyl  Compounds.  Farbenfabriken 
voRM.  Friedr.  Bayer  &  Co.  (D.E.-P.  247818). — m-Aminobemoyl-m- 
nitroanilide,  NOg-CgH^-NH-CO-CgH^-NHg,  yellow  crystals,  m.  p.  183°, 
is  readily  prepared  from  m-nitrobenzoyl-7>i-nitroanilide  by  reduction 
with  sodium  hydrogen  sulphide  in  boiling  90%  alcohol.     F.  M.  G.  M. 

Hagemann's  Esters  and  their  Analogues.  Walter  Dieckmann 
(Ber.,  1912,  46,  2689— 2697).— Further  insight  into  the  isomerism 
exhibited  by  ethyl  2  :  6-diphenylc?/c/ohexen-4-one-l-carboxylate  (Abstr., 
1911,  i,  450)  has  been  obtained  by  titration  with  bromine  (Meyer, 
Abstr.,  1911,  i,  350;  Meyer  and  Kappelmeier,  ibid.,  i,  832).  Neither 
ketonic  ester  absorbs  bromine  in  cold  dilute  alcoholic  solution, 
whereas  the  enolic  ester  proves  to  be  a  mixture  of  the  enolic  and 
ketonic  forms  containing,  when  freshly  prepared,  20 — 25%  of  the 
former.  Similar  experiments  have  been  carried  out  with  ethyl 
6-phenyl-l-methyl-A^-c?/c/ohexene-4-one-l-carboxylate,  with  the  corre- 
sponding methyl  ester  and  with  ethyl  2-methylc2/c^ohexene-4-one-l- 
car  boxy  late  (Hagemann's  ester). 

Ethyl  6-phenyl-2-methyl-A^-C2/c?ohexene-4-one-l-carboxylate  is  trans- 
formed into  ethyl  6-phenyl-2-methyl-A2c2/c/ohexene-4-one-l-carboxylate 
when  boiled  in  alcoholic  solution  with  sodium  acetate  and  subsequently 
distilled.  When  dissolved  in  an  alcoholic  solution  of  sodium  alkyloxide 
and  poured  into  benzenediazonium  acetate,  it  yields  a  phenylhydrazone, 
m.  p.  98—99° 

Relationships  between  the  isomerides  are  more  readily  observed 
with  the  corresponding  methyl  esters.  Methyl  6-phenyl-2-methyl'A^- 
cjclo/iexene  -  4  -  one  - 1  -  carboxylate,  colourless,  prismatic  needles,  m.  p. 
89— 90^  b.  p.  220— 225°/20  mm.,  is  obtained  by  prolonged  heating  of 
a  methyl-alcoholic  solution  of  methyl  benzylidenebisacetoacetate 
(m.  p.  183°)  with  sodium  methoxide  or  directly  from  the  ethyl 
ester  by  means  of  methyl  alcohol  and  sodium  methoxide.  It  does  not 
unite  with  bromine,  and  gives  no  coloration  with  ferric  chloride. 
When  heated  at  150°  or  boiled  in  alcoholic  solution  during  twelve 
hours,  it  only  forms  traces  of  the  enolic  ester.  The  semicarbazone  has 
m.  p.  183°.     The  ester  is  soluble  in  methyl-alcoholic  sodium  methoxide 
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with  the  formation  of  an  intensely  yellow  sodium  salt,  which,  on 
acidification,  yields  an  impure  enolic  ester  (containing  from  10 — 20% 
of  the  enolic  form).  This  solidified  ester,  after  crystallisation  from 
methyl  alcohol,  deposits  the  isomeric  labile,  ketonic  ester  (methyl 
6-phenyl-2-methyl-Ai-c?/c/ohexene-4-one-l-carboxylate,  m.  p.  60°), 
which  behaves  towards  ferric  chloride  and  bromine  in  the  same 
manner  as  the  stable  ester.  The  semicarhazone,  m.  p.  210°,  is  slowly 
formed  when  the  aqueous  alcoholic  solution  of  the  labile  ester  is 
mixed  with  semicarbazide  acetate,  a  certain  amount  of  transformation 
into  the  stable  ester  occurring  simultaneously.  Distillation  or 
protracted  heating  of  an  alcoholic  solution  of  the  labile  ester — 
particularly  readily  in  the  presence  of  alkaline  reagents — produces  an 
equilibrium  mixture  in  which  the  stable  ester  predominates. 

The  sodium  salt  formed  from  the  above  ketonic  esters  readily 
couples  with  benzenediazonium  acetate  to  form  a  compound,  m.  p. 
102°. 

With  Hagemann's  ester  (ethyl  2 -methyl- A^-ci/cZohexeae-i-one-l -car b- 
oxylate,  formula  I)  similar  behaviour  is  observed  (compare  Hagemann, 
Abstr.,  1893,  i,  393  ;  Callenbach,  ibid.,  1897,  i,  271  ;  Rabe  and  Rahm, 
ibid.,  1905,  i,  348;  Merling,  ibid.,  1905,  i,  349).  Neither  the  above 
ester  nor  the  labile  ketonic  isomeride  (formula  II)  contains  more  than 
a  trace  of  the  enolic  form.  By  means  of  sodium  methoxide,  a  sodium 
salt  is  obtained,  which,  on  acidification,  yields  an  ester  mixture  con- 
taining from  10 — 20%  of  the  enolic  form  (formula  III).  The  labile 
ester  appears  to  be  rather  more  readily  soluble  in  alkali  than  the 
stable  ester.  Attempts  to  prepare  isomeric  semicarbazones  were  fruitless. 
y-Aceto butyric  acid  is  formed  when  either  ester  is  oxidised  by 
potassium  permanganate.  The  relationships.are" shown  in  the  following 
formulae  : 

CH-COoEt  C-CO„Et  C-COoEt 


CO  GO  0-OH 

Apparently  the  keto-ester  (II)  formed  from  the  enol  ester  readily  passes 
into  the  keto-ester  (I).  Hence,  probably,  Callenbach's  acid  ester  is  a 
mixture  of  keto-ester  (II)  with  varying  amounts  of  keto-ester  (J),  whilst 
the  neutral  ester  is  either  the  keto-ester  (I)  or  an  equilibrium  mixture  of 
the  two  keto-esters  in  which  the  ester  (I)  is  present  in  by  far  the 
greater  quantity. 

The  sodium  salt  of  the  above  esters  readily  couples  with  benzene- 
diazonium acetate  with  the  formation  of  a  phenylhydrazom,  m.  p. 
83—84°.  H.  W. 

IAlkylation  of  (;?/c?oHexanone-4-carboxylic  Esters  and  the 
Constitution  of  the  Menthenone  Derived  from  Hagemann's 
Ester.  Walter  Dieckmann  {Ber.,  1912,  45,  2697— 2707).-— The 
menthenone  derived  from  the  isopropyl  derivative  of  Hagemann's  ester 
(see  previous  abstract)  has  been  variously  regarded  as  l-methyl-2-iso- 
propyl-A<^^-c?/c/ohexene-5-one  (Kbtz  and   Auger,  Abstr.,    1911,  i,    309) 
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nnd  as  l-Tnet.hyl-4-Mopropyl-A''-cvc^ohexene-5-one  (Merling  and  Welde, 
AbRtr.,  1909,  i,  479).  The  author's  views  on  the  constitution  of  the 
enolio  JPorm  of  Hagemann's  ester  lead  him  to  consider  the  ketone  as 
l-methyl-2-isopropyl-A^-cyc/ohexene-3-one.  Attempts  to  obtain  an 
insight  into  the  mechanism  of  the  alkylation  of  similar  substances 
were  not  completely  successful.  Ethylation  of  ethyl  2  :  6-diphenyl-A^- 
cyrZohexene-4-one-l-carboxylate  gave  a  40%  yield  of  ethyl  2  :  6-diphenyl- 
3-ethyl-A2-cyc/ohexene-4-one-l-carboxylate,  but  action  did  not  occur 
completely  in  one  direction. 

Ethyl  2  :Q-dipIitnyl-3-ethi/l-A^-cyc\ohexene-4:-one-l-carboxylate,  needles, 
m.  p.  102°,  obtained  by  the  action  of  ethyl  iodide  and  alcoholic  sodium 
ethoxide  on  ethyl  2  :  6-diphenyl-A^-c?/c/ohexene  4-one-l-carboxylate, 
was  slowly  transformed  by  boiling  mineral  acids  into  1  :5-dipheni/l2- 
ethyl-A^-cyc]ohexene-S-one,  needles,  m.  p.  102 — 103°  (semicarbazone, 
m.  p.  205°).  The  same  ester  was  also  obtained  by  elimination  of  water 
from  ethyl  2 :  Q-diphenyl-d-ethylcyclohexaneA-one-l-carboxylate,  m.  p. 
150 — 160°  (obtained  from  ethyl  benzoylacetate  and  styryl  propyl 
ketone  (compare  Abstr.,  1911,  i,  451). 

Ethyl  2  -A-diphenyl-l-fithyl-A^-cycloheccene-Qone-l-carhoxylate,  prisms, 
m.  p.  138°,  was  obtained  by  the  action  of  ethyl  iodide  on  the  sodio-salt 
of  ethyl  2 :4-diphenyl-A*-cyc/ohexene-6-one-l'Carboxylate  (obtained  from 
phenyl  styryl  ketone  and  ethyl  acetoacetate),  or,  in  poor  yield,  by  the 
action  of  sodium  ethoxide  on  a  mixture  of  phenyl  styryl  ketone 
and  ethyl  ethylacetoacetate.  Boiling  dilute  sulphuric  acid  scarcely 
attacked  it,  but  hydrochloric  or  hydrobromic  acid  in  glacial  acetic 
acid  solution  gradually  transformed  it  into  2  :  i-diphenyl-\ -ethyl- ^^-cycXo- 
hexene-Q-one,  needles,  m.  p.  83°  (semicarbazone,  m.  p.  208 — 209°). 

Hagemann's  ester  was  converted  into  the  ?sopropyl  derivative,  from 
which  the  corresponding  menthenone  was  obtained  according  to 
Callenbach'a  directions  (Abstr.,  1897,  i,  271).  Oxidation  of  the  ketone 
by  means  of  potassium  permanganate  yielded  y-acetobutyric  acid 
(identified  as  semicarbazone)  and  wobutyric  acid.  The  oxime,  m.  p. 
1 04°,  appeared  in  all  respects  identical  with  that  obtained  by  Callenbach, 
but  the  oxime,  m.  p.  90 — 91°,  described  by  Kotz  and  Auger  (Abstr., 
1911,  i,  310)  could  not  be  isolated.  Contrary  also  to  the  experience  of 
the  latter  chemists,  the  hydrochloride  of  this  oxime,  m.  p.  135°,  was 
hydrolysed  by  water.  Further  discrepancies  were  also  observed  with 
regard  to  the  semicarbazone,  which  according  to  Kotz  and  Auger 
(loc.  cit.)  occurs  in  two  forms  melting  at  138°  and  152°  respectively. 
The  author  has  observed  only  one  semicarbazone,  m.  p.  167 — 168°, 
which  could  be  preserved  unchanged  for  months.  H.  W. 


Combination  of  Phenol carboxy lie  Acids.  Ferdinand  Mauthner 
(/.  pr.  Chtm.,  1912,  [ii],  86,  432).— A  correction.  The  author  has 
described  (Abstr.,  1911,  i,  725;  this  vol.,  i,  267)  a  number  of 
compounds  obtained  by  the  reaction  of  certain  acid  chlorides  and 
phenolic  esters  in  the  presence  of  sodium  hydroxide.  It  is  now 
found  that  the  phenolic  esters  take  no  part  in  the  reaction,  and  there- 
fore the  compounds  cannot  have  the  structure  previously  assigned  to 
them.  F.  B. 
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Sodium  Phenyl  Carbonate  as  an  Intermediate  Product  in 
Kolbe's  Synthesis  of  Salicylic  Acid.  S.  Tijmstra  {Ber.^  1912, 
45,  2837— 2838).— A  reply  to  Sluitor  (this  vol.,  i,  189),  re-stating  and 
explaining  the  views  already  expressed  (Abstr.,  1905,  i,  209,  439). 

T.  A.  H. 


Methylcarbonato- derivatives  of  Phenolcarboxylic  Acids  and 
their  Use  for  Synthetic  Operations.  VII.  Didepsides  of 
Hydroxynaphthoic,  Ferulic,  and  o-Coumaric  Acids.  Methyl 
Derivatives  of  Orsellic  Acid.  Emil  Fischer  and  Kurt  Hoesch 
(Annalen,  1912,  391,  347 — 372). — a- Methylcarbonato- ^  naphthoic  acid^ 

COgMe-O-CioHg-COaH, 
m.  p.  127 — 128°  (decomp.  corr.),  is  obtained  by  treating  a  cold  sus- 
pension of  a-hydroxy-^-naphthoic  acid  in  benzene  and  dimethylaniline 
(2  mols.)  with  methyl  chlorocarbonate  and  subsequently  acidifying.  The 
correspondipg  chloride,  COaMe'O'C^QHg'COCl,  m.  p.  96°,  colourless 
prisms,  dissolved  in  acetone,  is  added  to  a  solution  of  jo-hydroxybenzoic 
acid  in  iV^-sodium  hydroxide  (2  mols.)  at  0°  ;  by  acidification,  the  mixture 
yields  ^-a-methylcarhonatonaphthoyloxyhenzoic  acid, 

COgMe-O-CioH^/CO-O-CeH^-COaH, 
m.  p.    231 — 232°  (decomp.    corr.).     By  hydrolysis    in  acetone  by  N- 
ammonium  hydroxide  (3  mols.),  the  latter  yields  ^-a-hydroxynaphthoyl- 
oxyhenzoic  acid,  m.  p.  247°  (decomp.  corr.). 

The  preceding  method  with  acetone  is  the  most  convenient  process 
for  preparing  didepsides,  and  has  been  employed  in  the  following 
cases. 

Methylcarhonatoferulic  acid,  C02Me-0-CgH3(OMe)-CH:CH-C02H, 
m.  p.  186 — 187°  (decomp.  corr.),  long  needles,  obtained  from  methyl 
chlorocarbonate  and  ferulic  acid  in  cold  alkaline  solution,  yields  a 
chlw'ide,  C^2^ii^5^1'  ™*  P-  1'^^°  (corr.),  which  forms  with  jo-hydroxy- 
benzoic  acid  by  the  acetone  method  i-methylcarhonatoferuloyloxyhenzoic 
acid,  CO2Me-O-CgH8(OMe)-CH:0H-CO-O-CgH4-CO2H,  m.  p.  246° 
(decomp.  corr.).  The  hydrolysis  of  the  last  by  aqueous  ammonia  and 
pyridine  yields  i-feruloyloxyhenzoic  acid,  Cj^Hi^Og,  m.  p.  233°  (corr.), 
glistening  leaflets.  The  preceding  acid  chloride  reacts  with  ferulic 
acid  in  the  acetone  process  to  form  methylcarbonatodi/erulic  acid, 
C02Me-0-C6H3(OMe)-CH:CH-CO-0-C6H,(OMe)-CH:CH-C02H,  m.  p. 
23U°  (decomp.  corr.),  the  hydrolysis  of  which  yields  diferulic  acid, 
CgoHjgO^,  m.  p.  241 — 242°  (decomp.  corr.).  Methylcarbonatodi- 
o-coumaric  acid,  COgMe-O-CgH^-CHICH-CO-O-OgH^-CHICH-COgH, 
m.  p.  170°  (corr.),  obtained  in  a  similar  manner  from  o-coumaric  acid 
and  methylcarbonatocoumaroyl  chloride,  yields  di-o-coumaric  acid, 
m.  p.  188°  (decomp.  corr.),  by  hydrolysis  with  aqueous  ammonia. 

2-Meihylcarbonato-3-naphthoic  acid,  C02Me'0*CioH(.*C02H,  m.  p. 
174—175°  (decomp.  corr.),  forms  a  chloride,  C13H9O4CI,  m.  p.  107° 
(corr.),  which  does  not  yield  a  didepside  by  the  acetone  method,  but 
condenses  with  2-hydroxy-3-naphthoic  acid  in  benzene  in  the  presence 
of  dimethylaniline  to  form  2  :  2' -methylcarbonato-Z' -naphthoyloxy - 
d-naphthoic  acid,  C02Me-0-CioH6-CO-0-CioH6-C02H,  m.  p.  215° 
(decomp.  corr.) ;  the  hydrolysis  of  the  latter  by  aqueous  ammonia  and 
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acetone  yields  di'2-hydroxy-Z  naphthoic  acid^ 

OH-CioHg-CO-O-CioHg-COgH, 
m.  p.  245°  (decomp.  corr.). 

Orsellinic  acid  and  methyl  chlorocarbonate  (1*1  mol.)  in  cold 
^-sodium  hydroxide  (2  mols.)  yield  methylcarbonato-wsellinic  acid 
Ib-meifiylcarbonato-^-hydroxyo-lolnic  acid), 

CO2Me-0-C«H2Me(OH)-C02H, 
m.  p.  153 — 164°  (corr.),  which  is  converted  by  further  treatment  with 
sodium  hydroxide  and  methyl  chlorocarbonate  into  diniethylcarhonato- 
orsellinic  acid,  C^^^u^s^  ^'  P-  ^^^°  (decomp.  corr.).  All  attempts  to 
prepare  the  chloride  of  the  latter  acid  have  been  unsuccessful,  so  that 
the  synthesis  of  lecanoric  acid  (orsellic  acid),  the  longest  known  lichen 
acid,  has  been  frustrated. 

Methyl  methylcarhonato-orsellinate,  C02Me*0'CgH2Me(OH)'C02Me, 
m.  p.  80 — 81°  (corr.),  is  obtained  from  methyl  orsellinate  and  methyl 
chlorocarbonate  in  alkaline  solution.  Like  the  preceding  methyl- 
carbonato-derivative,  it  develops  a  reddish-violet  coloration  with 
alcoholic  ferric  chloride. 

Orsellinic  acid  is  generally  regarded  as  3 : 5-dihydroxy-/?-toluic 
acid.  The  authors  are  of  opinion  that  it  is  3  : 5-dihydroxy-o-toluic  acid 
for  the  following  reasons.  Diazomethane  methylates  phenolcarboxylic 
acids  preferentially  in  the  para-position  ;  ethyl  orsellinate  and  ethereal 

diazomethane  yield  an  a-methyl  ether,  COgEt'C'^pL^  .Ajt ^C'OMe, 

m.  p.  72 — 75°,  which  gives  with  ferric  chloride  a  reddish-violet 
coloration  resembling  that  developed  by  salicylic  acid.  Also  methyl 
chlorocarbonate  attacks  phenolcarboxylic  acids  preferentially  in  the 
para- position.  The  preceding  methyl  methylcarbonato-orsellinate, 
therefore,  has  the  methylcarbonato-group  in  position  5,  and  conse- 
quently develops  a  characteristic  coloration  with  ferric  chloride. 
Now,  when  methylcarbonato-orsellinic  acid  is  treated  with  ethereal 
diazomethane,    it    yields    methyl    methylcarbonato-orsellinate-p-methyl 

ether,  C02Me-C<^j^¥^^^^C-0-C02Me,  m.  p.  86°  (corr.),  which 

does  not  develop  a  coloration  with  ferric  chloride.  The  hydrolysis  of 
the  ester  by  concentrated  sulphuric  acid  at  25°  yields  methylcarbonato- 
orsellinic     acid-p^ethyl    ether,    C02H-C<^(|^¥^^^^C-0-C02Me, 

m.  p.  145°  (corr.),  which  also  does  not  develop  a  coloration  with  ferric 
chloride.     The  hydrolysis  of  the  last  substance  by  iV^-sodium  hydroxide 

yields   orsellinic    acid-p-methyl    etiver,    COgH'C'^pVi   'CII      ^^'QH 

(decomp.  175°),  which  develops  a  yellowish-red  coloration  with  ferric 
chloride.  Were  the  old  formula  of  orsellinic  acid  correct,  the  )3-methyl 
ether  would  be  a  derivative  of  salicylic  acid,  and  should  develop  its 
characteristic  coloration  with  ferric  chloride  ;  moreover,  the  a-  and 
the  ^-methyl  ethers  would  be  identical,  not  isomeric,  as  is  actually 
the  case. 

Orsellinic  acid-a-methyl  ether  is  shown  to  be  identical  with  everninic 
acid  by  direct  comparison  of  the  m.  p.,  colorations  with  ferric  chloride, 
crystalline  form,  and  properties  of  the  ethyl  esters.  C.  S. 
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Number  of  Isomerides  of  Merotropic  and  Desmotropic 
Compounds.  IV.  Isomeric  Modifications  of  Ethyl  Formyl- 
phenylacetate.  Arthur  Michael  {Annalen,  1912,  391, 
235 — 274). — The  author  has  re-commenced  an  investigation  of  the  a-, 
IB-,  and  y-modifications  of  ethyl  formylphenylacetate,  since  the  constitu- 
tions of  the  first  two,  and  the  existence  of  the  last,  are  still  subjects  of 
discussion.  According  to  the  author,  ethyl  formylphenylacetate  exists 
in  three  modifications  :  the  a-ester,  b.  p.  125 — 126°/9  mm.  (decomp.), 
/3-ester,  m.  p.  about  40°,  and  y-ester,  m.  p.  about  100°.  All  of  these 
are  enolic,  since  they  react  with  aliphatic  tertiary  amines  (compare 
Michael  and  Smith,  Abstr.,  1908,  i,  943),  and  also  with  phenyl- 
carbimide ;  in  the  latter  case,  all  three  yield  the  carbanilide,  m.  p. 
117 — 118°  (Abstr,  1906,  i,  179),  the  a-ester  giving,  in  addition,  an 
isomeride,  CjgHj^O^N,  m.  p.  59°,  which  is  converted  quantitatively 
into  the  anilide,  m.  p.  117 — 118°,  by  heat. 

The  preparation  of  a-,  /3-,  and  y-ethyl  formylphenylacetates  requires 
great  care,  and  the  original  paper  must  be  consulted  for  details. 
Briefly,  they  are  obtained  as  follows.  Ethyl  formate  and  ethyl 
phenylacetate  in  ether  are  treated  with  sodium  according  to 
Wislicenus'  directions.  The  aqueous  extract  of  the  product  is  freed 
from  ether  by  air,  kept  at  0°  for  three  to  four  hours,  acidified  by 
sulphuric  acid,  D  at  least  1*36,  and  the  mixture  kept  at  0°  for  about 
four  hours  before  removing  the  precipitated  y-ester. 

The  /3-ester  is  obtained  by  passing  carbon  dioxide  into  the  preceding 
aqueous  alkaline  extract,  and  keeping  the  product  at  0°  for  some 
hours.  The  solid,  m.  p.  44 — 54°,  is  dissolved  in  dilute  potassium 
hydroxide  at  0°,  and  carbon  dioxide  is  passed  immediately  through 
the  solution  ;  once  again  the  mixture  is  kept  at  0°  for  some  hours 
before  the  /3-ester  is  removed. 

The  liquid  a-ester  is  obtained  by  Wislicenus'  method,  and  is 
purified  through  the  copper  derivative.  The  ester  must  be  heated 
at  120°  in  a  sealed  tube  for  two  to  three  hours,  and  subsequently 
distilled  in  a  vacuum  in  order  to  obtain  a  product  free  from  the  solid 
modifications.  The  a-ester  cannot  be  kept  without  isomerising  ;  in  air, 
it  undergoes  a  profound  change,  and  finally  does  not  develop  a 
coloration  with  alcoholic  ferric  chloride. 

The  p-  and  the  y-ester  change  to  the  a-  by  fusion.  Neither  gives 
directly  a  coloration  with  ferric  chloride,  but  does  so  after  being  kept 
in  solution  for  some  time  (change  to  the  a-modification). 

Wislicenus'  j8-modifi cation,  m.  p.  about  70°,  is  most  probably  a 
mixture  of  the  two  preceding  solid  modifications.  C.  S. 

Number  of  Isomerides  of  Merotropic  and  Desmotropic 
Compounds.  V.  Isomeric  Enolic  Modifications  of  Ethyl 
Formylphenylacetate.  Arthur  Michael  and  G.,Prescott  Fuller 
{Annalen,  1912,  391,  275 — 308.  Compare  preceding  abstract). — 
a-Ethyl  formylphenylacetate  is  recovered  unchanged  after  being  kept 
for  a  short  time  in  methyl  or  ethyl  alcohol,  but,  after  prolonged  keep- 
ing, an  additive  compound  of  the  ester  and  the  alcohol  is  obtained, 
which  does  not  develop  a  coloration  with  ferric  chloride.  The  jS-  and 
the    y-esters   yield    apparently    the    same    additive    compound    after 
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prolonged  keeping  in  either  of  these  solventR  ;  when  rapidly  re- 
covered, however,  each  is  obtained  as  a  mixture  of  both. 

Thea-ester  ia  recovered  unchanged  from  most,  sol  vents;  a  transitory 
formation  of  a  solid  mixture  is  observed  in  acetone,  methylal,  or 
pinacolin.  The  /3-ester  changes  to  the  a  in  most  solvents,  even  in  the 
cold ;  in  bromoform,  it  changes  almost  completely  to  the  y-ester 
within  fifteen  minutes,  the  a-ester  being  finally  obtained  after  pro- 
longed keeping.     The  y-ester  changes  to  the  a  in  all  solvents. 

The  preceding  results  show  that,  contrary  to  the  opinion  of 
Wislicenus,  there  is  no  simple  relation  between  the  dielectric  constant 
of  an  organic  solvent  and  its  capacity  of  producing  isomerisation  of 
one  form  of  ethyl  formylphenylacetate  into  another. 

Mixtures  of  the  solid  ft-  and  y-esters  in  known  proportions  givg  an 
m.  p.  curve  which  indicates  that  the  substances,  m.  p.  about  50^  and 
about  70°  respectively,  which  are  so  frequently  isolated  in  the  prepara- 
tion of  the  various  modifications  of  ethyl  formylphenylacetate,  are 
not  individual ;  these  substances  and  the  corresponding  artificial 
mixtures  behave  alike  physically. 

The  molecular  weight  of  the  y-ester  in  cold  benzene  indicates  that 
the  compound  is  unimolecular.  The  determination  of  the  molecular 
weight  of  the  /8-ester  is  difficult,  because  the  substance  changes  so 
rapidly  to  the  y-ester  in  solution.  Experiments  on  a  sample,  m.  p. 
55°,  in  benzene  and  in  acetic  acid  gave  values  corresponding  with  the 
unimolecular  formula,  whilst  the  %  of  y-ester  had  increased  by  only 
about  20%  during  the  estimation. 

The  action  of  sodium  ethoxide  on  an  ethereal  solution  of  the  a  ester 
gives  a  homogeneous  a-sodium  derivative.  When  this  solid  is  acidified 
with  sulphuric  acid,  an  oily  ester  is  obtained,  together  with  a  little 
solid  ester.  By  acidifying  a  cold  dilute  aqueous  solution  of  the 
a-sodium  derivative,  the  oil  obtained  solidifies  the  more  rapidly  the 
greater  is  the  concentration  of  the  acid  used.  The  m.  p.  of  the 
solidified  oil  is  90 — 100°,  and  is  independent  of  the  concentration  of 
the  acid.  Excepting  phosphoric  and  oxalic  acids,  there  is  an  approxi- 
mate relation  between  the  %  of  y-ester  in  the  solidified  oil  and  the 
affinity  constant  of  the  acid  used  in  precipitating  it. 

The  sodium  derivative,  whether  solid  or  in  aqueous  solution,  yields 
the  bluish-violet  ferric  salt  with  ferric  chloride.  The  a-ester  and 
alkaline  copper  acetate  give  at  once  the  green  a-copper  derivative, 
which  is  also  obtained,  more  slowly,  from  the  ft-  and  the  y-esters. 
The  bluish-green  precipitate  obtained  from  the  a-sodium  salt  and  cold 
aqueous  copper  sulphate  is  a  mixture  of  an  inorganic  copper  salt,  the 
green  a-copper  derivative,  and  an  oil.  Copper  chloride  also  produces 
the  green  a-derivative  ;  cuprous  chloride  gives  a  green  precipitate, 
from  which  a  mixture  of  the  liquid  and  solid  esters  is  obtained  by 
acidification  with  sulphuric  acid.  These  results  do  not  support  the 
theory  of  the  existence  of  isomeric  metallic  derivatives  of  ethyl 
formylphenylacetate.  C.  S. 

The  Lactone  of  a-o-Methoxyphenyl-o-hydroxy-p-tolylacetic 
Acid.  H.  Stockmann  (Ber.j  1912,  45,  2547— 2548).— The  divergence 
of  the  m.  p.  (116 — 119°)  given  for  the  above  substance  by  Stoermer 
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and  Friemel  (this  vol.,  i,  45)  from  that  given  by  earlier  workers 
(120 — 121°)  is  due  to  impurity  arising  from  the  presence  of  jt?-cresol  in 
the  w-cresol  used.  A  carefully  purified  specimen  of  m-cresol  when 
treated  by  Stoermer  and  Friemel's  method  gave  a  product  of  the 
higher  m.  p.  D.  F.  T. 

o-Cyanobenzoic  Acid.  Johannes  Scheiber  [and,  in  part, 
A.  Deutschland]  {Ber.,  1912,45,  2398— 2403).— Several  investigators 
have  prepared  o-cyanobenzoic  acid  by  methods  which  leave  no  doubt 
as  to  its  constitution.  However,  the  acid  behaves  abnormally  in 
several  respects.  For  example,  its  dissociation  constant  is,  contrary  to 
expectation,  smaller  than  that  of  o-chlorobenzoic  acid,  its  tendency  to 
liberate  iodine  from  an  iodide-iodate  mixture  is  less  than  that  of  the 
weaker  m-cyanobenzoic  acid,  and  the  absorption  spectra  of  o-  and  of 
7?i-cyanobenzoic  acids  exhibit  differences  which  are  not  found  in  the 
spectra  of  other  o-  and  m-substituted  benzoic  acids. 

The  author  is  of  opinion  that  these  abnormalities  can  be  explained 
by  assuming  a  more  intimate  connexion  between  the  cyano-  and  the 
carboxyl  groups  than  is  indicated  by  the  ordinary  formula,  and 
represents  the  acid  as  an  equilibrium  mixture. 


an/    X    >H  zriz  om.<  \  Nh. 


X    >H     — -t     C^H  / 


as. 

Fluorescence  in  the  Terephthalic  Acid  Series.  Hugo 
Kauffmann  and  Leopold  Weissel  {Annalen,  1912,  393,  1 — 29). — 
Continuing  their  investigations  of  the  auxochromic  influence  of 
nitrogen  in  fluorescent  substances,  the  authors  find  that,  whilst  methyl 
terephthalate  is  not  fluorescent  even  in  the  ultra-violet,  methyl  amino- 
terephthalate  and  the  2  ;  5-  and  2  :  6-diamino-esters  are  fluorescent  in 
the  solid  state  and  in  solution.  The  phenomenon  is  due  to  the 
auxochromic  influence  of  the  amino-group,  because,  whilst  the 
preceeding  diamino-esters  fluoresce  in  the  orange,  the  fluorescent  band 
shifts  towards  the  violet  when  the  amino-groups  are  replaced  by 
weaker  auxochromes;  thus  methyl  2  : 5-dihydroxy terephthalate  and 
2 : 5-dimethoxyterephthalate  fluoresce  respectively  in  the  blue  and 
the  violet.  An  alkaline  alcoholic  solution  of  the  dihydroxy-ester 
fluoresces  orange,  because  the  auxochromic  character  of  the  hydroxyl 
groups  is  strengthened  by  salt  formation.  Methyl  aminoterephthalate 
shows  yellow  fluorescence  in  the  solid  state  and  violet  blue  in  solution ; 
its  acetyl  derivative  fluoresces  blue  in  the  solid  state  and  violet 
in  solution.  Here  again  is  illustrated  the  shift  of  the  fluorescent  band 
towards  the  violet  when  the  auxochromic  character  of  the  amino-group 
is  weakened  by  acetylation.  Other  examples  of  the  same  kind  are 
quoted. 

The  orientation  of  the  auxochromes  also  has  a  great  influence  on 
the  fluorescence ;  amongst  other  examples,  the  fact  is  mentioned  that 
the  fluorescent  band  of  methyl  2  : 6-diaminoterephthalate  in  any 
solvent  is  always  nearer  the  violet  than  that  of  the  2  : 5-diamino-ester 
in  the  same  solvent. 

The   influence  of   the   solvent   on   the   fluorescence  is  particularly 
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marked  in  the  case  of  methyl  2 : 6-diaminoterephthalate.  A  com- 
pariHon  of  many  examples  shows  that  the  change  in  the  fluorescent 
colour  produced  by  a  solvent  is  greater  the  more  marked  is  the 
auxochromic  character  of  the  group  causing  the  fluorescence.  An 
important  deduction  from  this  is  that  the  solvent  must  have  some 
influence  on  the  auxochromic  group.  The  fluorescent  colour  of  a 
substance  is  deepened  most  by  dissociating  solvents.  Thus  methyl 
2  : 6-diaminoterephthalate,  which  exhibits  a  green  or  greenish-yellow 
fluorescence  in  hexane,  benzene,  ether,  or  chloroform,  fluoresces  orange- 
yellow  in  pyridine  and  orange  in  alcohol,  acetic  acid,  or  isohutyl 
alcohol.  Carbon  disulphide  is  remarkable  in  that  substances  which 
exhibit  intense  fluorescence  in  other  solvents,  show  a  scarcely 
appreciable  fluorescence  in  this  solvent. 

Methyl  dimethylaminoterephthalate  is  remarkable  in  that  it  is  non- 
fluorescent  in  almost  all  solvents.  In  hexane,  carbon  tetrachloride, 
and  perchloroethylene  it  exhibits  a  violet  to  blue  fluorescence.  The 
authors  are  of  opinion  that  this  ester  may  be  used  to  ascertain  the 
character  of  a  solvent ;  any  solvent  in  which  it  forms  a  fluorescent 
solution  is  a  non-dissociating,  indifferent  solvent.  Such,  for  example, 
is  tin  tetra-ethyl,  in  which  the  ester  shows  a  feeble  blue  fluorescence. 

Methyl  2  : 5-diaminoterephthalate  is  easily  obtained  as  follows. 
Methyl  terephthalate  is  nitrated  by  fuming  sulphuric  and  nitric 
acids  below  5°.  The  resulting  methyl  nitroterepbthalate,  m.  p.  76°, 
which  is  freed  from  a  little  accompanying  methyl  dinitrohydroxy- 
terephlhalate,  OH-C,3H(N02)2(C02Me)2,  m.  p.  124°,  by  treatment  with 
aqueous  sodium  carbonate,  is  reduced  by  stannous  chloride  and  25% 
methyl  alcoholic  hydrogen  chloride  to  methyl  aminoterephthalate,  the 
acetyl  derivative  of  which  is  then  nitrated  by  fuming  nitric  and 
concentrated  sulphuric  acids  at  about  0°.  The  main  product  is  methyl 
2-nit7'o-5-acetylaminoterephthalate,  m.  p.  142°,  yellow  prisms,  which 
is  non-fluorescent;  the  by-product,  m.  p.  128°,  is  probably  methyl 
S-niiro-5-acetylaminoterephthalatey  but  it  has  not  been  obtained  free 
from  the  preceding  isomeride.  By  hydrolysis  with  boiling  methyl- 
alcoliolic  sulphuric  acid,  methyl  2-nitro-5-acetylaminoterephthalate 
yields  methyl  'I-nitro-b-aminoterephthalate,  m.  p.  187°  (the  corresponding 
acid  has  decomp.  about  260°),  the  reduction  of  which  by  stannous 
chloride  and  methyl-alcoholic  hydrogen  chloride  yields  methyl  2  :  5- 
diaminoterephthalate,  m.  p.  185°,  long,  orange-red  prisms.  This  ester 
exhibits  a  magnificent  orange  fluorescence  in  the  solid  state,  and  forms 
a  dibenzoyl  derivative,  m.  p.  268°  (bluish-green  fluorescence  in  solid 
state  viewed  through  a  blue  screen ;  violet  to  blue  fluorescence  in 
solution),  acetyl  derivative,  m.  p.  198°,  yellow  needles  (faint  orange- 
yellow  fluorescence  in  solid  state ;  blue  to  green  fluorescence  in 
solution),  diacetyl  derivative,  m.  p.  284°,  pale  yellow  needles  (faint 
yellow  fluorescence  in  solid  state :  violet  to  blue  fluorescence  in 
solution),  and  benzoylacetyl  derivative,  m.  p.  248°,  pale  yellow  crystals. 
Mtthyl  h-amino-'l-hydroxyterephthalate,  m.  p.  144°,  obtained  by  the 
electrolytic  reduction  of  methyl  nitroterepbthalate  in  sulphuric  acid  and 
subsequent  esterification,  forms  deep  yellow  crystals,  which  exhibit  a 
faint  yellow  fluorescence  behind  a  blue  screen,  and  yields  bluish- 
green  to  yellowish-green  fluorescent  solutions. 
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2  :  6-Diamino-;?-toluicacid,  which  is  obtained  free  from  any  isomeride 
by  the  reduction  of  2  : 6-dinitro-p-toluic  acid  by  tin  arid  concentrated 
hydrochloric  acid,  forms  a  methyl  ester,  m.  p.  129°,  brown  crystals, 
which  exhibits  peculiar  fluorescent  phenomena  on  account  of  the 
orientation  of  the  amino-  and  the  carbomethoxy-groups.  Solutions  of 
the  ester  in  alcohol,  acetic  acid,  petroleum,  ether,  or  benzene  are  non- 
fluorescent.  By  treating  its  alcoholic  solution  with  a  little  mineral 
acid,  an  intense  violet-blue  fluorescence  is  produced,  which  disappears 
by  the  addition  of  an  excess  of  acid. 

2  : 6-Diacetylami7ioip-toluic  acid,  m.  p.  above  280°,  colourless  needles, 
dissolved  in  water  containing  sodium  carbonate,  is  treated  with 
magnesium  sulphate  and  then  heated  with  potassium  permanganate. 
The  resulting  2  :  Q-diacetylaminoterephthalic  acid,  m.  p.  above  280°, 
yields  by  boiling  with  methyl  alcoholic  hydrogen  chloride,  methyl  2  : 6- 
diaminoterephthalate,  CgH2(NH2)2(C02Me)2,  m.  p.  162°,  yellow  crystals, 
solutions  of  which  exhibit  intense  violet  to  green  fluorescence.  Its 
diacetyl  derivative,  m.  p.  204°,  shows  a  faint  blue  fluorescence  in  the 
solid  state  and  forms  violet  to  blue  fluorescent  solutions.  The  dihenzoyl 
derivative,  m.  p.  248°,  fluoresces  greenish-white  in  the  solid  state  and 
violet  in  solution. 

jNlethyl  aminoterephthalate  reacts  abnormally  in  some  respects.  It 
does  not  react  with  benzaldehyde,  and  only  very  slowly  with  phenyl- 
thiocarbimide,  yielding  the  i^iocar^tmi^mo-derivative, 

NHPh-CS-NH-C6H3(C02Me)2, 
m.    p.    211°,   which    is   not  fluorescent    in  solution.     By  treating  its 
diazotised  solution  with  alkaline  )8-naphthol,  methyl  ^-^-naphtholazo- 
terephthalatSy    CgH3(C02Me)2*N2*CiQHg'OII,   red   needles,  is   obtained, 
which  is  not  fluorescent. 

By  heating  with  methyl  sulphate  on  the  water-bath,  methyl  amino- 
terephthalate yields  a  mixture  of  methyl  dimethylaminoterephthalate, 
m.  p.  70-5°  (Wegscheider  and  Black  give  66—68°:  this  vol.,  i,  263), 
and  methyl  methylaminoterephthalate,  m.  p.  93°  (not  89 — 90°  :  loc. 
cit.),  which  is  separated  by  converting  the  latter  into  its  nitroso- 
compound,  m.  p.  80°.  C.  S. 

Phenolphthalein  and  its  Colourless  Salts.  III.  Prepara- 
tion of  Monobasic  Phenolphthalates.  Philip  A.  Kober,  J. 
Theodore  Marshall,  and  E.  N.  Rosenfeld  {J.  Amer.  Chem.  Soc, 
1912,  34,  1424—1433.  Compare  Abstr.,  1911,  i,  300,  984).— The 
dynamics  of  phenolphthalein  reactions  are  discussed,  and  the  conclusion 
is  drawn  that  in  ordinary  phenolphthalein  the  quinonoid  dibasic  salt  is 
essentially  primary  and  the  carbinol  form  secondary. 

Potassium  phen  olphthalate, 

may  be  prepared  by  passing  carbon  dioxide  into  a  solution  of  the 
tripotassium  salt  in  absolute  alcohol,  filtering  the  product,  and  pre- 
cipitating with  dry  ether.  The  corresponding  sodium  salt  can  be 
obtained  in  the  same  manner.  These  monobasic  salts  crystallise  in 
long,  colourless,  hexagonal  prisms  with  truncated  ends,  and  are  slowly 
hydrolysed   by  water  at  the  ordinary  temperature  with  the  develop- 
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ment  of  colour  and  the  separation  of  phenolphthalein.  When  the 
Halts  are  cryHtallised  from  acetoue,  the  alcohol  of  crystallisation  is 
wholly,  or  in  part,  replaced  by  the  former  solvent.  E.  G. 

Crystallographic  Study  of  3:4:  6-Trimethoxyphthalic 
Acid.  Aristide  Rosati  (Atti  R.  Accad.  Lincei,  1912,  [v],  21,  ii, 
358 — 359). — This  acid  of  m.  p.  174°  (decomp.)  (compare  Bargellini 
and  Molina,  this  vol.,  i,  773)  crystallises  in  the  pinacoidal  class  of  the 
triclinic  system  [a:b:e  =  03728  : 1  :  0-2994,  a  77°4',  /3  1 1 1°32', 
y  134°40'].  K.  V.  S. 

Ketoaldehydes.  Mercaptals  of  Benzoyl-  and  Thienoyl- 
acetaldehyde.  C.  Kelber  and  A.  Schwarz  (Ber.,  1912,  45, 
2484 — 2489). — The  ethylene  mercaptal  of  henzoylacetaldehyde^ 


COPh-CHg 


««<s3h 


prepared  by  condensing  the  components  in  presence  of  hydrogen 
chloride,  crystallises  in  thin,  colourless  platelets,  m.  p.  80°,  which 
become  brown  on  exposure  to  light. 

Benzoylacetaldehyde  ethyl  mercaptal,  COPh'CH2'CH(SEt)2,  crystallises 
in  thin,  colourless  needles,  m.  p.  46 — 47°. 

CH'CH 

Thienoylacetaldehyde,  CH«^  n  nr\  nxj    nun'    obtained    by   con- 

densing  thienyl  methyl  ketone  and  ethyl  formate  by  means  of  sodium 
ethoxide,  is  a  viscid,  yellow  oil.  The  sodium  salt,  which  is  stable  when 
dry,  gives  a  deep  red  coloration  with  ferric  chloride.  In  aqueous 
solution  it  gives  precipitates  with  calcium,  strontium,  and  magnesium 
chlorides,  and  also  with  mercuric  chloride.  The  monooxime 
crystallises  in  flat  tablets  of  silvery  lustre,  m.  p.  106 — 107°.  In 
solution  a  yellow  coloration  is  obtained  with  ferric  chloride,  which 
is  changed  to  blue  on  adding  sodium  acetate. 
Thienoylacetaldehyde  ethylene  mercaptal, 

.CH-CH  ^S-CH, 

S — C-C0-CH2-CH<g.^g^ 

crystallises  in  stunted  crystals,  m.  p.  98 — 99°. 

When  thienoylacetaldehyde  is  left  overnight,  it  condenses  to 
trithienoylbenzenef  CgH3(CO'C^H3S)g,  the  oil  becoming  converted  into 
a  reddish-yellow  mass.  The  purified  crystals  form  flat  needles, 
m.  p.  212—213°.  E.  F.  A. 

Reduction  of  A" -Ketones  and  Formation  of  Indene  Deriv- 
atives. Johannes  TniELEand  P.  Kuggli  (Annalen,  1912,393,  61—80). 
— By  reducing  unsaturated  ketones  of  the  type  CHRICH'COR'  with 
zinc  dust  and  a  mixture  of  acetic  anhydride,  acetic  acid,  and  con- 
centrated sulphuric  acid,  the  authors  have  obtained  evidence  of  the 
intermediate  production  of  compounds  of  the  type  CHoR'CHX'K''OH. 

Phenyl  styryl  ketone,  anisylideneacetophenone,  and  benzylidene- 
deoxybenzoin  have  been  examined.  The  usual  reducing  agents  convert 
these  normally  into  the  saturated  ketones,  but  with  the  preceding 
mixture  at  or  below  0°  the  following   results   have    been    obtained. 
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Phenyl  styryl  ketone  yields  a  brown  mass,  from  which  have  been 
isolated  a  little  aS-dibenzoyl-)8y-dipheny  I  butane  and  a  substance, 
C3QH24O,  m.  p.  168 — 169°,  yellow  powder,  which  is  probably  2-benzoyl- 
1:3:  i-triphenyl-A^-cjclopentene,  produced  from  the  former  by  loss  of 
water.  By  treatment  with  the  preceding  reducing  mixture,  benzyl- 
idenedeoxybenzoin  yields  a  mixture  of  substances.  The  same  mixture 
is  also  obtained  in  the  absence  of  zinc  dust,  so  that  the  reaction  is  one 
of  addition  of  acetic  acid  (or  anhydride),  not  of  hydrogen.  By  a 
tedious  fractional  crystallisation  from  glacial  acetic  acid,  three  substances 
have  been  isolated  from  the  mixture.  Two  of  these,  C23Hjg02,  m.  p. 
170—172°,  and  G^^H^fi^,  m.  p.  sharply  between  140°  and  171° 
(decomp.),  according  to  the  conditions  of  heating,  are  substances  of 
unknown  constitution,  but  the  third,  C23E[i8^2'  "^*  P*  ^^^ — 167°,  is 
l-acetoxy-2  :  3-diphenylindene,  CqH.^<^ 2_  ppu^CPh.    This  substance 

is  produced  as  the  result  of  the  intermediate  formation  of 

OAc-CHPh-CPhlCPh-OH, 
not  OAc'CHPh'CHPh'COPh,  from  benzylidenedeoxybenzoin  and 
acetic  acid,  because  the  second  substance,  acetoxybenzyldeoxybenzoin, 
m.  p.  127*5 — 128*5°,  colourless  prisms,  obtained  from  bromobenzyl- 
deoxybenzoin  and  silver  acetate,  is  not  converted  into  an  indene 
derivative  by  concentrated  sulphuric  acid  either  alone  or  mixed  with 
acetic  acid  and  acetic  anhydride.    Bromobenzyldeoxybenzoin, 

CHPhBr-CHPhBz, 
m.  p.  158°  (decomp.),  colourless  needles,  is  obtained  by  treating  a  cold 
solution  of  benzylidenedeoxybenzoin  in  acetyl  bromide  with  a  little 
concentrated  sulphuric  acid  ;  its  constitution  follows  from  the  fact 
that  it  is  reconverted  into  benzylidenedeoxybenzoin  by  boiling 
pyridine. 

By  treatment  with  hydrogen  bromide  in  glacial  acetic  acid  at  100°, 
l-acetoxy-2  :  3-diphenylindene  is  converted  into  l-bromo-2  :  3-diphenyl- 

indene,    CgH^^ pp^CPh,    decomp.    158°     yellow    crystals,    from 

which  the  acetate  is  regenerated  by  silver  acetate. 

By  reduction  with  zinc  dust  and  glacial  acetic  acid  at  50 — 80°, 
l-bromo-2  :  3-diphenylindene  yields  2 : 3-diphenylindene,  m.  p.  108 — 109°, 
almost  colourless  prisms,  which  develops  an  intense  dark  green  colora- 
tion with  concentrated  sulphuric  acid  and  forms  an  oximino-compound, 

CgH^<^('-^^p^>CPh.  m.  p.  253—255°   (decomp.),  yellowish-brown 

prisms,  by  treatment  with  amyl  nitrite  and  alcoholic  sodium  ethoxide ; 
the  same  substance  is  obtained  from  diphenylindone  and  hydroxyl- 
amine,  and  yields  diphenylindone  by  treatment  with  hydrogen  bromide 
in  glacial  acetic  acid  containing  a  little  copper  oxide.  C.  S. 

Constitution  of  Phenyl-o-nitroindone  [4  -  Nitro  -  2- phenyl- 
indone]  and  of  its  Ozonide.  Marussia  Bakunin  and  T.  Angri- 
SANi  (Mend.  Accad.  Sci,  Fis.  Mat.  Napoli,  1912,  [iii],  18,  213—222. 
Compare  Bakunin,  this  vol.,  i,  344). — The  ozonisation  of  the  nitro- 
phenylindone  in  chloroform  solution  has  been  repeated  with  ozonised 
oxygen  (7%).     The  ozonide  of  m.  p.  157 — 158°  previously  mentioned 
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was  obtained,  together  with  benzoic  ftcid  and  othyl  3-nitro-2-aldehydo- 
l)enzonte,  m.  p.  133°.  The  two  last-named  substances  are  also  obtained 
when  the  ozonide  is  subjected  to  prolonged  boiling  with  water,  alcohol 
or  sodium  carbonate,  and  this  confirms  the  constitution  previously 
assigned  to  it.  The  formation  of  this  ozonide  confirms  the  presence  of 
a  double  linking  in  the  phenylnitroindone.  R.  V.  S. 

Synthesis  of  Meta-bicyolic  Systems.  Synthesis  of  a 
Demethylated  Pinone.  Otto  Stark  (Ber.,  1912,  45,  2369—2374). 
— cycfoHexene-1  : 3-dicarboxylic  acid  is  readily  obtained  in  quantity  by 
reducing  tsophthalic  acid  with  sodium  amalgam  by  Baeyer  and  Villiger's 
method  to  the  totrahydro-acid,  and  then  treating  an  aqueous  solution 
of  this  easily  soluble  acid  with  hydrogen  and  colloidal  palladium  as  in 
the  Paal-Skita  process.  From  the  product,  the  cis-anhydride  is 
obtained  by  meansof  acetyl  chloride, and  converted  into  calcium  cis-cyclo- 
hexenedicarboxylate.  By  distillation  in  a  current  of  carbon  dioxide, 
the  finely  powdered  salt  yields  a  liquid,  the  fraction,  b.  p.  60 — 100°/ 
18  mm.,  of  which  contains  a  ketone^  CyHj^O,  b.  p.  157 — 158°(decomp.) 
or  60— 70°/18  mm.,  I)20  0*9322,  n"^  1-4731  {semicarbazone,  m.  p. 
179 — 180°),  which  provisionally  receives  the  formula : 

yCH2*CHv  I 

CH2<  >CH2     CO 

on  account  of  its  exalted  molecular  refraction.  The  ketone  is  attacked 
substitutively  by  bromine,  and  is  not  stable  to  alkaline  potassium 
permanganate.  C.  S. 

Alkylation  of  Benzoylacetone  and  Desmotropy  of  Methyl- 
and  Ethyl-benzoylacetone.  Walter  Dieckmann  {Ber.^  1912,  45, 
2685 — 2689). — Previous  attempts  to  alkylate  benzoylacetone  have  led 
to  the  isolation  of  the  decomposition  products  of  the  alkyl  derivatives 
(Claisen  and  Lowman,  Abstr.,  1888,  692 ;  Auwers,  this  vol.,  i,  486). 
The  author  shows  that  the  methyl  and  ethyl  derivatives  may  be 
readily  prepared  by  use  of  the  corresponding  alkyl  iodides  if  excess  of 
sodium  alkoxide  is  carefully  avoided. 

Methylhenzoylaceione  (a  -phenyl -^-methylbutane-ay-dione)^ 
COPh-CHMe-COMe, 
b.  p.  150 — 152°/20  mm.,  is  an  almost  colourless  liquid,  which  does 
not  solidify  in  a  freezing  mixture.  Ferric  chloride  imparts  a  blue 
coloration  to  its  solution  in  alcohol,  which  becomes  more  intense  on 
standing.  The  freshly  prepared  alcoholic  solution  contains  6*4%  of  the 
substance  in  the  enolic  form,  whilst  a  1%  solution  in  alcohol,  after 
establishment  of  equilibrium,  has  9%  of  the  substance  in  this  state,  a 
similar  solution  in  hexane  having  11%.  Addition  of  copper  acetate  to 
an  alcoholic  solution  of  methylbenzoylacetone  causes  the  gradual 
precipitation  of  a  green,  crystalline  copper  salt,  (Cj^Hjj02)<>0u,  m.  p.  230° 
^.  y-Benzoyl-^^-buterirp-ol,  COPh-CMe:CMe-OH,m.p.  45— 50°  is  formed 
by  the  cautious  acidification  of  a  methyl-alcoholic  solution  of  sodio- 
methyl  benzoyl  acetone.  When  freshly  prepared  it  contains  97% 
of  the  enolic  form,  gives  an  immediate  precipitate  with  copper  acetate, 
and  an  intense  blue  coloration  with  ferric  chloride.  It  gradually 
passes  into  the  oily  equilibrium  mixture,  the  velocity  of  change  being 
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greatly  increased  by  addition  of  traces  of  alkaline  reagents,  such  as 
piperidine. 

Ethylhenzoylacetone  (a- phenyl -^-ethylbutanedione),  b.  p.  155 — 157°/ 
20  mm.,  strongly  resembles  the  above  methyl  compound.  In  the  free 
state,  about  3%  of  the  enolic  modification  is  present,  whilst  in  1%  solution 
in  ethyl  alcohol  or  hexane,  the  corresponding  figures  are  7%  and  9%  re- 
spectively. The  copper  salt,  (CigHjgOgjgCu,  is  a  microcrystalline,  greyish- 
green  powder,  m.  p.  220°. 

y-Benzoyl-Ai3-penten-p-ol  has  m.  p.  32°.  H.  W. 

Keto-enolic  Isomerism  of  IndandioDe  and  Oxindone  Deriv- 
atives. Arthur  Hantzsch  (^wna?e?i,  1912,  392,  286 — 301.  Compare 
following  abstracts). — Colourless,  or  at  most  yellowish,  diketones  of  the 
type  of  2-alkylindandiones  form  intensely  coloured  metallic  derivatives, 

which  are  formulated  as  oxindone  derivatives,  CqK^<^^,^^^^C^,  or 

possibly  CqK^<(^    ^CR  "^M.     A  chemical  proof  of   enolisation   during 

^C— 0^ 
salt-formation  is  afforded  by  the  facts  of  (i)  the  occasional  isolation  of 
coloured,  labile-free  enols  (oxindones)  and  also  of  the  colourless  or 
yellowish,  isomeric  ketones  (indandiones),  and  (ii)  the  occasional 
existence  of  coloured  0 -ethers  (oxindone  ethers)  together  with  the 
colourless,  isomeric  alkylindandiones.  An  optical  proof  of  the  enolisa- 
tion during  salt-formation  is  furnished  by  the  spectrometric  method. 
The  absorption  spectra  of  the  constitutively  unchangeable  2  :  2-dialkyl- 
indandiones  exhibit  only  general  absorption,  which  is  affected  only 
slightly  by  the  nature  of  the  solvent  or  of  the  subs'tituents.  The 
enolic  salts  and  ethers  of  2-alkylindandiones  show  strong  selective 
absorption,  independent  of  the  nature  of  the  solvent. 

Enolisible  indandiones  are,  like  ethyl  acetoacetate,  extraordinarily 
optically  variable  according  to  the  nature  of  the  solvent  and  of  the 
substituent.  Thus  2-phenylindandione  is  colourless  in  ether  and 
chloroform,  but  forms  orange-red  solutions  in  alcohols  and  deep  red 
solutions  in  alkalis ;  the  colourless  solutions  show  only  general 
absorption,  whilst  the  coloured  solutions  exhibit  selective  absorption 
which  is  stronger  the  more  intense  is  the  colour.  The  coloured 
solutions  are  equilibrium  mixtures  of  the  keto-  and  the  enolic 
modifications.  Corresponding  with  this,  it  is  found  that  2-phenyl- 
indandione has  a  variable  molecular  refraction  in  different  solvents, 
and  exhibits  an  abnormally  high  exaltation  during  salt-formation. 

The    reasons    for   ascribing    constitutions    containing    the    6-ring, 

•CR*^p.^^M,  to  the  metallic  oxindone  derivatives  are,  in  the  main, 

similar  to  those  quoted  in  the  case  of  conjugated  aci-nitro-compounds 
(Hantzsch  and  Voigt,  this  vol.,  i,  151). 

Two  classes  of  coloured,  metallic  oxindone  derivatives  have  been 
obtained.  Metallic  derivatives  of  2  alkyl-  or  aryl-oxindones  are  red, 
and  exhibit  pronounced  selective  absorption  with  persistent  bands. 
Metallic  derivatives    of    oxindones    containing   a    carbonyl    group    in 
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the  eide-cbain,  for  example,  2-acetyloxindone,  are  yellow,  and  exhibit 
feebler  selective  absorption  and  shallow  bands.  Both  classes  of  salts 
are  conjugated  oxindone  derivatives,  but  contain  different  6  rings ; 
the  red  salts  contain  that  given  above,  whilst  the    yellow  salts  are 

CO— C'OR 
formulated  thus  :^^^^.lJ.Qj^>0.  ^^ 

Simple  Indandione  and  OxindoDe  Derivatives.  Arthur 
Hantzsch  and  Fritz  Gajewski  {Annalen,  1912,  392,  302— 318).— The 
following  constitutively  unchangeable  indandiones  have  been  prepared. 

2-Chloro-2-methylindandi(me,  OgH4<^^^>CClMe,  m.  p.  79°,  colourless 

leaflets,  from  chlorine  and  aqueous  sodiomethyloxindone ;  2-iodo- 
2-methylinda')idionef  m.  p.  125°,  pale  yellow  needles  decomposed  by 
light,  prepared  in  a  similar  manner ;  2-be7izoi/I-2-methylindandione, 
m.  p.  127 — 128°,  colourless  crystals,  from  sodiomethyloxindone  and 
benzoyl  chloride  in  chloroform  on  the  water-bath.  The  ketonic  nature 
of  the  last  substance  is  shown,  not  only  by  its  general  absorption,  but 
also  by  its  behaviour  with  alkalis,  whereby  a  complex  decomposition 
ensues,  not  a  simple  formation  of  benzoic  acid  and  an  oxindone 
derivative  as  in  the  case  of  phenyloxindone  benzoate.  2-Phenyl- 
indandione  and  its  chloro-  and  bromo-derivatives,  which  have 
been  described  as  yellow,  are  obtained  in  colourless  crystals  from 
benzene. 

/-c:o-. 

All  conjugated  oxindone  salts,  C^HX  1     y^^^t  where  R  is  an 

\C(OM)^ 
alkyl  or  aryl  group,  are  deep  red,  never  yellow  ;  by  interaction  with 
alkyl   haloids,   they  yield,    not  coloured  O-ethers  (compare  following 
abstract),  but  disubstituted  indandiones.     However,  2-phenyloxindone 
salts  and  benzoyl  chloride  yield  2-p1ienyloxindone  benzoate, 

an  orange-red  substance  which  yields  benzoic  acid  and  the  potassium 
derivative  of  2-phenyloxindone  by  hydrolysis  with  alcoholic  potassium 
hydroxide.       Ethyl     oxindonecarboxylates    (so-called    ethyl    diketo- 

/C0\  /OEt 

hydrindenecarboxylates),  CgH.^        y>C*C^  or 

.CCK  /OEt 

c,h/     >c:c-<;      , 

are  intensely  yellow,  and,  as  enolic  substances,  react  readily  with 
bromine.  Their  metallic  derivatives  are  always  yellow.  The  sodium, 
potassium,  rubidium^  caesium,  ammonium,  lithium,  barium,  strontium, 
calcium,  and  silver  derivatives  of  the  preceding  ester  are  described. 
The  last  derivative  and  methyl  iodide  at  0°  yield  ethyl  Z-methoxyindone- 

/COv 
2-carboxylate,  CgH/        ^C-CO-OEt,  m.  p.   38—41°,  yellow  crystals, 

1 OMe 
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together  with  the  stable,  colourless,  isomeric  ethyl  2-methylindandione- 
2-carboxylate.  The  former  is  not  changed  to  the  latter  by  heating, 
but  yields  indandione  at  100°.  The  preceding  silver  salt  and  benzoyl 
chloride  in  boiling  benzene  yield  ethyl  3-benzoyloxindone-2-carbox}/late, 

C6H4<^^g'~>C-C02Et,    m.    p.   146—148°,    orange  crystals,   which 

yields  benzoic  acid  and  indandione  by  warming  with  sodium  hydroxide. 
Ethyl    sodio-oxindone-2-carboxylate  and  aqueous  mercuric  chloride 
yield  ethyl  indandione-2-carboxylate-2-mercurichlo7'ide, 

C6H4<co>C(C02Et)-Hg01, 

m.  p.  240 — 245°,  colourless  prisms. 

.  2-Acetyliijdai.dione,  which  is  best  obtained  by  condensing  together 
ethyl  phthalate  and  acetone  by  means  of  sodium,  is  faintly  yellow, 
and  exhibitvS  practically  only  general  absorption  in  indifferent  solvents. 
In  the  solid  sbate,  therefore,  it  is  a  triketone.  However,  in  aqueous- 
alcoholic  solution  it  is  yellow,  instantly  decolorises  bromine,  and 
exhibits   strong   absorption  ;  in  this  solvent,  therefore,  it   is    partly 

enolised.     The  metallic  derivatives,  OgHX  x.O*COMe,  are  yellow, 

— C  j 

' OM 

and  are  not  hydrolysed  by  alkalis ;  the  sodium^  potassium,  rubidium, 
caesium,  lithium  f  calcium,  strontium  J  barium,  silver,  and  thallium  salts  are 

described.      The  mercurichloride,  CgH^-^CpQ^^CAcHgCl,  is  colourless 

and  microcrystalline. 

Optically,  real  indandiones  differ  from  the  enolised  oxindone 
derivatives  by  exhibiting  general  instead  of  selective  absorption. 

The  molecular  refraction,  Mg*',  of  the  constitutively  unchangeable 
2-phenyl-2-methylindandione  is  70*40  and  70*90  in  benzene  and 
acetone  respectively,  whereas  2-phenylindandione,  which  is  enolisible, 
has  the  values  65 '25  and  67*42  respectively  in  the  same  two  solvents  ; 
the  exalted  molecular  refraction  of  2-phenylindandione  in  acetone  is  a 
sign  that  the  substance  has  partly  enolised  to  the  phenyloxindone 
in  this  solvent.  A  still  greater  exaltation  is  shown  by  the  sodium 
derivative  in  acetone.  C  S. 

Bisindandione  and  Bisoxindone  Derivatives.  Arthur 
Hantzsch   and   Joseph    Lister    {Annalen,    1912,    392,  319 — 322). — 

Corresponding  with   the  structure,  CgH4<^p^^CH'CH<Cp^^CgH4, 

ascribed  to  it  by  Gabriel  and  Leupold,  bisindandione  is  colourless,  and 
exhibits  general  absorption.     There  also  exists,  however,  the  isomeric 

/-00-\       ^C(OH)x 
enolic  modification,  bisoxindone,  OgHX  |    ^O'OC  i     yCgH^, 

^C(OH)^        ^— c6-^ 
which  is  brown,  and  exhibits  selective  absorption.     Coloured  metallic 
derivatives  of  the  latter  are  known.     Mono-substituted  bisindandiones, 

CgH.<^p^^CEl*CH<^p,^^CgH4,  are  colourless,  and  these  have  the 


CO^""  """^CO'^^6"4' 
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ketonic  Htrucbure ;  they  are  enolised  by  alkalis,  and  thus  yield 
metallic  indandioneoxindone  derivatives, 

Dimethylbisindandione,   C^H^<CnQ^^^^'^^^^nQ^^6^v  ^^ich  is 

best  prepared  from  the  thallium  salt  and  methyl  iodide  at  100°,  is 
colourless  and  exhibits  general  absorption. 

Bisindandione  forms  a  reddish-brown  thallium  derivative,  dark  red 
barium  and  calcium  derivatives,  and  a  blue  lead  derivative.  The 
mei'cury  derivative  is  colourless,  and  therefore  has  the  ketonic 
structure ;  by  acidifying  its  solution  in  acetone,  it  yields  the  brown 
bisoxindone,  not  the  colourless  bisindandione.  0.  S. 

Bindone  and  aci-Bindone  Derivatives.  Arthur  Hantzsch  and 
J.   ZoRTMAN   (Annalen,   1912,  392,  322— 327).— The    authors   prefer 

the    formula     C6H4<^q>CH-C<^^>CO    to    Hoyer's     formula, 

CgH^<p^>C:C<^p  t|~^CO,  of  bindone  (anhydroindandione),  because 

the  former  expresses  clearly  the  great  chemical  analogy  between 
bindone  and  enolisible  indandiones  containing  the  group 

•CO-CHR-CO-. 
A  complete  optical  comparison  is  possible  between  bindone,  its 
metallic  derivatives,  and  its  isomeric  alkyl  derivatives,  because  both 
forms  of  the  latter,  namely,  the  red  0-ethers  and  the  hitherto  unknown 
yellow  Cethers,  are  stable.  Like  2-phenylindandione,  bindone  can 
be  obtained  in  the  form  of  a  dark  violet,  amorphous  Sici-bindone  by 
acidifying  its  violet  salt  solutions  in  the  cold  ;  the  aci-compound, 
however,  changes  very  rapidly  to  ordinary  yellow  bindone.  An 
equilibrium  mixture  of  the  two  forms  must  exist  in  alcoholic  and  in 
aqueous  alcoholic  solutions,  since  yellow  bindone  dissolves  in  these 
solvents  with  a  violet-red  colour.  Of  the  0-ethers  described  by 
Hoyer,  the  methyl  ether  has  m.  p.  213°,  not  196°,  and  the  ethyl 
ether  has  m.  p.  164 — 165°,  not  159°.  The  benzoyl  derivative,  m.  p. 
211 — 214°,  is  a  dark  red  substance.  Solutions  of  these  three 
compounds  are  converted  by  alcoholic  potassium  hydroxide  into  violet 
solutions  of  the  aci-bindone  salt. 

C-Methylbindone,  CeH4<^^>CH-C<^^®>C0,  m.  p.  174°,  yellow 

crystals,  is  obtained  by  heating  bindone  with  methyl  iodide  and  methyl 
alcoholic  sodium  methoxide  for  many  hours  ;  its  alkaline  solution  is 
red,  like  those  of  the  aci-bindone  ethers. 

The  absorption  spectrum  of  bindone  shows  a  band  in  the  ultra- 
violet. aci-Biudone  salts  and  ethers  are  optically  very  similar,  and 
show  selective  absorption  in  the  visible  region  of  the  spectrum. 

C.  S. 

Tris-  and  Hydroxy tris- indandiones.  Arthur  Hantzsch  and 
Waldemar  FiscuER  (Annalen,  1912,  392,  328—347). — The  formula 
of  trisindandione  stated   by  Liebermann  and  Elatow  does  not  satis- 
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factorily  explain  why  only  a  hydroxytrisindandione  is  obtained  by 
oxidation.  Moreover,  trisindandione  is  easily  converted  by  aqueous 
alkalis  in  the  absence  of  air  into  two  colourless  carboxylic  acids,  from 
the  alcoholic  solution  of  which  are  obtained  the  alcoholate,  m.  p. 
85 — 87°,  of  indandionebisacetophenone-oo'-dicarboxylic  acid, 

(the  acid  itself  has  m.  p.   145 — 147°),  and  bisindandioneacetophenone- 

o-carboxylic     acid,     CgH4<Qo>^'(^^2'CO-  C6H4-C02H)<^^>C,n4, 

m.  p.  178°,  colourless  needles.  A  solution  of  these  two  acids  reddens  in 
tbe  air  and  then  contains  hydroxytrisindandione.  A  solution  of  the  two 
acids  in  concentrated  sulphuric  acid  yields  trisindandione  by  dilution 
with  water. 

Liebermann  aud  Flatow's  formula,  however,  explains  satisfactorily 
the  following  behaviour  of  trisindandione  and  its  derivatives. 

Pare  sodium  and  potassium  derivatives  of  trisindandione  cannot  ba 
isolated,  because  of  their  rapid  oxidation  to  salts  of  hydroxytris- 
indandione.    The  stable,  orange-yellow  di-ammonium  derivative, 

however,  is  obtained  by  passing  a  mixture  of  dry  oxygen  and  ammonia 
over  trisindandione. 

The  almost  colourless  modification  of  hydroxytrisindandione  is  the 

ketonic    form.     The    red    aci-compound,    which    is    best    obtained    by 

repeatedly  digesting  the  ketonic  form  with  a  mixture  of  alcohol  and 

acetone,  has  m.  p.  about  190°,  not  218 — 219°  (decomp.),  as  stated  in 

the    literature.      The    two    forms,    real    acid   and    i/^-acid,    cannot    be 

distinguished    by   the    gaseous    ammonia    test,   because    both    yield 

ammonium  salts  with  equal  rapidity.     They  react  differently,  however, 

with  bromine.     The  ketonic  moditication  in  glacial  acetic  acid  yields 

py-v  bromohydroxy  trisindandione     (an- 

rO         /^^^'^n(Y^^Q^A       nexed  formula),  m.  p.  182°,  almost 

CgH4<C[pQ^C<('  PQ  colourless  needles,  whilst  the  aci- 

^C(0H)<^p^^CgH4  compound   in    carbon    disulphide 

yields     hypobromous     acid     and 

bromotrisindandione,    Cg^HjgOgBr,    m.    p.    152°    (decomp.).       Dibromo- 

trisindandione,  Cg^HjgOgBrg,  m.  p.  216°,  colourless,  microscopic  prisms, 

is  obtained   from  trisindandione  and   bromine  containing  a   trace  of 

iodine. 

The  dark  red  potassium  derivative,  Cg^HjgOYK,  and  di-ammonium 
derivative,  Q^>jH^^O*jQ^H^)^,  of  hydroxytrisindandione  are  described. 
Their  constitutions  correspond  with  that  of  aci-hydroxytrisindandione 
itself.  In  water  or  alcohol,  however,  these  salts  form  orange  hydrates 
or  alcoholates,  C27H^307K,2EtOH  and  G2^B:^fi^(:^B.^)^,2KtOIl,  in 
which  probably  the  hydroxylated  indandione  ring  has  been  ruptured. 

Sici-Hydroxytrisindandione  diethyl  ether,  Cg^Hi^OwEtg,  m.  p.  193 — 195°, 
a  red  substance,  can  only  be  prepared  by  treating  the  silver  salt  with 
ethyl  iodide  in  darkness. 

The  absorption  spectra  of  aci-hydroxy trisindandione,  its  potassium 
derivative,  aud  its  diethyl  ether  are  identical.     This  furnishes  another 
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proof  of  the  statement  that  colour  and  absorption  are  unchanged  if  the 
coDRtitution  of  an  acid  does  not  alter  during  its  conversion  into  its  salts 
or  esters.  The  absorption  spectra  of  the  dimetallic  derivatives  of 
hydroxytrisindaiidione  differ  somewhat  from  those  of  the  monometallic 
salts  in  alcohol,  an  explanation  of  which  has  been  given  above. 

C.  S. 

Transformation  of  Pyrogallol  Triacetate.  Gustav  Heller 
and  Otto  Fritsch  {Ber.,  1912,  46,  2389—2392.  Compare  this  vol., 
i,  274). — By  heating  for  two  hours  at  145 — 147°  with  its  own  weight 
of  zinc  chloride,  pyrogallol  triacetate  loses  one  acetyl  group ;  the  other 
two  migrate  into  the  nucleus,  and  gallodiacetophenone  is  produced. 
By  benzoylation  in  pyridine,  the  latter  yields  trib^nzoylgallodiaceto- 
phenotUy  CgjHggOg,  m.  p.  189°. 

By  heating  with  zinc  chloride  at  130 — 135°  for  one  hour,  pyrogallol 
triacetate  is  converted  into  gallacetophenone  diacetate,  m.  p.  217  —219°. 

C.  S. 

Oxidation  of  Anilinoquinones  to  Benzidine  Derivatives. 
Kurt  Brass  {Ber.,  1912,  45,  2529 — 2533). — As  in  an  earlier  investi- 
gation (Pummerer  and  Brass,  Abstr.,  1911,  i,  654)  only  one  molecule 
of  a-naphthaquinone  could  be  made  to  condense  with  benzidine,  the 
author  has  attempted  to  prepare  indirectly  a  substance  which 
structurally  shall  be  the  symmetrical  condensation  product  of  two 
molecules  of  a-naphthaquinone  with  one  molecule  of  benzidine. 

If  2-anilino-a-naphthaquinone  is  oxidised  by  manganese  dioxide  in 
concentrated  sulphuric  acid,  the  resultant  liquid  on  pouring  on  to  ice 
deposits  dark  brown  flocks  of  N  :  W-hi8-a-naphthaquinonyl-2-henzidine, 
CioHA-NH-CeH.-C.H.-NH-C^oHjO,. 

The  structure  attributed  to  this  substance  is  confirmed  by  the  form- 
ation of  benzidine  on  fusion  with  potassium  hydroxide,  and  by  tiie 
oxidation  of  3-chloro-2-anilino-a-naphthaquinone  in  an  analogous 
manner  to  N  :  W-his-Z-cJdoro-a-naphthaquinonyl-^-henzidine, 

CioH.OgCl-NH-C^H.-C.H^-NH-CioH^OgCl, 
red  needles  and  prisms,  m.  p.  325°  (decomp.) ;  this  substance  dissolves 
in  concentrated  sulphuric  acid  with  an  intense  bluish-violet  colour ; 
it  is  reduced  by  hyposulphite  to  a  yellow  vat,  which  dyes  cotton  a 
fast  reddish-violet  ;  on  fusion  with  potassium  hydroxide,  it  yields 
benzidine. 

That  in  the  formation  of  the  above  substances  coupling  occurs  at 
the  para-position  is  indicated  by  the  failure  to  obtain  any  such 
oxidation  product  from  2-j9-toluidino-a-naphthaquinone.        D.  F.  T. 

Preparation  of  Anthracene  Derivatives.  Jacob  Meyer 
(D.R.-P.  247187).— When  ketones  of  the  general  formula  R-CO-CHg 
(where  R  is  an  aliphatic,  aromatic,  or  mixed  residue)  are  heated  at 
120 — 130°  during  about  an  hour  with  anthraquiuone  derivatives  in 
concentrated  sulphuric  acid  solution,  characteristic  fluorescent 
condensation  products  are  formed. 

Anthraquinone  (100  parts)  acetone  (50-^60  parts)  in  2000  parts 
of  concentrated   sulphuric   acid  furnishes  a   (igmpouwi,  o^^pge-yellow 
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crystals,  m.  p.  252°  which  crystallises  from  xylene  and  dissolves  in 
concentrated  sulphuric  acid  with  a  red  fluorescence  ;  when  the  anthra- 
quinone  is  replaced  by  )8-methylanthraquinone,  the  product  has  similar 
properties. 

The  compounds  from  acetone  and  a-  or  /3-chloroanthraquinone  are 
crystalline,  orange  powders,  and  decompose  indefinitely  when  heated, 
whilst  a-  and  /?-aminoanthraquinones  yield  orange-red  and  orange- 
yellow  powders  respectively,  the  former  exhibiting  yellowish-brown 
and  the  latter  brick-red  fluorescence  in  concentrated  sulphuric  acid, 
and  are  distinct  from  those  previously  obtained  by  similar  condensations 
in  alkaline  solution. 

A  compound^  greenish-yellow  needles,  m.  p.  333°,  is  obtained  from 
anthraquinone  and  acetophenone,  whilst  the  same  with  w-nitroaceto- 
phenone  forms  pale  brown  needles.  F.  M.  G.  M. 

Reduction  of  Some  Hydroxyanthraquinones.  Yasusabro 
HiROSE  {Ber.,  1912,  45,  2474—2480). — An  attempt  has  been  made  to 
characterise  more  fully  the  redaction  products  of  some  hydroxyanthra- 
quinones, using,  in  addition  to  the  ordinary  elementary  analysis  and 
determination  of  molecular  weight,  Zerewitinoff's  method  of  deter- 
mining free  hydroxyl  groups  and  the  method  of  determining  acetic 
acid  in  the  acetyl  derivatives. 

Anthrachrysone  yields  on  reduction  a  product  crystallising  in 
yellowish-white,  microscopic  needles,  m.  p.  245°,  which  corresponds 
with  either  a  penta-acetoxyanthracene  or  a  tetra-acetoxy-anthranol 
or  -anthrone. 

Trimethylanthrachrysone  forms  yellow  needles,  m.  p.  225°,  and  yields 
an  acetyl  derivative,  crystallising  also  in  yellow  needles,  m.  p.  220°. 

Triacetyltrimethyldihydroanthrachrysone,  formed  on  reduction, 
separates  in  pale  yellow  needles,  m.  p.  241° ;  it  is  shown  to  contain 
three  methyl  and  three  acetyl  groups,  and  a  residue,  Ci^Hj^Pg. 

Quinalizarin  is  reduced  by  tin,  acetic  and  hydrochloric  acids  to  the 

oxanthranol   stage,    CgH2(OH)2<CQTT/QTT\^C!gH2(OH)2,   the    product 

crystallising  in  orange-yellow  needles,   m.  p.   245°.     The   tetra-ace.tyl 
derivative  forms  pale  yellow    needles,   m.    p.    215°,  which  exhibit  a 
blue  fluorescence  in  solution.     On  repetition,  the  tetra-  or  penta-acetyl 
derivative  of  a  compound  with  an  oxygen  atom  less  is  obtained. 
Anthrarufiu  is  reduced  to  the  hydranthone  stage, 

OH-C,H,<^^>C,H,-OH. 

Using  acetic  anhydride,  sodium  acetate,  and  zinc  dust  to  effect 
reduction,  a  triacetylated  anthranol  of  anthrarufin  is  obtained  in 
colourless  needles,  m.  p.  248 — 255°. 

When   diacetylanthrarufin   is   reduced,    the   process   stops    at    the 

dianthranol     stage,     0Ac*CgH3<^  I J    ^/>CgH3*0Ac ;     the    product 

forms  almost  colourless  platelets,  m.  p.  265 — 270°,  which  fluoresce 
stroDgly  in  solution. 

Chrysazin  is  reduced  to  the  anthranol  stage, 

0H-C,H3<^^^^^>C,H,-0H, 
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the  compound  crystallising  in  yellow  plates,  m.  p.  180".     Using  acetic 
anhydride,    the   same   product    is   obtained     from    chrysazin    or    its 

diacetyl  derivative,  namely  :  0Ac-C^H3<^  T-^C^Hg-OAc,    m.  p. 

188—190°.  E.  F.  A. 

Metallic  Salt  Precipitates  of  Dyes  Containing  Hydroxyl 
Groups.  P.  Bruno  Guggiari  (Ber.,  1912,  45,  2442— 2447).— The 
composition  of  the  metallic  salt  precipitates  obtained  with  alizarin, 
)8-nitroalizarin,  quinizarin,  naphthazarin,  carminic  acid,  and  anthra- 
gallol  has  been  determined.  The  tendency  is  to  form  the  normal 
salt,  that  is,  that  in  which  the  acid  groups  of  the  dye  are  completely 
saturated  by  the  basic  groups  of  the  metallic  hydroxide.  Difficulties 
are  introduced  by  the  retention  of  impurities  in  the  flocculent 
precipitates. 

The  quinizarin  precipitates  have  the  same  composition  as  tho>e 
given  by  alizarin,  but  the  former  are  much  more  sensitive  towards 
weak  acids,  a  few  drops  of  acetic  acid  preventing  precipitation. 

E.  F.  A. 

Preparation  of  Anthraquinone  Derivatives  Containing 
Sulphur.  Badische  Anilin-  &  Soda-Fabrik  (D.R.-P.  247412).— 
Mercaptans  of  the  anthraquinone  series  have  been  previously  prepared 
from  rhodanthraquinones,  chloroanthraquinones,  or  anthraquinone- 
sulphonic  derivatives.  It  is  now  found  that  they  can  be  readily 
obtained  in  satisfactory  yield  from  halogenated  o-benzoyl benzoic  acids 
or  from  diazo-o-benzoylbenzoic  acids  by  condensation  and  subsequent 
reduction. 

Sodium  4'-chloro-o-benzoylbenzoate  (225  parts)  is  heated  (with 
continual  stirring)  at  170°  during  four  hours  with  a  solution  of 
sodium  hydrogen  sulphide  (134  parts  NaSH),  and  the  i' -thiol-o-henzoyl- 
benzoic  acidf  after  purification  by  several  solutions  in  alkali,  isolated 

as  a  pale  yellow  or  colour- 
,COv     /v  ,v      /CO.     /x        less  powder ;  this  acid  when 

\/   \         \        \  I  oxidised  in  alkaline  solution 

s^    JcOgH    I      J-S2-I     JcOgH    I       I     furnishes        o-benzoylbenzoic 
\/  \/  \/  \/       acid    i'-disvlphide    (annexed 

formula)  as  a  pale  yellow 
powder.  When  the  foregoing  disulphide  is  heated  at  150°  during  one 
and  a-half  hours  with  10  parts  of  concentrated  sulphuric  acid,  con- 
densation occurs,  yielding  anthraquinoDe-2  :  2'-disulphide,  and  this  when 
boiled  with  aqueous  alkaline  sodium  sulphide  furnishes  /3-thiolanthra- 
quinone  (Abstr.,  1909,  i,  496).  F.  M.  G.  M. 

Autoxidation  of  Phenanthraquinone  in  the  Presence  of 
Aromatic  Hydrocarbons.  Alfred  Benrath  and  Alexander  von 
Meyer  {Ber.,  1912,  46,  2707—2708.  Compare  Klinger,  Abstr.,  1911, 
i,  633). — When  phenanthraquinone  suspended  in  toluene,  or  0-,  m-,  or 
j»-xylene,  is  exposed  to  the  action  of  light,  diphenic  acid  is  obtained, 
together  with  benzoic  acid  or  the  corresponding  toluic  acid. 
No  phthalic  acid  could   be  detected.     Oxidation  occurs  most  rapidly 
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with  the  methyl  derivatives  of  benzene,  more  slowly  with  ethylbenzene, 
still  more  slowly  with  cumene,  whilst  no  oxidation  could  be  detected  in 
the  presence  of  benzene.  Aldehydes  appear  to  be  formed  in  small 
amount  during  the  reactions. 

Since  phenanthraquinone  does  not  appear  to  undergo  change  when 
exposed  to  the  action  of  air  and  water,  tha  authors  are  led  to  the  con- 
clusion that  the  hydrocarbons  unite  with  phenanthraquinone,  and  that 
the  quinol  ethers  so  obtained  suffer  oxidation.  *  H.  W. 

[Preparation  of  Phenanthrene  Derivatives  Containing 
Sulphur.]  Badische  Anilin-  &  Soda-Fabrik  (D.R.-P.  247415). — 
When  nitrophenanthraquinones  or  their  derivatives  are  heated  with 
sulphur  and  an  alkali  sulphide,  either  with  or  without  a  diluting 
agent,  they  yield  compounds  which  dye  vegetable  fibre  a  fast  yellow 
to  brown  tone. 

One  hundred  parts  of  2  :  7-dinitrophenanthraquinone,  m.  p.  300° 
(Abstr.,  1902,  i,  797;  1904,  i,  70),  was  heated  at  180-220°  with 
sulphur  (200  parts),  sodium  sulphide  crystals  (300  parts),  and  water 
(500  parts)  during  eight  to  ten  hours  ;  the  product,  a  black  powder,  is 
insoluble  in  water,  acids,  or  alkalis,  but  soluble  in  sodium  sulphide. 

The  analogous  compounds  from  the  isomeric  2  :  7-dinitrophenanthra- 
quinone, m.  p.  215 — 217°  {loc.  cit.),  from  4  : 5-dinitrophenanthra- 
quinone,  and  from  dih'omodinitrophenanthraquinone,  m.  p.  above  300° 
(obtained  by  nitrating  dibromophenanthraquinone,  m.  p.  284°),  are 
also  described  in  the  original.  F.  M.  G.  M. 

Preparation  of  Cyanoaminoformyl  Esters.  Emanuel  Merck 
(D.R.-P.  247453). — Ethyl  cyanoaminotormate  has  previously  been 
prepared  in  ethereal  solution  (Abstr.,  1878,  ii,  214) ;  the  reaction  is 
now  found  to  take  place  in  aqueous  alkaline  solution  with  an  ester  of 
chloroformic  acid  and  cyanamide  : 

C1-C02R  +  NH^-CN  =  COgR-NH-CN  +  HCl. 

Menthyl  cyanoaminoformate  is  obtained  as  an  oil  from  menthyl- 
chloroformate  and  cyanamide  ;  its  silver  salt  forms  microscopic  needles, 
and  the  sodium  salt,  hygroscopic  needles;  the  guaiacyl  ester  (from 
guaiacyl  chloroformate)  is  a  colourless  oil ;  its  silver  and  sodium  salts 
form  needles. 

Oxycamphor  cyanoaminoformate,  colourless  needles,  m.  p.  112° 
(indefinite),  is  prepared  from  oxycamphorchloroformate  and  cyanamide  ; 
its  silver  salt  forms  colourless  aggregates ;  the  sodium  salt,  needles, 
has  m.  p.  141°,  or  (after  drying  at  100°)  decomposes  at  260°. 

F.  M.  G.  M. 

Preparation  of  AUophanic  Acid  Esters.  Emanuel  Merck 
(D.R.-P.  248164.  Compare  preceding  abstract). — When  cyanoamino- 
formyl esters  are  boiled  with  dilute  mineral  acids,  they  yield  allo- 
phanic  esters:  C02R-NH-CN -j-Hp^COgR-NH-CO-NR, ;  by  this 
means  ethyl  cyanoaminoformate  is  converted  into  ethyl  allophanate  ; 
guaiacyl  allophanate,  colourless  prisms,  decomp.  176°,  is  obtained  from 
guaiacyl  cyanoaminoformate  with  20%  hydrochloric  acid.  Oxycamphor 
allophanate,  colourless  needles,  m.  p.  204°,  is  prepared  in  50%  sulphuric 
acid  solution  at  60 — 70° ;  menthyl  allophanate,  colourless  needles,  has 
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m.  p.  215°.  Me.thyl  salicylallophanate,  colourlesfl  needles,  decomp. 
175°,  is  obtained  by  treating  cyanamide  with  methyl  salicyJchloro 
formate  (Abstr.,  1901,  i,  697)  in  aqueous  solution,  and  subsequently 
boiling  with  an  acid.  F.  M.  G.  M. 

Terpenes  and  Ethereal  Oils.  CXI.  Otto  Wallace  (Annalen, 
1912,  392,  49 — 75). — Pulegenolide  is  not  inactive,a8  has  hitherto  been 
supposed,  but  has  a  very  feeble  rotatory  power.  Dihydropulegenolide, 
obtained  by  its  reduction  by  Paal's  method  (Abstr.,  1911,  i,  469),  has 
[a]D  -  56-85°  in  methyl  alcohol. 

The  reduction  of  o?/-carvenolide  by  hydrogen  and  colloidal 
palladium  in  methyl  alcohol  yields  (i^dihydrocarvenolide,  which 
is  proved  to  be  identical  with  dihydropulegenolide  by  its  m  p , 
50 — 51°,  and  rotatory  power,  [aj^  -57  57°,  and  by  the  fact  that  both 
lactones   yield    the   same    hydroxy-acid.     From   this   it   follows   that 

both  have  probably  the  constitution  CH2<^   ^j         '  x^O,  and 

0112       C  H  •  C  j>xe2 
whether  this  is  correct  or  not,  that  pulegenolide  and  carvenolide  are  un- 
saturated compounds  differing  only  in  the  position  of  the  double  linking. 

The  presence  of  a  5-ring  in  pulegenolide  (or  in  its  generator, 
pulegenic  acid)  has  been  established  beyond  doubt.  Hence  a  change  of 
a  6-ring  to  a  5-ring  must  have  occurred  during  the  conversion  of 
tribromocarvone  into  carvenolide.  The  readily  fusible  by-product 
obtained  during  the  reduction  of  pulegenolide  (^oc.  cit.)  is  probably  only 
impure  dihydropulegenolide  (dihydrocarvenolide). 

By  fusion  with  potassium  hydroxide,  i-carvenolic  acid  yields  an  acid, 
C7H,q02,  m.  p.   130°,  which  is    very  probably  l-methyl-A^-cyc\openten- 

CH  •  CH 
2-carboxylic  acid',    I  ^     ^^C'COgH.       By  hydrolysis  with   boiling 

potassium  hydroxide,  i-dihydrocarvenolide  yields  i-dihydrocarvenolic 
aci  ,  CioHjgOg,  m.  p.  87 — 88°,  and  c?/-dihydrocarvenolide  (dihydro- 
pulegenolide) yields  dd-dihydrocarvenolic  acid,  CioHjgOg,  m.  p. 
87 — 88°,  [aJU  +9-43°.  By  slow,  dry  distillation,  i-dihydrocarvenolic 
acid  yields  a  hydrocarbon^  CgH.^Q,  b.  p.  135°  {nitrosochloride,  m.  p. 
104 — 105°,  needles;  nitrolpiptridide,  m.  p.  110  —  111°),  and  an  acid 
(silver  salt,  CjQHjgOgAg),  which  resembles  pulegenic  acid.  ■ 

The  reduction  of  rf-pulegenamide  in  aqueous  methyl  alcohol  by 
hydrogen  and  colloidal  palladium  proceeds  with  difficulty  (probably  on 
account  of  the  presence  of  a  semicyclic  linking)  and  yields  d-dihydro- 
puUgenamide,  G^^Yi^fi^,  m.  p.  150°,  [a]^  +  4-487°,  by  the  hydrolysis  of 
which  a  liquid  dihydropulegeuic  acid  is  obtained. 

[With  Erwin  Meyer.]— Pulegene  is  not  reduced  satisfactorily  by 
Paal's  process,  but  is  fo  by  Skita's  modification  thereof,  yielding 
dihydropulegene  (l-methyl-S-iaopropylcyclopentane),  CgHjg,  b.  p. 
142—144°,  D22  0-7730,  Uj,  1-4236. 

By  reduction  by  Paal's  method,  ascaridole  (Abstr.,  1908,  i,  667) 
rapidly  absorbs  four  atoms  of  hydrogen  and  yields  two  products.  The 
main  product,  which  is  only  slightly  volatile  with  steam,  is  a   new 

\  :  i-terpin,  0n'CMe<^^\^^O>0FTP'0B^,  m.   p.    116—117°,  large. 
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glistening  prisms.  It  is  optically  inactive,  yields  compounds  of  the 
terpinene  series  by  treatment  witli  hydrogen  haloids,  and  is  converted 
by  warming  with  oxalic  acid  into  1  :  4-cineole  (Abstr.,  1907,  i,  943)  and 
a  small  quantity  of  an  unsaturated  alcohol.  The  latter  could  not  be 
isolated  in  a  pure  state,  but  is  proved  to  be  A^-menthen-1-ol  by 
oxidation  by  1%  potassium  permanganate  at  0°,  whereby  is  obtained 
1:3: 4-trihydroxymenthane,  which  is  converted  by  warm  dilute 
sulphuric  acid  into  p-cymene  and  A^-menthen-3-one.  All  these  facts 
prove  that  the  1  :  4-terpin  is  a  compound  of  the  terpinene  series.  The 
second  product  of  the  reduction  of  ascaridole  is  an  oil  which  is  easily 
volatile  with  steam,  and  is  a  mixture  of  saturated  and  unsaturated 
substances.  By  further  treatment  with  hydrogen  and  palladium,  and 
subsequent  removal  of  the  still  unsaturated  impurities  by  potassium 
permanganate,  the  oil  yields  a  substance,  C^oHjj^'OH,  b.  p.  207 — 208°, 
D^^  0*9080,  Wd  1*4656,  which  is  converted  by  zinc  chloride  into  a 
hydrocarbon,  CjoHig,  b.  p.  173*5— 175*5°,  D^^  0821,  ni?  1*4558;  this 
hydrocarbon    is    probably    a   mixture    of    menthenes.     The    preceding 

factsarein  harmony  with  the  annexed  formula  of 

■  OH QH\  ascaridole,  not    with  that  proposed  by  Nelson 

/  ^  \  (Abstr.,  1911,  i,  797). 

CMe--0— 0— CPr^         [Vvrith   Hans    Schlubach.]— l-Methyl-5-wo- 
XCHg CHg/  propyl-A^-c?/c/ohexen-2-one  (isocamphor)  and  its 

reduction  product  have  constitutions  quite 
different  from  those  previously  ascribed  to  them  (Abstr.,  1911,  i,  312) 
and  indicated  by  the  preceding  name.  It  is  now  shown  that  the 
reduction  product,  which  is  easily  obtained  from  isocamphor  by  Paal's 
method,  is  not  l-methyl-5-isopropylci/cZohexan-2-one,  but  is  identical 
with  dihydropinolone  (3-acetyKsopropylc«/c/opentane)  (Abstr.,  1911, 
i,  891).  woCamphor  is  certainly  not  identical  with  pinolone.  The 
proof  of  the  presence  of  a  5-ring  in  isocamphor  is  as  follows. 
mCamphoroxime  in  alcoholic  solution  is  reduced  by  Paal's  method 
(which  excludes  the  possibility  of  any  intramolecular  change),  and  the 
products,  after  acidification  with  sulphuric  acid  and  distillation  with 
steam,  are  dihydropinolone  and  dihydropinolylamine  (identical  with 
the  base  obtained  by  the  reduction  of  dihydropinoloneoxime  by  sodium 
and  alcohol).  Possibly  isocamphor  is  an  active  modification  of 
3-acetyHsopropyl-A2-cy<;Zopentene  {loc.  cit.)  \  an  explanation  is,  as  yet, 
not  possible  of  the  series  of  changes  whereby  the  5-ring  is  produced 
during  the  formation  of  isocamphor  from  fenchoneoxime  or 
camphoroxime  through  the  nitro-imines.  C.  S. 

Pinene  Hydriodide.  (3-Iodocamphane)  and  Camphane. 
OssiAN  AscHAN  {Ber,y  1912,  45,  2395— 2398).— The  interaction  of 
magnesium  iodide  and  pinene  hydrochloride  for  two  hours  in  boiling 
ether  and  subsequently,  after  removal  of  the  solvent,  for  three  hours 
on  the  water  bath,  leads  to  the  formation  of  pinene  hydriodide, 
camphane  and  bornylene  being  obtained  as  by-products. 

Pinene  hydriodide  and  moist  silver  oxide,  shaken  for  a  long  time 
with  alcohol  at  about  50°,  yield  a  substance,  CjoHigO,  b.  p.  207 — 211°, 
which  is  unsaturated,  does  not  react  with  semicarbazide,  and  is 
apparently  a  new  terpene  alcohol. 
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Camphane  ia  readily  obtained  from  pioene  hydriodide  by  treatment 
with  12%  hydrogen  chloride  in  glacial  acetic  acid  and  zinc  dust. 

The  conversion  of  camphane  into  derivatives  of  c.imphor  by  passage 
through  a  dog  is  mentioned.  C.  S. 

S Essential  Oils.]  Roure-Bkrtrand  Fils  {Sci.  Ind.  Bull.^  1912, 
,  1,  3 — 160). — [Justin  Dupont  and  Louis  Labaune.] — A  method 
tor  the  estimation  of  geraniol  in  citronella  oil  is  described,  based  on 
the  fact  that  on  treatment  with  hydroxylamine  the  citronellal  is 
converted  into  the  oxime,  and  that  on  further  treatment  with  acetic 
anhydride  the  oxime  is  dehydrated,  giving  the  corresponding  nitrile, 
whilst  the  geraniol  and  other  alcohols  are  acetylated.  Tha  quantity  of 
esters  thus  formed  can  then  be  estimated  in  the  usual  way  by 
hydrolysis  with  standard  alkali.  Tne  results  obtained  by  experiments 
on  Java  citronella  oil  indicate  that  the  latter  contains  one  or  more 
alcohols  of  higher  boiliLg  point  than  geraniol ;  the  new  constituents 
tsoamyl  alcohol  and  isovaleraldehyde  have  also  been  noted  in  this  oil. 

Cup'es8U8  luaitanica  branches  g'ive  0*25%  of  bright  yellow  oil,  D^'* 
0*8723,  au  +  9"10',  acid  value  1*05,  saponification  value  9*8,  soluble  in 
3  or  more  vols,  of  90%  alcohol. 

C.  sempervirens  fastigiata  branches  gave  0  20%  of  brown  oil,  U^^ 
08744,  od  +12°6',  acid  value  07,  saponification  value  4*9,  soluble  in 
3*5  or  more  vols,  of  90%  alcohol.  The  fruits  of  the  same  plant,  freed 
from  seeds,  gave  0-41%  of  jimber-tinted  oil,  D^^  0-8739,  a^  +29°52', 
acid  value  1*0,  saponification  value  9*8,  soluble  in  4  or  more  vols,  of 
90%  alcohol.     The  seeds  yielded  only  a  trace  of  essential  oil. 

The  aerial  portion  of  parsnip  [Fastinaca  saliva)  grown  in  Piedmont 
gave  0-1  per  cent,  of  reddii^h-brown  oil,  D^^  08970,  a^,  +0°6',  acid 
value  5  6,  saponification  value  2289,  soluble  in  2  or  more  vols,  of 
80%  alcohol. 

Wild  celery  oil  from  Algeria,  distilled  from  the  entire  mature 
plant,  had  D^^  08467,  ai,  +  69°18',  acid  value  0,  saponification  value 
14*7,  and  was  miscible  with  95%  alcohol,  but  gave  cloudy  solutions 
with  weaker  alcohol. 

Wild  carrot  oil  from  Puy-de-D6me,  distilled  from  the  entire  mature 
plant,  had  D^^  0*9016,  od  -  6°56',  acid  value  2  7,  saponification  value 
195-4. 

The  "  Bulletin  "  also  contain  a  critical  resum6  of  recent  work  on 
essential  oils  and  their  constituents.  T.  A.  H. 

[Essential  Oils]  Schimmel  k  Co.  {Bericht,  October,  1912, 
pp.  22 — 200). — A  comparison  has  been  made  of  the  various  methods 
available  for  the  estimation  of  citronellal  and  gerianol  in  citronella 
oil,  including  that  due  to  Dupont  and  Labaune  (see  preceding  abstract). 
It  is  pointed  out  that  these  constituents  should  be  separately  estimated, 
and  ihat  for  geraniol  the  phthalic  anhydride  process  probably  gives 
the  best  results,  whilst  for  citronellal  Dupont  and  Labaune's  method 
is  satisfactory,  as  is  also  Kleber's  phenylhydrazine  process.  Boulez's 
metliod  (this  vol.,  ii,  1105)  gives  good  results  for  citronellal  in  Ceylon 
citronella  oil.  In  determining  the  so-called  **  total  geraniol "  of  the 
oil  by  acetylation,  sodium  acetate  should  always  be  used. 
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Gymhopogon  coloratns  oil,  from  Fiji,  is  golden-yellow  to  brown,  has 
B''  0-9155— 0-920,  ai,  -  7°43'  to  -8°40',  contains  geraniol  15-6%  and 
citronellal  45'7 — 49 '5%,  and  is  soluble  in  one  or  more  volumes  of 
80%  alcohol  (compare  Bull.  Lnp.  Inst.,  1912,  10,  27).  Gymhopogon 
sennaarensis  (G.  Jwarancusa,  Abstr.,  1911,  i,  476),  herb  from  the 
Sudan,  gave  on  distillation  1-005%  of  oil,  W  0-9383,  a^  +34°14', 
containing  17-3%  of  alcohols  and  26 — 27%  of  constituents  combining 
with  sodium  hydrogen  sulphite.  The  principal  constituent  is  a  ketone 
resembling  pulegone,  and  a  dextrorotatory  terpene  is  also  present  [Bull. 
Imp.  Inst.,  1912,  10,  31). 

The  following  new  oils  have  been  described  by  Baker  and  Smith 
(/.  Boy.  SoG.  N.S.W.,  1911,  45,  267).  Eucalyptus  acaciaeformis 
leaves  yield  0-197%  of  brown  oil,  D^^  08864,  a^,  +35-7°,  7i'gM-4713, 
containing  (i-pinene,  a  sesquiterpene,  and  geranyl  acetate  (?). 
E.  Andrewsi  leaves  gave  1*27%  of  lemon-yellow  oil,  D^'^  0*8646, 
ttD  —41*5^,  nj)'  1-4854,  ester  number  4*3,  containing  Z-phellandrene, 
piperitone,  and  a  sesquiterpene.  E.  campanulata  leaves  gave  0-851% 
of  bright  yellow  oil,  W  08804,  [aj^  -25*8°,  n^^  1*4856,  saponification 
number  76,  containing  phellandrene,  cineole,  piperitone,  and  eudesmol. 
E.  Bridgesiana  leaves  gave  0-73  to  0-74%  of  oil,  D^^  0-9223  to  0-9246, 
ao+l-8°to  +1-9°,  7i|?  1*4716— 1-4729,  saponification  number  7-6  to 
8-7,  containing  73 — 78%  of  cineole.  E.  laevopinea  oil  has  D^^  0-8875, 
ttu  -30-7°  to  -33-3°,  D19  1-4691,  and  contains  not  more  than  5%  of 
cineole.  E.  dextropinea  leaves  gave  1*02%  of  oil,  D^^  0*8831, 
ttD  +24*2°,  w^  1*^688,  ."saponification  number  22*1,  containing  3*7%  of 
geranyl  acetate.  E.  nova-anglicaoiXh'eidi  Di^  0-9221  to  0*9301,  a^  +0*9° 
to  +5*8°,  n^^  1-4892- 1-4944,  n'S  1*4857,  saponification  number 
5*7 — 69,  which  is  rich  in  sesquiterpenes,  but  contains  only  small 
amounts  of  cineole  and  phellandrene. 

Silver  fir  seeds  (AbUs  pectinata)  after  being  crushed  yielded 
12—13%  of  oil,  D15  0-8629—0-8668,  do  -  68°14'  to  -  76°38', 
n^  1-47636  to  1-47812,  acid  number  0-5—1*8,  ester  number  0-9  to 
3  7,  soluble  in  5 — 7  or  more  vols,  of  90%  alcohol. 

"Lawang  "  bark  from  the  Dutch  East  Indies,  and  probably  derived 
from  Ginnamomum  iners,  yields  according  to  Mann  (Pharm.  Journ., 
1912,  89,  145)  0-5%  of  an  oil,  D^^^  1-0104,  a^  -  6-97°,  r4°  1-5095,  acid 
number  1*15,  ester  number  41  87,  saponification  number  after  acetyl- 
ation  121-9,  having  an  odour  recalling  those  of  nutmeg,  sassafras,  and 
cloves. 

The  linalool  oxide  obtained  from  linaloe  oil  is  now  shown  to  be 
identical  with  that  prepared  by  Prileschaeeff  (Abstr.,  1910,  i,  86), 
both  giving  the  same  phenylurethmif*,  m.  p.  58-5 — 59°,  crystallising 
in  colourless  prisms  from  alcohol.  The  oxide  is  probably  formed  by 
saturation  of  the  end  group  -CHICHg  of  linalool  by  one  atom  of 
oxygen. 

Baker  and  Smith  (Proc.  Roy.  Soc.  N.S.W.,  1911,  46,  365)  have 
described  the  following  oils  from  Melaleuca  spp.  of  Australia : 
M.  genistifolia  leaves  and  twigs  gave  0*526%  of  bright  yellow  oil, 
Di^  0-8807,  ttB  +32*7°,  n^  1*4702,  saponification  number  6*8,  con- 
taining fi?-a-pinene  (80  to  90%),  cineole  (2%),  and  a  sesquiterpene. 
M.   gihhosa    leaves    and    twigs    gave    0-158%    of    dark    yellow    oil, 
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D**  0*9138,  an  +4-5°,  nS  1*4703,  saponification  number  9  9,  containing 
oiueole  61*5%.  a-pinene,  a  sesquiterpene,  and  terpinyl  acetate  (1). 
M.  pauci/lora  leaves  and  twigs  gave  0  3%  of  a  viscous,  dark  amber- 
tinted  oil,  D16  0*9302,  ajy  4-3-3°,  n^  1*4921,  saponification  number 
825,  containing  cineole,  8*7%,  terpinyl  acetate  (?),  terpineol  (?), 
limonene  (1),  and  at  least  67%  of  a  sesquiterpene  giving  a  red  colour 
with  acetic  and  sulphuric  acids  and  a  blue  coloration  with  bromine 
vapour. 

An  authentic  sample  of  larch  turpentine  was  pale  yellow  in  colour, 
vigcous,  and  had  a^  +  29°20',  acid  number  69*5,  ester  number  55  9, 
and  was  soluble  in  three  parts  of  80%  alcohol.  On  steam-distillation 
it  yielded  13*5%  of  larch  turpentine  oil,  D^^  08649,  ai,  -8^15', 
n*  1*46924,  acid  number  0,  ester  number  5*9,  and  was  soluble  in 
six  volumes  or  more  of  90%  alcohol.  On  fractionation  it  yielded  60% 
at  157—161°,  20%  at  161—164°,  and  6%  at  164—168°. 

Juniperua  phoenicea  oil,  distilled  in  Cyprus  from  entire  ground 
berries,  had  D^^  0*8688,  a^  +  3°4',  n^  147210,  acid  number  0*6,  ester 
number  10*2,  and  was  soluble  in  eight  or  more  volumes  of  90%  alcohol 
with  slight  opalescence. 

A  critical  survey  of  recent  literature  on  the  chemistry  of  essential 
oils  is  also  published.  T.  A.  H. 

The  Constituents  of  Ethereal  Oils  (the  Composition  of 
Essential  Oil  of  Vetiver).  Friedrich  W.  Semmler,  Felix  Risse, 
and  Fritz  Schroter  (£er.,  1912,  45,  2347 — 2457.  Compare 
Grenvresse  and  Langlois,  Abstr.,  1903,  i,  187). — Essential  oil  of 
vetiver  was  separated  by  fractional  distillation  under  reduced 
pressure,  and  the  fractions  investigated  chemically.  A  specimen 
obtained  from  a  German  firm  showed  marked  differences  in  composi- 
tion from  oil  distilled  in  Reunion,  the  variations  being  attributable  to 
differences  in  the  details  of  the  method  of  extraction. 

The  highest  fraction  (b.  p.  250 — 300°/12  mm.)  from  the  German  oil 
of  vetiver  contains  an  ester  of  a  primary  alcohol,  vetivenol,  0^^11240 
(distinct  from  the  vetivenol,  CjgHggO,  of  Genvresse  and  Langlois), 
b.  p.  170— 174°/13  mm.,  D2o  1-0209,  n^,  1*52437,  a^  4-34-5°,  with 
velivenic  acid,  CjgHggOg,  b.  p.  202 — 205°/13  mm.,  methyl  ester,  b.  p. 
170_173°/18  mm.,  D'^o  1-0372,  n,,  1*50573,  ai,  -f-42-2°.  Both  the 
alcohol  and  the  acid  are  tricyclic  with  one  ethylenic  linking,  the 
former  compound  being  reducible  by  hydrogen  and  platinum-black  to 
dihydrovetivenol,  b.  p.  176— 179°/17  mm.,  B^^  1*0055,  rii,  1*51354, 
od  +31°;  acetate,  b.  p.  180— 184°/19  mm.,  D20  10218,  n^y  1*50433, 
ap  +28*48°. 

The  above  vetivenic  acid  is  also  present  in  the  fraction  b.  p. 
190 — 250°/12  mm.,  but  in  this  case  as  an  ester  with  a  bicyclic  primary 
alcohol,  vetivenol,  Cjr,H240,  b.  p.  168 — 170°/ 14  mm.,  which  could  cot  be 
obtained  quite  pure. 

Two  hydrocarbon  fractions  also  were  isolated,  of  composition  C15H24 
(vetivene),  one  apparently  being  a  diolefinic  bicyclic  (b.  p.  137 — 140°/ 
16  mm.)  and  the  other  a  mono-olefinic  tricyclic  compound  (b.  p. 
123— 130°/16  mm.). 

In  Reunion  oil  of  vetiver,  the  ester  of  vetivenic  acid  with  tricyclic 
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vetivenol  is  lacking,  otherwise  the  constituents  are  the  same  as  in 
the  German  sample ;  a  portion  of  the  tricyclic  vetivenol  separated 
was  converted  by  phosphorus  pentachloride  into  the  chloride^  CjgHggCl, 
b.  p.  140— 147710  mm.,  D20  0*9679,  Wd  1*52640,  a^  -24°,  which  by 
reduction  with  sodium  and  alcohol  gave  an  artificial  vetivene,  the  pro- 
duct varying  in  properties  with  the  experimental  details. 

No  indication  of  the  vetivenol,  G-^fi^fi,  described  by  earlier 
investigators  was  observed.  D.  F.  T. 

Sterols  from  Castilloa-  and  Picus-caoutchouc.  A.  J.  Ultee 
{Gfiem,  Weekblad,  1912,  9,  773 — 777). — Gastilloa-csiontchouc  contains 
about  20%  of  a  resin,  the  alcoholic  extract  from  which  contains 
/5-amyrin  acetate,  m.  p.  233 — 234°;  lupeol  acetate,  m.  p.  213°; 
a-amyrin,  m.  p.  184 — 188°;  and  an  acetate,  m.  p.  121 — 122*5°, 
probably  identical  with  the  compound  obtained  by  Cohen  from  an 
African  JSuphorbia-vuhher  (Abstr.,  1908,  i,  884). 

Ficus-caoutchouc  yields  a  resin,  from  which  alcohol  extracts  a 
substancej  m.  p.  76°,  also  obtained  in  small  proportion  from  castilloa- 
caoutchouc.  a-Amyrin  acetate,  m.  p.  218°,  is  also  present,  but  this 
rubber  is  comparatively  deficient  in  sterols.  A.  J.  W. 

Resin  Balsam  of  Pinus  cambodgiana.  Arthur  Wichmann 
{Arch.  Fharin.,  1912,  250,  472—477). — The  resin  balsam  of  Pinm 
cambodgiana  is  a  yellowish-greyish-white  substance  of  the  consistence 
of  honey.  It  has  a  pleasant,  aromatic  odour,  and  dries  to  an  opaque 
resin  by  exposure  to  air  in  thin  layers.  It  dissolves  completely  in 
the  usual  solvents  except  water,  and  has  acid  number  145*315  (direct) 
or  148*12  (indirect  method).  By  distillation  with  steam,  it  yields  a 
yellow,  aromatic  oil,  D  0*892,  n^"^  1*48455,  in  19*35%  yield.  By 
extracting  the  ethereal  solution  of  the  purified  residue  with  1% 
ammonium  carbonate,  cambopinic  acid,  Cj^H^gOg,  is  obtained.  It  is  a 
colourless,  odourless,  tasteless,  amorphous  powder,  m.  p.  78°.  The 
ethereal  solution  then  yields  to  1%  sodium  carbonate,  cambopinonic 
acid,  CigH2402,  m.  p.  71°,  which  resembles  the  preceding  acid  in 
physical  characteristics.  The  ethereal  solution  then  contains  only 
camboresen  in  very  small  amount.  C.  S. 

The  Main  Constituent  of  Japanese  Lac.  III.  Catalytic 
Reduction  of  Urushiol.  Riko  Majima  {Ber.,  1912,  46, 
2727—2730.  Compare  Abstr.,  1907,  i,  1032;  1909,  i,  402,  915).— 
Previous  investigations  of  urushiol  have  failed  to  yield  crystallisable 
products.  The  application  of  Willstatter's  method  of  catalytic  reduc- 
tion has  led  to  the  isolation  of  well-crystallised  derivatives  of 
urughiol,  diacetyl-  and  dimethyl-urushiol,  from  the  constitution  of 
which  the  molecular  formula,  CgoHg^Og,  for  urushiol  itself  is 
established.  Reduction  appears  to  take  place  exclusively  in  the  side- 
chain. 

Hydrourushiol,  CgoHg^Og,  was  obtained  in  good  yield  by  the  action 
of  hydrogen  on  an  alcoholic  solution  of  purified  urushiol  in  the 
presence  of  platinum.  It  crystallises  in  needles,  m.  p.  58 — 59°,  mol. 
wt.  (in  benzene  solution)  302.    Crude  urushiol,  when  similarly  treated, 
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yielded  68%  hydrourushiol  and  32%  of  an  amorphous  black  residue. 
Dimeihylhydrourushioly  CgoHa./OOHg)^,  prisms,  m.  p.  36 — 37°,  and 
diacetjflhydrournshioly  m.  p.  50 — 51°,  were  similarly  obtained  from 
dimethylurushiol  and  diacetylurushiol  respectively. 

[With  Teppki  Okada.] — The  catalytic  reduction  of  elseostearic 
acid  (Abstr.,  1909,  i,  204)  gives  an  almost  quantitative  yield  of 
stearic  acid,  thus  confirming  the  normal  linking  of  the  carbon  chain 
in  this  substance  (compare  Kamotaka,  Trans.,  1903,  83,  1042). 

H.  W. 

Synthesis  of  Phenolic  Glucosides.  Emil  Fischer  and  Hermann 
Strauss  {Ber.y  1912,  45,  2467— 2474).— On  shaking  an  alkaline 
solution  of  phloroglucinol  with  an  ethereal  solution  of  acetobromo- 
glucose  and  removal  of  the  acetyl  groups,  phloroglucinol-c^-glucoside  is 
obtained,  identical  with  the  compound  prepared  by  Cremer  and 
Seuffert  from  phloridzin  by  heating  it  with  barium  hydroxide.  In  a 
similar  manner  resorcinol  glucoside  is  obtained.  Both  compounds  are 
hydrolysed  by  emulsin. 

Acetobromoglucose  readily  couples  with  tribromophenol,  but  the 
acetyl  groups  can  only  be  removed  by  liquid  ammonia  at  the  ordinary 
temperature,  other  alkalis  bringing  about  complete  decomposition. 

Resorcinol-d-glucoside  crystallises  in  colourless,  short  needles,  which 
sinter  at  185°,  m.  p.  190°  (corr.),  [a]^  -70°.  It  tastes  bitter  and  is 
readily  hydrolysed  by  boiling  dilute  mineral  acids. 

Phloroglucinol-d-glucoside  crystallises  in  ray-like  aggregates,  m.  p. 
239°  (corr.),  [ajjf  -  74°  2:4:  6-Tribromophenoltetra-acetyl-d-gluco8ide 
crystallises  in  long,  pliable  needleF,  which  sinter  at  190°,  m.  p. 
195— 196°  (corr.),  [a]l'  -8-8°. 

2:4:  Q-Tribromophenol-d-glucoside  separates  in  slender,  colourless 
needles,  m.  p.  207—208°  (corr.),  [a]^  -  23-2°.  It  is  hydrolysed  by 
emulsin. 

[With  Josef  Severin.] — Allyl  tetra-acetyl-d-glucoside  has  m.  p. 
88—89°,  [a]^'.  -  26-3°  On  hydrolysis  with  barium  hydroxide,  allyl-d- 
glucoaide,  m.  p.  102—103°,  [a]^  -42*3°,  is  obtained.  The  dibi-omide 
of  the  acetyl  derivative  has  m.  p.  87—88°,  [a]^^  -114°.  On  treat- 
ment with  bases,  monohromoallyl-d-glucoside  is  obtained.        E.  F.  A. 

Arbutin  and  its  Synthesis.  Carl  Mannich  {Arch.  PJbarm.^  1912, 
250,  547 — 560). — It  is  shown  that  commercial  arbutin  invariably 
contains  some  methylarbutin,  and  although  pure  methylarbutin  can  be 
obtained  from  this  source,  it  is  impossible  to  isolate  pure  arbutin.  A 
synthesis  of  the  latter  is  described. 

Five  commercial  specimens  of  arbutin  were  found  to  contain  from 
5  to  40%  of  arbutin  methyl  ether  as  ascertained  by  methoxyl 
determinations.  This  is  due  to  variation  in  the  source  of  the  material, 
bearberry  leaves  from  Tyrol  giving  a  product  containing  much  arbutin 
methyl  ether,  whilst  Spanish  bearberry  leaves  yield  a  product  contain- 
ing not  more  than  5%  arbutin  methyl  ether.  Herissey's  method  for 
the  separation  of  pure  arbutin  from  the  commercial  article  (Abstr., 
1910,  i,  692)  does  not  yield  a  pure  substance.  Better  results  are 
obtained    by    precipitating    the     arbutin    as     its    additive    />roc?i«c^, 
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0,gHj807N4,2H20,  with  hexamethylenetetramine,  or  by  acetylating  the 
crude  product  and  recrystallising  the  mixed  acetates  from  dilute 
alcohol,  when  penta-acetylarbutin,  m.  p.  143 — 144°,  needles,  separates 
first,  but  even  by  these  methods  a  pure  product  is  not  obtainable, 
From  commercial  arbutin  containing  at  least  40%  of  arbutin  methyl 
ether,  the  latter  can  be  separated  in  a  pure  state  by  precipitating  most 
of  the  arbutin  with  hexamethylenetetramine,  evaporating  the  mother 
liquor,  and  recrystallising  the  residue  from  dilute  sodium  hydroxide 
solution.  Arbutin  methyl  ether  separates  with  IHgO  from  water, 
or  anhydrous  from  alcohol,  melts  at  158 — 160°,  and  re-melts  at  175°. 
The  tetra-acetyl  derivative,  m.  p.  95*5 — 96*5°,  crystallises  from  dilute 
alcohol  in  silky  needles. 

Acetylbromoglucose,  prepared  by  van  Oharante's  method  (Abstr., 
1902,  i,  426),  reacts  with  quinol  in  presence  of  alkali  to  give  tetra-acetyl- 
arbutin,  m.  p.  136°,  which  crystallises  from  dilute  alcohol  in  colourless 
prisms,  and  on  acetylation  yields  penta-acetylarbutin,  m.  p.  144 — 145°, 
which  on  hydrolysis  with  baryta  water  yields  arbutin.  The  latter 
crystallises  from  water  with  IHgO  in  colourless  needles,  with  a  bitter 
taste,  melts  at  163—164°,  re-melts  at  199-5—200°  (corr.),  and  has 
[a]U  °  -  60*34°  in  water  (compare  Herissey,  loo.  cit.).  T.  A.  H. 

Phlorin,  a  Product  of  the  Hydrolysis  of  Phloridzin.  Max 
Cremer  and  R.  W.  Seuffert  (Ber.,  1912,  45,  2565— 2571).— When 
phloridzin  is  hydrolysed  by  dilute  mineral  acid,  dextrose  and  phloretin 
are  obtained,  the  latter  substance  being  resolved  by  the  action  of 
potassium  hydroxide  solution  into  phloroglucinol  and  phloretic  acid 
(/?-hydroxy-a-phenylpropionic  acid;  Bougault,  Abstr.,  1900,  i,  495). 
If,  however,  phloridzin  is  treated  directly  with  an  aqueous  solution  of 
an  alkali  (preferably  barium  hydroxide),  the  products  of  hydrolysis  are 
phloretic  acid  and  phlorin  (phloroglucinol  glucoside), 

0,H3(0H),-0-C,H„0,. 
The  last-mentioned  substance,  for  which  crystallographic  details  are 
given,    is  identical    with  the  phloroglucinol   glucoside  synthesised  by 
Fischer  and  Strauss  (this  vol.,  i,  884).  D.  F.  T. 

Pagopyrum- Rutin.  Josef  Brandl  and  G.  Schartel  (Arch. 
Pharm.y  1912,  260,  414 — 417). — Fagopyrum-rutin  is  very  easily  and 
rapidly  obtained  as  follows.  Fresh,  blooming  buckwheat  is  repeatedly 
extracted  with  98%  alcohol  for  many  days.  The  combined  extracts 
are  concentrated  and  freed  from  chlorophyll  by  Willstatter's  process 
(Abstr.,  1907,  i,  71) ;  the  rutin  is  then  isolated  by  concentrating  the 
solution. 

The  leaves,  flowers,  and  stalks  of  buckwheat  yield  respectively 
1-78%,  0-71%,  and  0*09%  of  fagopyrum-rutin.  The  hydrolysis  of  the 
rutin  to  quercitin  and  sugars  (compare  Wunderlich,  Abstr.,  1908,  i, 
559)  is  readily  effected  by  boiling  40 — 50%  sulphuric  acid.  C.  S. 

Saponin-like  Glucosides  from  the  Leaves  of  Polyscias 
nodosa  and  Hedera  helix.  A.  W.  van  deu  Haar  (Arch.  I^harm., 
1912,  250,  424 — 435). — From  the  mixture  of  amorphous  sapogenins, 
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dextrose,  arabinose,  and  methyl  pentose  obtained  by  the  hydrolysis  of 
the  poly scias-sapon ins,  the  author  has  isolated  a  crystalline  sapogenin, 
polyaciassapogtnin,  CgflH^^O^,  m.  p.  324°,  aj?  75*58°  in  pyridine.  It  is 
a  lactone,  develops  a  characteristic  violet-red  coloration  with  concen- 
trated sulphuric  acid,  yields  two  substances,  m.  p.  295°  (not  sharply) 
and  327°  respectively,  by  sublimation,  and  closely  resembles,  but  is 
not  identical  with,  a-hederagenin  described  below. 

The  leaves  of  Hedera  helix  contain  glucosides  soluble  in  water  and 
glucosides  insoluble  in  water ;  the  latter  contain  amorphous  and 
crystalline  components.  From  the  last  the  author  has  isolated  a 
crystalline  glucoside,  a-hederin,  O^^ll^fi^^,  m.  p.  256—257°,  a'^  9  68° 
in  alcohol.  It  crystallises  with  2H2O,  and,  unlike  other  saponins,  does 
not  foam  on  shaking  with  water  ;  however,  it  develops  the  character- 
istic saponin  reaction  (violet-red  coloration)  with  concentrated 
sulphuric  acid.  It  contains  five  hydroxyl  groups  and  one  methoxy- 
group,  and  is  hydrolysed  with  diflficulty  by  boiling  4%  sulphuric  acid, 
yielding  equal  molecular  quantities  of  a-hederagenin,  arabinose,  and  a 
methylpentose. 

a-Hederagenin,  Q^^^fi^,  m.  p.  325 — 326°,  forms  rhombic  crystals, 
and  has  a'^  81*2°  in  pyridine.  It  contains  two  hydroxyl  groups  and 
behaves  like  a  lactone.  By  distillation  with  zinc  dust  in  a  current  of 
hydrogen,  it  yields  water  and  an  oil,  a  portion  of  which  is  easily 
volatile  with  steam.  This  portion  contains  a  sesquiieoyene,  CJ5H24, 
b.  p.  245 — 255°  9*^^  1*5303,  which  is  optically  inactive  and  develops  a 
violet-red  coloration  with  sulphuric  acid.  The  portion  of  the  oil  which 
is  not  volatile  with  steam  contains  a  substance,  which  is  probably  a 
hydrocarbon,  (CgHg)^;.  C.  S. 

Picrotoxin.  II.  Johannes  Sielisch  (5er.,  1912, 45,  2555 — 2565. 
Compare  this  vol.,  i,  790). — Although  acetone  has  been  already 
observed  as  a  degradation  product  of  picrotoxin,  it  is  obtainable  more 
easily  than  hitherto  suggested  (compare  Herrmann,  this  vol.,  i,  709). 
If  picrotin,  picrotoxinin,  or  picrotoxin  is  treated  with  iV-potassium 
hydroxide  solution  at  100°,  an  equimolecular  amount  of  acetone  is 
formed.  The  hydrolysis  of  each  of  these  substances  can  also  be 
effected  by  concentrated  hydrochloric  acid,  when  the  acetone  is 
accompanied  by  a  substance,  C12H24O2,  ni.  p.  84°,  b.  p.  162°/12  mm., 
which  by  treatment  with  hydriodic  acid  and  phosphorus  in  a  sealed 
tube  yields  a  hydrocarbmi,  CJ2H2Q,  b.  p.  90 — 100°. 

Bromopicrotoxinin  gives  an  acetyl  derivative,  needles,  m.  p.  268°. 
Although  it  is  stable  towards  potassium  permanganate,  it  is  oxidised 
by  nitric  acid  to  a  substance  crystallising  in  needles,  m.  p.  184°  ;  acetyl 
derivative,  needles,  m.  p.  214°.  The  action  of  concentrated  hydro- 
chloric or  hydrobromic  acid  on  bromopicrotoxinin  gives  a  monobasic 
hromopicrotoxinic  acid,  CigH^gOgBr  (termed  ^  to  distinguish  it 
from  the  acid  obtained  by  Meyer  and  Bruger,  Abstr.,  1899,  i,  226), 
colourless  needles,  m.  p.  223°.  The  a-bromopicrotoxinic  acid  (compare 
Meyer  and  Bruger)  on  heating  with  concentrated  hydrochloric  acid  gives 
a  chlorobromopicrotoxinic  acid,  Ci4Hi705ClBr*C02H,H20,  leaflets, 
m.  p.  274°  ;  in  a  similar  manner,  a-bromopicrotoxininic  acid,  when  heated 
with  hydrobromic  acid,  adds  a  molecule  of  hydrogen  bromide,  yielding 
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dibromopicrotoxinic  acid,  Ci^Hj^OgBrg'COgHjHgO,  leaflets,  m.  p.  278° 
(decomp.).  D.  F.  T. 

Absorption  of  Ultra-violet  Rays  by  a-  and  ^-Chlorophylls 
and  Crystallised  Chlorophyll.  Charles  Dhere  and  W.  de 
RoGOWSKi  [Gompt.  rend.,  1912,  155,  653— 656).— The  a-  and  j8-chloro- 
phyils  were  obtained  from  the  fresh  leaves  of  Taxus  baccata  and  the 
crystallised  chlorophyll  from  those  of  Galeopsis  tetrahit.  The  pure 
chlorophylls  exhibit  a  remarkable  transparency  for  the  extreme  ultra- 
violet rays.  In  ethereal  solution,  the  natural  chlorophylls  only  show 
one  absorption  band,  which  is  exclusively  ultra-violet,  and  is  situated 
in  the  middle  region  of  the  ultra-violet  spectrum  considered  (A.= 
304/x/x  approximately).  W.  G. 

Influence  of  Some  Chemical  Compounds  on  the  Artificial 
Melanins.  Maurice  Piettre  (Compt.  rend.,  1912,  155,  594 — 597. 
Compare  this  vol.,  i,  42). — A  study  of  some  of  the  conditions  governing 
the  formation  of  artificial  melanins.  The  yield  of  melanin  varies 
with  the  weight  of  diastase  or  tyrosine  used,  but  is  not  directly 
proportional  to  either.  Mineral  acids  precipitate  the  melanins,  15  c.c. 
of  iV/10-hydrochloric  acid  per  litre  of  solution  being  sufficient  after 
forty-eight  hours'  contact  with  the  diastase.  Formic  and  acetic  acid 
do  not  cause  this  precipitation.  Alkalis  produce  no  precipitation,  but 
the  hydroxides  of  the  alkaline-earth  metals  bring  about  a  rapid 
deposition  of  pigment.  Hydrochloric  acid  precipitates  the  melanin 
without  entering  into  combination,  but  with  barium  chloride  there  is 
a  very  ^considerable  amount  of  barium  in  the  precipitate,  even  after 
prolonged  washing,  and  with  the  washing  liquid,  excess  of  barium 
hydroxide  gives  a  yellow,  flocculent  precipitate  containing  a  fairly 
constant  percentage  of  barium.  W.  G. 

Tannin  and  the  Synthesis  of  Similar  Substances.  II.  Emil 
Fischer  and  Karl  Freudenberg  {Ber.,  1912,  45,  2709— 2726).— In 
continuation  of  their  previous  work  (this  vol.,  i,  471),  the  authors  have 
investigated  the  action  of  pentamethyldigalloyl  chloride  on  dextrose, 
and  are  led  to  the  conclusion  that  the  product  obtained  is  a  mixture, 
probably  of  two  sterooisomeric  penta-[pentamethyl-m-digalloyl] 
dextroses,  the  relative  amounts  of  which  depend  on  whether  a-  or 
^-dextrose  is  employed  as  starting  point.  It  shows  a  very  close 
analogy  with  methylotannin,  which  is  also  a  mixture,  but  the  identity 
of  the  two  products  could  not  be  fully  established.  They  consider 
their  conjecture  that  pentadigalloyldextrose  is  an  important  constituent 
of  tannin  to  have  received  additional  confirmation. 

3  :  5-Dimethylcarbonato-4-hydroxybenzoic  acid  was  readily  prepared 
from  gallic  acid  (1  mol.),  methyl  chlorocarbonate  (2  mols.),  and  sodium 
hydroxide.  It  had  m.  p.  186 — 187"^  (corr.  decomp.)  instead  of  180°,  as 
previously  stated  (Abstr.,  1908,  i,  892  ;  1911,  i,  815).  When,  however, 
only  1  molecule  of  ethyl  chlorocarbonate  was  employed  for  each 
molecule  of  gallic  acid,  a  36%  yield  of  'dmethylcarbonato-^  :  b-dihydroxy- 
benzoic  acid,  needles,  m.  p.  207°  (corr.  decomp.),  was  obtained.  This 
acid,  when  treated  with  diazomethane  and  subsequently  with  sodium 

3i>  2 
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hydroxide,  yielded  5-hydroxy-3 : 4-dimethoxybenzoic  acid,  which,  after 
purification  by  crystallisation  of  the  cadmium  salt,  softened  at  187" 
(corr.),  and  had  m.  p.  195 — 196°  (corr.),  whereas  Herzig  and  Pollak 
found  189  —  192°.  When  heated  in  aqueous  acetone  solution  with 
sodium  hydroxide  and  3:4:  5-trimethoxybenzoyl  chloride  (m.  p.  80°  ; 
Perkin  and  Weizmann,  Trans.,  1906,  89,  1655,  give  78°),  it  gave 
6(3' :  4' :  5')-(rimethoxf/benzo7/loxy-3  :  4:  dlmethoxt/benzoic  acid, 

CgH2(Med)3-CO-0-C6H2(OMe)2-C02H, 
m.  p.  194 — 195°  (corr.).  Phosphorus  pentachloride  transformed  the 
latter  in  the  presence  of  chloroform  into  the  corresponding  chloride, 
which  softened  at  about  100°  and  had  m.  p.  110  —  111°  (corr.),  and 
from  which  the  methyl  ester,  prisms,  m.  p.  129 — 130°  (Mauthner,  this 
vol.,  i,  267,  gives  127 — 128°),  was  obtained  by  means  of  methyl  alcohol. 
WJien  the  chloride  was  shaken  with  a-dextrose  in  the  presence  of 
chloroform  and  quinoline,  a  product  was  formed  which,  on  analysis, 
gave  figures  intermediate  between  those  required  for  penta-[penta- 
methyl-m-digalloy  IJ-dextrose  and  tetra-  [pentamethyl-m-digalloyl]- 
dextrose.  From  analogy  with  the  benzoyl  and  cinnamoyl  derivatives 
of  dextrose  (see  later),  the  authors  regard  the  former  constitution  as 
the  more  probable.  The  product  is  amorphous,  and  does  not  give  a 
sharp  m.  p.  It  begins  to  soften  at  about  125°,  and  forms  clear  drops  at 
about  135°,  which,  on  further  heating,  flow  together.  It  is  apparently 
not  uniform.  The  analysed  product  had  [a]^  +15-1°  in  benzene  solu- 
tion, whilst  that  recovered  from  the  mother  liquor  showed  [a]';5'  +  28 '1°. 
Attempts  to  isolate  a  substance  of  constant  specific  rotation  were 
unsuccessful.  Analogous  results  were  obtained  with  the  product  of  the 
action  of  pentamethyldigalloyl  chloride  on  y8-dextrose,  the  specific  rota- 
tion of  which  was  lowered  by  repeated  crystallisation  from  [aj^  +  19'5° 
to  [ajj]  -f8*7°  in  acetylene  tetrachloride  solution.  For  purposes  of 
comparison,  a  specimen  of  methylotannin  was  treated  in  the  same 
manner  as  the  above  substances.  Its  behaviour  was  similar,  [aj^  +14° 
observed  for  the  original  product  sinking  on  repeated  crystallisation  to 
[a]o  -i-10*6°  in  acetylene  tetrachloiide  solution. 

The  quinoline  method  has  also  been  applied  to  the  benzoylation  of 
dextrose.  Difficulty  was  experienced  in  obtaining  substances  of  constant 
m.  p  a-Pentabenzoyldextrose,  \af^  -f  107 "6°  in  chloroform,  began  to 
soften  at  about  145°,  formed  a  viscid  syrup  at  157°,  and  showed 
a  distinct  meniscus  at  about  177°.  )8-Pentabenzoyldexbrose  had 
Wd  +  23 "71°  in  chloroform,  softened  at  about  155°,  and  was  completely 
melted  at  187°  (corr.).  It  was  probably  identical  with  the  pentabenzoyl- 
dextrose  obtained  by  Fischer  and  Helferich  (Abstr.,  1911,  i,  802). 

a- PentacinnamoyI dextrose,  on  the  other  hand,  crystallised  without 
difficulty,  and  had  [a]^  about  + 196°  in  chloroform,  m.  p.  225—226° 
(corr.).  p-Pentacinnamoyldextrose,  [a]o  -46°  in  chloroform,  melted 
to  a  thick  syrup  at  191°  (corr.),  and  showed  a  distinct  meniscus 
at  201°. 

Sucrose,  when  benzoylated  under  similar  conditions,  appeared  to 
yield  an  octabenzoyl  derivative.  H.  W. 

The  Tannin  of  Chinese  Galls.  Karl  FeijsT  and  Hejnkich 
Haun  (C/i«m.  Zeit.,  1912,  36,  1201— 1202).— It  was  thought  that  the 
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conflicting  results  obtained  by  various  authors  (Fischer  and  Freudenberg, 
this  vol.,  i,  471  ;  Manning  and  Nierenstein,  this  vol.,  i,  566)  in  the 
hydrolysis  of  tannin  might  be  due  to  the  use  of  gallo-tannin  prepared 
from  the  two  different  sources  of  this  product,  namely,  Turkish  galls 
and  Chiuese  galls.  Feist  has  shown  already  that  the  former  contain 
glucogallic  acid  and  yield  a  tannin,  which  gives  dextro.«e  on  hydrolysis 
(this  vol.,  i,  566).  It  is  now  shown  that  Chinese  galls  contain  gallic 
acid  and  a  tannin,  which  yields  dextrose  on  hydrolysis.  A  small 
proportion  of  this  tannin  is  hydrolysed  by  dilute  sulphuric  acid 
only  with  difficulty.     No  glucogallic  acid  is  present.  T.  A.  H. 

Active  Principle  of  lodotannin  Solutions.  C.  Courtot 
(/.  Pharm,  Chim.,  1912,  [vii],  6,  2.53— 258).— The  author  has  shown 
previously  (iSttZ.,  1911,  [vii],  4  299)  that  the  iodotannin  solution  of 
the  French  Codex  after  treatment  with  hide  powder  does  not  invert 
sucrose,  and  must  therefore  contain  its  soluble  iodine  in  the  form  of  an 
organic  compound  (iodotannin),  and  not  as  hydriodic  acid.  In  support 
of  this  conclusion  it  is  now  shown  that  residues  left  by  slow  evapora- 
tion of  iodotannin  solutions,  previously  cleared  with  hide  powder,  show 
under  the  microscope  characteristic  crystals  of  an  unstable  compound 
of  gallic  acid  and  iodine.  T.  A.  H. 

Isomerism  of  Some  Unsaturated  Lactonic  Acids.  Erich 
Beschke,  Georg  Kohres,  and  Ludwig  Stoll  [Annalen,  1912,  391, 
111— 150).— Beschke,  Winograd-Finkel,  and  Kohres  (Abstr.,  1911, 
i,  873)  obtained  by  the  interaction  of  zinc,  benzil,  and  ethyl  bromo- 
acetate,  the  meso-  and  the  racemic  modifications  of  ethyl  /Sy-dihydroxy- 
^y-diphenyladipate.  By  treatment  with  acid,  the  latter  yields  /3y-di- 
phenylpentadilactone,  whilst  the  meso-form  is  converted  into  ethyl 
/3-hydroxy-^y-dipheny]-y-butyrolactone-y-acetate,  from  which,  through 
the  intermediate  formation  of  sodium  /3y  diphenylmuconate,  an  un- 
saturated lactonic  acid,  C^gHj^O^,  was  obtained.  This  acid  was  regarded 
as  /8y-diphenyl-y-crotonolactone-y-acetic  acid,  because  it  yields  un- 
doubtedly the  ester,  m.  p.  93°,  of  this  acid  by  esterification  with 
alcoholic  hydrogen  chloride.  This  view  of  the  constitution  of  the  acid 
is  now  shown  to  be  erroneous,  because  the  silver  salt  and  ethyl  iodide 
yield  an  ethyl  ester,  CgoHigO^,  m.  p.  73°. 

The    real    Py  diphenyl-y-crotonolactone-y-aceiic   acid     [5-keto-2  :  odi- 

phenyl-2  : 5-dihydrofuran-2-acetic      acid],      I        -  />CPh*CH2*C02H, 

0x1. Oxh  • 

m.  p.  184°  (which  yields  the  ester,  m.  p.  93°,  by  both  methods  of 
esterification),  has  been  obtained  by  warming  the  isomeric  ySy-diphenyl- 
pentadilactone  with  glacial  acetic  acid  and  a  little  piperidine.  It  has 
also  been  prepared  by  hydrolysing  by  sodium  hydroxide  the  racemic 
modification  of  ethyl  /^y-dihydroxy-/3y  diphenyladipate  and  acidifying 
the  resulting  sodium  y-hydroxy-y8y-diphenyl-y8-dihydromuconate. 

Ethyl  ^y-diphenyl-y-crotonolactone-y-acetate  yields  the  correspond- 
ing acid  by  hydrolysis  by  glaci  il  acetic  and  hydrochloric  acids,  and 
the  isomeric  lactonic  acid  (previously  described  as  ^y-diphenyl-y-crotono- 
lactone-y-acetic  acid)  by  hydrolysis  by  alkali. 
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This  isomeric  lactonic  acid  has  the  samem.  p.  and  similar  crystalline 
form  and  solubilities  as  ^y-diphenyl-y-crotonolactone-y-acetic  acid,  and 
is  easily  converted  into  it  by  hydrogen  bromide  in  glacial  acetic  acid. 
Taking  into  account  its  formation  from  sodium  ^y-diphonylmuconate, 
the  most  probable  constitution  is  that  of  yS-diphenyl-^f^-hexena€olid- 

icarhoxylic  acid,  CH-^p^ ^X'CH'COgH.  This  constitution  ex- 
plains quite  satisfactorily  the  previously  described  behaviour  of  the 
acid  (loc.  cit.).  The  molecule  easily  suffers  rearrangement  at  the 
lactone  group,  and  therefore  reacts  as  though  it  were  ySy-diphenyl- 
rauconic  acid,  COaH-CHICPh-CPhlCH-COgH.  Thus  the  reduction  of 
the  acid  by  zinc  and  acetic  acid  or  by  sodium  amalgam  in  neutral  or 
alkaline  solution  gives  mainly  /3y-diphenyldihydromuconic  acid,  m.  p. 
297°,  together  with  a  little  of  the  isomeride,  m.  p.  185"  (not  195°,  as 
given  previously),  which  probably  has  the  ci«-configuration.  These 
isomeric  acids  do  not  combine  additively  with  hydrogen  bromide  or 
bromine.  The  latter,  however,  attacks  the  sodium  salts  in  aqueous  solu- 
tion to  form  P'hromo-fiydiphenyl-y-hutyrolactone-y-acetic  acid, 


CHo-CPhBr 


>OPh-CH2-C02H, 


CO 0' 

m.  p.  162°,  and  (Sy-dibromo-py-diphenylbutane,  CPhMeBr'CPhMeBr, 
m.  p.  152°. 

Reduction  of  sodium  diphenylmuconate  by  Paal's  method  gives  the 
two  isomeric  /8y-diphenyladipic  acids ;  the  cis-  and  the  <rans-modifica- 
tions  of  diphenyldihydromuconic  acid  have  been  treated  in  a  similar 
manner,  but  only  the  former  is  attacked,  yielding  the  diphenyladipic 
acid,  m.  p.  272°. 

Diphenylcrotonolactone-acetic  acid  is  scarcely  attacked  by  zinc  and 
acetic  acid.  It  is  reduced,  however,  by  sodium  amalgam,  yielding 
yhydroxy-^y -diphenyladipic  acid, 

C02H-CH2-CHPh-CPh(OH)-CH2-C02H, 
m.  p.    195 — 198°,   in  alkaline  solution,  and  ^y-diphenylhutyrolactone- 
yacetic  acid  [5-keto-2  :  3-diphenyltetrahydrqfuran-2'acetic], 

m.  Tp.  221°  {ethyl  ester,  m.  p.  116°),  in  neutral  solution.  The  latter 
acid  is  converted  into  2  :  8-diacetoxychrysene  by  acetic  anhydride  and 
concentrated  sulphuric  acid.  The  reduction  of  sodium  diphenylcrotono- 
lactone-y-acetate  by  hydrogen  and  colloidal  palladium  yields  ^y-di- 
phenylbutyrolactone-y-acetic  acid,  whilst  diphenylhexenolidecarboxylic 
acid  gives  the  two  isomeric  diphenyladipic  acids  by  similar  treatment. 

DiphenylcrotoDolactoney-acetic  acid  and  the  hexenolide  acid  are  only 
difficultly  attacked  by  potassium  permanganate,  and  do  not  reduce 
ammoniacal  silver  oxide.  In  glacial  acetic  acid  containing  sodium 
acetate,  both  are  attacked  by  bromine  on  the  water-bath,  and  yield 
o-bi'omo- ^y-diphenylcrotonolacto7ie  y-acetic  acid, 

m.  p.  168°  (eth7jl  ester,  m.  p.  119—120°).  The  hexenolide  acid  and 
biomine    in    boiling  i  chloroform     yield-  P-hromo-yh-diphenyl-^^-hexen- 
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a€-olid€-carhoxyUc  acid,    CBr<'^Q^'^^^Q>CH'COgH,    m.    p.     186°. 

These  two  brominated  compounds  are  more  easily  obtained  by  the 
action  of  aqueous  bromine  at  0°  on  the  sodium  salt  of  diphenyl- 
crotonolactone-y-acetic  acid  and  of  diphenylmuconic  acid  respectively. 
The  ethyl  ester,  m.  p.  143°,  of  the  bromohexenolide  acid  is  obtained 
from  the  silver  salt  of  the  acid  and  ethyl  iodide,  or  by  the  action 
of  bromine  on  a  chloroform  solution  of  ethyl  hydrogen  diphenyl- 
muconate  in  sunlight. 

An  alcoholic  suspension  of  the  ethyl  ester  of  either  of  these 
brominated  acids,  when  gently  warmed  with  sodium  ethoxide  and  then 
acidified,  yields  ethyl  hydrogen  a-bromo-^y-diphenylmuconate, 

COgH-CBrlCPh-CPhlCH-CO^H, 
m.  p.  152—153°.     The  diethyl  ester,  CgoHj^O^Br,  m.  p.  122—123°,  is 
obtained  therefrom  by  alcoholic  hydrogen  chloride.  C.  S. 


Two  New  Methods  of  Formation  of  Dyes  of  the  Pyronine 
Group.  Joachim  Biehringer  [and  B.  Glucksberg  and  A.  Tanzen] 
(Annalen,  1912,  391,  308 — 325). — An  intimate  mixture  of  benzil 
(1  mol.)  and  dimethyl-m-aminophenol  (2  mols.)  is  heated  for  four  to 
five  hours  on  the  water-bath  in  an  atmosphere  of  carbon  dioxide. 
The  products  are  benzoic  acid,  benzoin,  and  a  substance  which  is 
shown  to  be  identical  with  Heumann  and  Key's  tetramethylrosamine 
(the  tetramethylbenzorhodamine  of  the  Badische  Co.),  and  with  the 
tetramethylbenzopyronine  obtained  from  benzaldehyde  and  dimethyl- 
m-aminophenol. 

Dimethyl-m-aminophenol  is  heated  with  concentrated  sulphuric  acid 
at  160 — 170°  for  five  to  six  hours.  The  aqueous  solution  of  the 
product  is  neutralised  by  sodium  carbonate,  whereby  a  bluish-red 
colour  base  is  obtained,  which  dissolves  in  dilute  mineral  acids  with  a 
bluish-red  colour  and  orange-yellow  fluorescence.  By  solution  in 
dilute  hydrochloric  acid  and  treatment  with  a  little  ferric  chloride, 
the   colour   base   is   converted   into   a   dye,    which   is    shown   to   be 

s-dimethylformopyronine,    NHMe*0(.H3<C^^_^CgH3!NHMeCI,    by   its 

formation  from  alcoholic  methyl-m-aminophenol  and  30%  form- 
aldehyde. The  zincichlorides  of  the  dye  prepared  by  the  two  methods 
show  identical  absorption  spectra,  whilst  the  leuco-base,  Cj^HjgONg* 
m.  p.  192 — 193°,  colourless  needles,  obtained  by  distilling  a  mixture  of 
the  dye,  sand,  zinc  dust,  and  soda-lime,  or  by  treating  the  dye  with 
dilute  hydrochloric  acid  and  zinc  dust,  forms  a  platinichloi^idej 

Ci5Hi,0N„H,PtCl„ 
yellow  needles.  C.  S. 


Oxonium  Compounds.  I.  Tricyclic  Benzopyrylium  Com- 
pounds. Walther  Borsche  and  A.  Geyer  (Anncden,  1912,  393, 
29 — 60). — Tricyclic  benzopyrylium  compounds  in  the  form  of  their 
chlorides  can  be  obtained  in  one  operation  by  condensing  o  hydroxyl- 
9^ted  benzaldehydes  and  cyclic  lactones  (which  are  capable  of  condensing 
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with  aldehydes)  by  hydrogen  chloride,  or  in  two  operationn  by  obtain- 
ing first  an  unsaturated  hydroxy-ketone  from  the  two  components  in 
alkaline  solution,  and  then  dehydrating  it  by  hydrogen  chloride. 

Thus  equal  molecular  quantities  of  salicylaldehyde  and  methylcycZo- 
hcxan-3-one  in  alcohol  are  kept  with  aqueous  sodium  hydroxide 
for    about    a   week,    whereby    \-salicylidene-\-7nethylQyc\0hexan-Z-0ne, 

0H-0aH^-CH:C<p?Lp^2>cHMe,    m.   p.    153",  yellow   needles,  is 


obtained,  the  sodium  salt  of  which  is  red.  G-Salicylidene-l  :  3-dimethyl- 
A'-cycloAtfa:en-5-one,  Cj^HjgOg,  m.  p.  179°,  dark  yellow  plates,  is 
obtained  in  a  similar  manner  from  1  :  3-dimethyl-A^-C2/c/ohexen-5-one. 
Under  similar  conditions,  pulegone  yields,  not  a  similarly  constituted 
compound, but  thedi-sodium  derivativeof  di  hydroxy  sty  ryl  ketone,  which 
owes  its  formation  probably  to  a  decomposition  of  the  pulegone  into 
acetone  and  methylc2/c/ohexan-3-one. 

By  keeping  an  alcoholic  solution  of  c?/cZohexanone  and  salicylalde- 
hyde with  20%  sodium  hydroxide  for  two  days  and  then  treating  with 
carbon  dioxide,  2  iQ-disalicylidenecydohexanone,  CgoHjgOg,  m.  p.  150°, 
yellow  needles,  is  obtained.  By  heating  alone  or  with  dissociating 
solvents,  it  is  rapidly  changed  to  the  trimethylenedibenzos/JiVopyran, 
m.  p.  159°  (see  below).  In  a  similar  manner,  methylcycfehexan-4-one 
yields  ^-.b-disalicylidene-l-methylcycAohexanA-oney  CgiHgoOg,  m.  p. 
159 — 160°  (decomp.),  pale  yellow  crystals,  which  is  converted  by 
boiling  aqueous  alcohol  through  the  isomeric  benzopyranol  into  the 
methyltrimethylenedibenzosjt?2ropyran  (see  below).  By  keeping  with 
20%  sodium  hydroxide  for  two  weeks,  an  alcoholic  solution  of  suberone 
and  salicylaldehyde  (2  mols.)  yields  the  dark  red  disodiuni  derivative 
of  2 : 7-di8alicylidenecyc\oIteptanone,  CgiHgoOg,  m.  p.  155°,  yellow 
leaflets,  which  cannot  be  converted  into  the  corresponding  dibenzo- 
spiropyrRU  by  boiling  with  dilute  alcohol. 

3-Methyl-l  :  2  :  3  :  i-tetrahydro-xanthylium  chloride, 

which  is  produced  almost  instantly  by  saturating  a  solution  of 
4-salicylidene-l-methylcyc/ohexan-3-one  in  cold  glacial  acetic  acid  with 
hydrogen  chloride,  can  only  be  isolated  from  the  acetic  acid  solution 
in  the  form  of  the  ferrichloride,  Ci^HjgOCIjFeClg,  m.  p.  114—115° 
(decomp.),  brownish-yellow  needles,  or  the  tri-iodide,  Cj^Hj^OI^,  m.  p. 
135°,  dark  reddish-brown  needles.  By  treating  its  acetic  acid 
solution  with  aqueous  sodium  acetate,  the  chloride  is  converted  into 

the  benzopyrcuwl,  <^«H4<o  JXohVCH  >^"^^^'  ""'  ^'  ^^''''^  ^^°' 
green  powder  containing  HgO,  which  is  stable  to  boiling  25% 
alcoholic  sodium  hydroxide,  is  re-converted  into  the  xanthylium 
chloride  by  hydrogen  chloride  in  glacial  acetic  acid,  and  yields 
S-methylxanthene  by  distillation  with  zinc  chloride. 
2  :  B-a-Salicylidenetrimethylenebenzopyrylimn  chloride, 

«  ^   oci:c-c(:cH-c,H4-oH)    ' 

m.  p.  181 — 183°  (decomp.),  red  crystals  containing  IJHgO,  is  obtained 
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by  treating  a  glacial  acetic  acid   solution  of   2  :  5-disalicylidenec3/c/o- 

pentanone    with    hydrogen    chloride,    or, 

CHg'CHg  much    more    conveniently,    by   similarly 

I        I  treating   a   cold  solution  of    cyc^opentan- 

/^^\/'^^\  one   and    salicylaldehyde    (2    mols.).     By 

y^     \ /\ ^     %     treating       salicylidenetrimethylenebenzo- 

\__/'    O       O  \__/     pyrylium      chloride     in     almost     boiling 

alcotiol  with  aqueous  sodium  acetate,  it 
is  converted  into  3 :  3'-ethylenedibenzos^iropi/ran  (annexed  formula), 
m.  p.  218 — 219°,  glistening  crystals  [the  carbinol, 


CHIC-CHg-CHg 


^g^Kq..  c(oh)-c:ch-C6H4-oh' 

is  obtained  as  a  by-product],  which  is  converted  into  salicylidenetri- 
methylenebenzopyrylium  chloride  by  hydrogen  chloride  in  glacial  acetic 
acid,  and  into  2  : 5-disalicylidenec?/c^opentanone  by  warm  alcoholic 
sodium  hydroxide. 

The  changes  which  the  preceding  substances  undergo,  and  are  similar 
to  those  exhibited  by  the  following  compounds,  are  clearly  illustrated 
by  the  scheme  : 

Q  jj  <^C5H:C         CHg  CHgV^      Hci 

'    '     OHCO-C(:CH-C6H4-OH         — > 

,  Naon  ^^^OCi:C-C(:CH-C,H,.OH)"^ 


Naon 
CHo-CH 


2  ^^^^^^  I  HoO 


\ 


\_/   O      O   \^/  <--       ^    *^0— C(0H)-C(:CH-C6H,-0H) 

Methylc2/cZopentan-3-one   and   salicylaldehyde   (2    mols.)    in    glacial 
acetic   acid  react  in  the  presence  of  hydrogen  chloride  to  form  2  :  3-a- 
salicylidene- P(ov  y)-methyltrimethyleneh6nzopyryliuifn  chloride, 
CHIC-CHMe CHg 

'•  ^"^ociic-qrcH-CcH^-OH)^  ^'* 

^CHIC-CH, CHMe 

^6^^oci:c-c(:cH-c,H4-oH)^' 

decomp.  142°,  yellow  crystals,  which  is  converted  by  boiling  aqueous 
alcoholic  sodium  acetate  into  the  carbinol,  and  ultimately  into  3 :  3'- 
propylenedibenzospiropyran,  CgQHjgOg  (constitution  similar  to  that 
above),  decomp.  254 — 255°,  colourless  crystals. 

4:-Salicylidene-l  :  2  : 3  :  itetrahydro-xanthylium  chloride, 

m.  p.  155°  (decomp  ),  dark  brown  plates  containing  IJH^O,  is 
obtained  by  treating  2  : 6-disaUc'ylidentc'//cZohexanone  in  glacial 
acetic  acid  with  hydrogen  chloride  or  directly  in  a  similar  manner 
from  c^/c^ohexanone  and  salicylaldehyde,  or  by  fission  of  the  corre- 
sponding dibenzosjorVopyran  by  hydrogen  chloride  in  warm  glacial 
acetic  acid.     It  forms  a.  ferrichloride,  CgoH^YOgCljFeClg,  decomp.  about 
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142°,  dark  rod  needles  with  green  reflex,  and  is  converted,  by  boiling 
its  acetic  acid  solution  with  90%  alcohol,  into  3  :  ^'-irimethylenedibenzo- 
apiropyran,  Cj^H^^Oj,  m.  p.  159",  stout  needles,  which  is  re-converted 
into  the  xanthylium  chloride  and  the  disalicylidenecyc^ohexanone  by 
the  methods  given  above. 

4SaUci/lidene-3-meihyl  - 1  :  2  :  3  :  4  -  tetrahydro-xanthylium  chloride, 
CjiHigOgCI.UHgO,    m.  p.    119—120°,    dark  red,    crystalline   powder, 
obtained  by  condensing  salicylaldehyde  and  (Z-methylcyc/ohexan-3-one 
in    ether    by   hydrogen    chloride,    forms    a 
CH2  ferrichloride,    C^,U^p^C],¥eC\^,   m.  p.   152°, 

/  \  black    needles    with   green   reflex    and    red 

C/Hg  CHMe  streak,    and    is    converted    by    water    into 

SLS-methyl-3  :  ^'-trimethylenedibenzos'piropyran 
^\  (annexed  formula),  m.  p.  147°,  colourless 
/  needles,  which  is  re-converted  into  the 
xanthylium  chloride  by  hydrogen  chloride 
in  ether  or  glacial  acetic  acid,  but  apparently  does  not  yield  2  :  4-di- 
8alicylidene-l-methylc?/c^ohexan-3-one  even  by  prolonged  boiling  with 
alcoholic  sodium  hydroxide. 

Since  4-salicylidene- 3 -methyl- 1  :  2  :  3  :  4 -  tetrahydro-xanthylium 
chloride  is  obtained  by  treating  an  ethereal  solution  of  salicylaldehyde 
and  3-methyl-l  :  2  :  3  :  4-tetrahydro-xanthylium  chloride  with  hydrogen 
chloride,  it  seems  that  in  pyrylium  salts  the  methylene  group  attached 
to  the  carbon  atom  adjacent  to  the  quadrivalent  oxygen  atom  can 
condense  with  ketones. 

4:-Salicylidene-2-methyl-l  :  2  :  3  :  i-tetrahydro-xanthylium  chloride^ 
CgiHjcjOgCl,!  JHgO,  decomp.  155°,  greenish-yellow  crystals,  is  obtained 
from  salicylaldehyde  and  methylc2/c^ohexan-4-one  in  the  usual  manner. 
Attempts  to  prepare  a  salicylidenebenzopyrylium  chloride  from  salicyl- 
aldehyde and  suberone  by  means  of  hydrogen  chloride  yielded  an 
almost  colourless  substance,  ^21^18^2'  which  is  apparently  3  : 3'-tetra- 
inethylenedibenzo^^iropyran ;  however,  it  is  not  affected  by  hydrogen 
chloride  in  glacial  acetic  acid  or  by  warm  alcoholic  sodium  hydroxide. 

C.  S. 


Thiophen  and  Puran  Derivatives.  Oscar  Hinsberg  {Ber.,  1912, 
45,  2413—2418.  Compare  Abstr.,  1910,  i,  334).— The  prolonged 
action  of  ethyl  thiodiglycoUate,  glyoxal,  and  alcoholic  sodium  ethoxide 
results  in  the  formation,  after  acidification,  of  thiophen-2  :  5-dicarboxylic 
acid.  In  a  similar  manner,  ethyl  thiodiglycoUate,  alcoholic  sodium 
ethoxide,  and  ethyl  oxomalonate  yield,  after  successive  acidification 
and  hydrolysis  of  the  product  by  boiling  10%  sodium  hydroxide, 
2-ethyl  dihydrogen  Z-hydroxy thiophen-2  :  4  :  b-tricarboxylate, 

C(C02Et):C-0H 

^^c(C02H):c-c02h' 

m.  p.  188°,  colourless  needles,  which  develops  a  cherry-red  coloration 
with  ferric  chloride  and  forms  a  sodium  salt,  CgH-O^SNajH.^O,  long 
needles,  decomp.  about  260°. 

By  boiling  methyl  3  :  4-dihydroxythiophen-2  :  5-dicarboxylate  with 
dilute  alcoholic  sodium  hydroxide  (4  mols.)  and  acidifying  the  product. 
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methyl  3  :  i-dihydroxythiophen-%carhoxylate,  S<^    L._f_jL  i  '  m.  p. 

108°(?),   is  obtained,    which    develops   a   blue    coloration   with    ferric 
chloride  ;  the  corresponding  ethyl  ester  has  m.  p.  76 — 78°. 

Methyl  thiodiglycoUate,  ethyl  oxalate,  and  methyl  alcoholic  sodium 
methoxide  yield  ultimately  methyl  ^'A-dihydroxyfuran-2:^-dicarhoxylate, 
m.  p.  220°.  Methyl  thiodiglycoUate,  benzil,  and  sodium  methoxide  in 
a  similar  manner  yield  3  :  i-diphenylfuran-^-carhoxylic  acid,  m.  p.  231°. 
By  a  similar  process  with  phenanthraquinone,  phenanthrafurandicarh- 
oxylic  acid  dihydrate,  CTgHj^O^,  decomp.  280°,  is  obtained,  from 
which  the  two  molecules  of  water  are  not  expelled  at  130°.         C.  S. 

Solubility  of  Alkaloids  in  Basic  Solvents.  Max  Scholtz 
{Arch.  Pharm.,  1912,  250,  418— 423).— The  solubility  of  alkaloids  in 
basic  solvents,  such  as  aniline,  pyridine,  piperidine,  and  dieth37lamine, 
has  been  determined  ;  a  table  of  the  results  is  given.  It  has  been 
found  that  alkaloids  differ  in  a  remarkable  degree  as  regards  their 
solubility  in  one  and  the  same  basic  solvent.  As  an  illustration,  the 
following  solubilities  in  pyridine  are  given,  the  numbers  in  brackets 
representing  the  parts  by  weight  of  the  alkaloid  dissolved  by  100  parts 
by  weight  of  pyridine  at  20°:  quinine  (101),  cinchonine  (1"4), 
strychnine  (1*5),  brucine  (28),  morphine  (19),  narcotine  (2*3), 
papaverine  (8),  thebaine  (9),  veratrine  (175),  cocaine  (80),  atropine 
(73).  Some  of  the  solubilities  are  extremely  striking ;  thus  the 
solubility  of  veratrine  in  diethylamine  is  271,  whilst  strychnine, 
which  is  generally  so  sparingly  soluble  in  most  solvents,  dissolves  in 
only  five  times  its  weight  of  aniline  at  20°.  The  solubilities  of 
alkaloids  in  basic  solvents  at  their  b.  p.  are  very  much  greater  than  at 
the  ordinary  temperature. 

Although  sodium  and  potassium  hydroxides,  as  is  well  known, 
diminish  the  solubility  of  organic  bases  in  water,  the  author  finds  that 
quinine,  strychnine,  and  cinchonine  are  decidedly  more  soluble  in  10% 
ammonia  than  in  water.  This  is  true,  however,  only  with  aqueous 
ammonia ;  the  alkaloids  are  less  soluble  in  alcoholic  ammonia  than  in 
alcohol.  C.  S. 

Angostura  Alkaloids.     Julius  Troger  and  W.  Kroseberg  {Arch. 
Pharm.,  1912,  250,  494—531.     Compare  Abstr.,  1911,  i,   482).— It 
was    found    that    mixtures   of   cusparine    and 
/\       /\  galipine  could  be  separated  by  conversion  into 

CH/^  ^C^    NC'OMe    the  oxalates,  cusparine  oxalate  being  insoluble 
CH'      yQ.      JcH  and  galipine  oxalate  soluble  in  water.    Making 

y{       niT  "^®  ^^   ^^^^  method  only  three  alkaloids,  cus- 

I  ^^  parine,  galipine,  and  galipoidine,  could  be  pre- 

(9^2)2  pared  from  angostura  bark  extract,  so  that  the 

C  supposed  alkaloids,  cusparidine  and  galipidine, 

„/\qtt  are    probably    only    mixtures   of    galipine    and 

phI         p  HAyr  cusparine.     On    oxidation  with  permanganate, 

\/  galipine  yields  veratric  acid  and   a    methoxy 

C'OMe  quinolinecarboxylic  acid,  and  the  annexed  for- 

mula is  provisionally  assigned  t6  this  alkaloid. 
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Niirogalipim,  CooHjoOgNjNOg,  m.  p.  140'',  formed  by  the  action 
of  either  dilute  or  concentrated  nitric  acid  on  galipine,  crystallises  in 
pale  yellow  needles,  yields  a  nitrate,  m.  p.  180°  (deconip.),  crystallising 
in  bright  yellow,  prismatic  needles,  a  hydrochloride,  BjtiC\,^H^O, 
m.  p.  180^  (decomp.),  a  sulphate,  6^,1:12804,1120,  m.  p.  191°  (decomp.), 
a  platinichloride,  m.  p.  227°  (decomp.),  and  an  aurichloride,  m.  p.  192° 
(decomp.).  On  reduction  with  stannous  chloride  and  hydrochloric 
acid  in  alcohol,  aminogalipine  is  produced  ;  this  crystallises  in  grey 
needles,  m.  p.  156°,  and  yields  a.  plcUiniohloridey  which  darkens  at  192°, 
and  does  not  melt  below  300°. 

On  oxidation  with  permanganate  in  alkaline  solution,  galipine 
sulphate  yields  veratric  acid  and  an  acidy  C,|H„03N,2H[2^>  ^^-  P-  194° 
(anhydrous),  crystallising  in  glancing  needles,  which  contains  one 
methoxyl  group  and  is  probably  a  methoxyquinolinecarboxylic  acid, 
since  on  heating  at  190^  it  gives  a  product  from  which  a  plaiinichloride, 
m.  p.  221°,  having  the  composition  of  a  methoxyquinoline  platini- 
chloride,  was  prepared.  With  hydriodic  acid,  it  gives  an  acid 
(?  hydroxycjuinolinecarboxylic  acid),  CjoH^OgN,  m.  p.  2  73°  (decomp.), 
crystallising  in  long,  slender,  colourless  needles. 

Galipine  on  destructive  distillation  with  zinc  dust  yields  quinoline, 
which  was  identified  by  means  of  the  platinichloride. 

Galipine  is  colourless  when  pure,  and  yields  colourless  salts ;  the 
yellow  colour  usually  ascribed  to  the  salts  is  due  to  the  presence  of 
impurities.  T.  A.  H. 


Preparation  of  Sulphuric  Acid  Esters  of  Alky  lam  ine 
Hydroxy-acid  Esters.  F.  Hoffmann,  La  Koche  k  Co.  (D.R.-P. 
247455  and  247457). — The  action  of  concentrated  sulphuric  acid 
on  alkylamine  hydroxy-acid  esters  has  been  described  (Abstr.,  1893, 

i,  677;  1894,  i,  153),  and 
CHg'CH — CHg  in    this    connexion    the 

I       NMe  CH-0-CO-CH-C<^JJ:^!!>CH     [""o^'-S        compounds 
I         I  ,  I  ^UH.CH  have  been  obtained. 

CHg-CH— CHg  CHa-O-SO^H  Atropine  sulphur  ic  acid 

(annexed  formula), prisms, 
m.  p.  238 — 239°  is  prepared  by  dissolving  atropine  sulphate  (m.  p. 
183 — 184°)  in  97%  sulphuric  acid,  and  allowing  it  to  remain  during 
one  hour  at  the  ordinary  temperature;  the  solution  is  diluted,  and  care- 
fully treated  with  ammonium  hydroxide,  when  the  ester  is  precipitated 
in  crystalline  form. 

The  compound^  slender  needles,  obtained  when  a  solution  of  scopol- 
amine in  carbon  tetrachloride  is  cooled  and  allowed  to  remain  in 
contact  with  fuming  sulphuric  acid  during  half  an  hour,  has  m.  p. 
225°,  whilst  homoatropine  hydrobromide,  under  similar  conditions, 
furnishes  homoatropinesulphuric  acid,  rhombic  leaflets  or  prisms,  con- 
taining HgO,  and  m.  p.  245°  (when  anhydrous).  These  esters  crystallise 
from  hot  water.  The  second  patent  states  that  the  sulphuric  acid 
employed  in  the  preceding  reactions  can  be  replaced  by  chlorosulphonic 
acid.  F.  M.  G.  M. 
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Preparation  of  Sulphuric  Acid  Esters  of  Alkylammonium 
Salts  of  Hydroxy -acid  Esters  of  Alkylamines.  F.  Hoffmann, 
La  Roche  &  Co.  (D.R.-P.  247456.  Compare  Abstr.,  1903,  i,  512,  aod 
preceding  abstract). — The  previously  described  atropine  esters  have 
been  found  to  undergo  internal  salt  formation. 

Methylatropiniu7nsulp  huric 
CHg CH CHg  acid  (annexed  formula)  forms 

I      Me,N^        CH-O-CO— CH-C,H,    f^^^^^fo^    ''^^"'''      ""■     P' 

CHg CH  ^      CHg   SOg'O'OHg  Methylscopolaminium  iodide^ 

\q  -^  '  colourless      prisms,       m.       p. 

216—217°,  is  prepared  by  the 
action  of  methyl  iodide  on  scopolamine  in  absolute  alcoholic  solution  3 
on  treatment  with  silver  sulphate  it  yields  methylscopolaminium  sulphate, 
an  amorphous  mass,  which  furnishes  methylscopolaminiumsulphuric  acid 
(prismatic  crystals,  m.  p.  238 — 241°)  with  fuming  sulphuric  acid. 

F.  M.  G.  M. 

Nicotine  and  Water.  Hugo  R.  Kruyt  {Chem.  Weekblad,  1912, 
9,  830—834). — The  author  could  not  find  any  trace  of  the  change  in 
the  specific  rotation  of  mixtures  of  water  and  nicotine,  such  as  was 
described  by  Pribram  (Abstr.,  1887,  755).  Distillation  in  an  atmos- 
phere of  hydrogen  under  reduced  pressure  yields  pure  nicotine,  but 
the  alkaloid  could  not  be  obtained  crystalline.  A.  J.  W. 

The  Electrolytic  Reduction  of  Narcotine.  Cesare  Finzi  and 
Martin  Freund  (Ber.,  1912,45,  2322— 2333).— By  the  reduction  of 
narcotine  at  a  lead  cathode,  there  has  been  obtained  among  other 
substances,  hydrodeoxynarcotine,  CggH^^OgN,  m.  p.  126°  (Hammel, 
Diss.,  1910). 

Attempts  by  the  present  authors  to  reproduce  the  same  results  have 
hitherto  failed.  The  reduction  of  narcotine  in  dilute  sulphuric  acid  at 
a  lead  cathode  gave  a  mixture  of  a  syrupy  product  with  a  crystalline 
substance,  prisms,  m.  p.  128°,  quite  distinct  from  the  above  substance  ; 
its  behaviour  indicates  it  to  be  tetrahydronarcotine,  CggHgyO^N ;  hydro- 
chloride, decomposes  at  160 — 165°;  platinichloride,  yellow,  amorphous 
powder.  The  methiodide,  needles,  m.  p.  224°  (decomp.),  on  treatment 
with  silver  oxide  gives  an  oily  base  {A),  which  on  further  treatment 
with   potassium  hydroxide  gives   i/r-meconinic  acid  (compare    Perkin, 

0— CH  ^^^^^-^  ^^^^'  '^'^'  l^*^^)'  *o- 
/\  I  ^  gethe  rwith  a  yellow  oily  base, 
MeQ/    ^O         C^^U^cfy^^,{B),hydriodide,^vis- 


\/     X^nw/TiHA-nT-T/^N/ 


matic  needles,  m.  p.  194°;  the 
MeO<        VCH(OH)-CHf    Y  methiodide,  m.    p.    192—193°, 


MeO 


C^  -OH         NMel      JCHg        yields     trimethylamine     when 
2  CH  warmed    with    a    solution    of 

(I.)  2  sodium  ethoxide. 

Oxidation  of  the  above  tetrahydronarcotine  with  potassium  dichromate 
and  dilute  sulphuric  acid  gives  i/r-meconinic  acid  and  cotarnine. 

On  heating  with  benzoic  anhydride,  tetrahydronarcotine  is  converted 
into   an   oily  dihenzoyl  derivative,   the   crystalline  platinichloride   of 
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which  on  hydrolysis  with  alcoholic  potassium  hydroxide  yields  two 
molecules  of  benzoic  acid. 

From  the  above  results  the  conclusion  is  drawn  that  the  base  B  is 
Q-methoxy  -4:5  -nuthylenedioxy- 1  -  inethyl-2-dimethylamino6thylbenzene^ 
OMe-G,5HMe(CH202)-CH2-CH2-NMe2,  whilst  to  tetrahydronarcotine 
is  attributed  the  structure  given  in  formula  (I) ;  the  base  A  is  the 
quaternary  dimethylammonium  hydroxide  derived  from  this  structure. 

D.  F.  T. 

Methylation  of  Clupeine.  F.  Rogozinski  {Zeitsch.  physiol. 
Ctiem.,  1912,  80,  371— 375).— Skraupand  Krause  (Abstr.,  1909,  i,  748), 
have  shown  that  a  profound  change  takes  place  in  the  protein  mole- 
cule when  methyl  iodide  acts  on  casein.  Methyl  sulphate  is  shown  to 
have  a  similar  effect  on  clupeine,  the  arginine  nitrogen,  which  before 
treatment  corresponded  with  88%  of  the  total,  sinking  after  methyl- 
ation to  37*7%  and  288%  in  the  methylated  product.  E.  F.  A. 

Strychnos  Alkaloids.  XV.  Decomposition  of  Brucine  into 
a  Base,  termed  Curbine.  Hermann  Leuchs  and  George  Peirce 
(Bei\,  1912,  45,  2653— 2662).— The  acid,  C23H240c)N2  (acetylbrucinolic 
acid),  isolated  from  the  oxidation  product  of  brucinolone  acetate  (Leuchs 
and  Brewster,  this  vol.,  i,  210),  is  hydrolysed  by  hydrochloric  acid  to 
acetic  acid,  malonic  acid,  and  a  base,  curbine,  CjgHjoOgNg,  which 
crystallises  in  slender  needles,  m.  p.  322°,  gives  a  red  coloration  with 
nitric  acid,  and  has  also  been  obtained  by  hydrolysing  the  substance, 
^22^24^7-^2'  formed  by  the  removal  of  carbon  dioxide  from  acetyl- 
brucinolic acid ;  the  hydrochlwide  crystallises  in  colourless  needles, 
m.  p.  270°,  with  previous  darkening  at  265°.  In  addition  to  the  above 
compounds,  a  small  amount  of  a  hydrochloride,  crystallising  in  yellow 
leaflets,  m,  p.  238 — 240°  (decomp.),  was  isolated  from  the  product  of 
hydrolysis  of  acetylbrucinolic  acid.  From  these  results  the  authors 
draw  the  conclusion  that  brucinolone  acetate  contains  the  groups  shown 
in  (I)  below,  and  represent  its  conversion  into  acetylbrucinolic  acid  and 
curbine  by  the  following  scheme  : 


:n-co— CH2 

:n-co-ch2-co2H 

:nh 

I.  ;^c-CH 

-^    :^>co              ~> 

ic>co 

:CH-OAc 

icH-OAc 

:CH-OH. 

The  compound  C22H24O7N  is  the  diacetyl  derivative  of  curbine. 

The  oxidation  of  brucinolone  acetate  yields,  in  addition  to  acetyl- 
brucinolic acid  and  the  compound,  C23H220gN2,  previously  described 
{loc.  cit.),  a  small  amount  of  a  substance,  crystallising  in  yellow 
prisms,  m.  p.  230 — 235°  (decomp.),  together  with  a  yellow,  oily  acid, 
the  barium  salt  of  which,  C23H220ioN2Ba  or  C23H240^oN2Ba,  crystallises 
in  slender,  white  needles. 

The  by-product,  C^^H^fi^N^^  obtained  by  the  action  of  sodium 
hydroxide  on  brucinolic  acid,  is  converted  by  the  further  action  of 
sodium  hydroxide  into  brucinolone,  which  is  accompanied  by  small 
amounts  of  the  following  substances:  (1)  A  compound,  C21H22O5N2, 
isomeric    with    brucinolone,    and    termed    by    the    authors    crypto- 
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brucinolone ;  it  crystallises  in  lustrous,  yellow,  broad  prisms,  m.  p. 
1S8 — 190°,  and  yields  a  hydrochloride,  crystallising  in  needles,  m.  p. 
240°.  (2)  A  substance,  CgiHg A^2»^H20,  which  forms  lustrous,  broad 
needles  or  leaflets,  m.  p.  227 — 228°,  with  previous  sintering  at  220°. 

F.  B. 

Pyrroline-2-carboxylic  Acid.  Emil  Fischer  and  Ferdinand 
Gerlach  (Ber.,  1912,  45,  2453 — 2456.  Compare  Fischer  and  van 
Slyke,  Abstr.,  1911,  i,  1020). — By  reduction  of  pyrrole-2-carboxyl- 
amide  with  phosphonium  iodide  and  concentrated  hydrogen  iodide, 
a  compound  containing  two  hydrogen  atoms  more,  namely,  pyrroline- 
2-carhoxylic  acid,  is  obtained.  This  is  very  similar  to  proline,  and  the 
two  acids  may  readily  be  mistaken  for  one  another.  It  is  proposed  to 
make  a  special  search  for  pyrroline-2-carboxylic  acid  among  the 
products  of  protein  hydrolysis.  The  free  acid  has  m.  p.  235°  (corr.) ; 
the  copper  salt,  CiqHj2^4^2^^'2^2^>  consists  of  microscopic,  irregular, 
intergrown,  deep  blue  plates.  The  methyl  ester  resembles  those  of  the 
aliphatic  amino-acids.  E.  F.  A. 

2 :  3-Dimethylpyrrole.  Oscar  Piloty  and  K.  Wilke  {Ber.,  1912, 
46,  2586 — 2592). — Ethyl  oxalacetate  condenses  with  /3-aminobutan- 
y-one   in  alkaline  solution,   yielding   4,-ethyl   hydrogen  2  :  3-dimethyl- 

pyrrole-i'.^-dicarhoxylate,  NH<^  T_r\«ri  nf\  t?  '  which  crystallises 

(-^(CUgil) .  O' 0(J2Et 

in  small,  stout  prisms,  m.  p.  201°,  and  torms  with  potassium  methoxide 
in  methyl  alcoholic  solution  a  potassium  salt,  crystallising  in  snow- 
white  needles  of  a  pearly  lustre.  The  acid  ester  is  converted  by 
methyl  sulphate  into  the  inethyl  ethyl  ester,  stout,  colourless  prisms, 
m.  p.  152°,  and  is  hydrolysed  by  aqueous  potassium  hydroxide  to  2  : 3- 
dimethylpyrrole-^ :  5-dicarboxylic  acid,  which  becomes  red  at  180°, 
sinters  at  200°,  and  melts  at  225°  with  evolution  of  carbon  dioxide. 
When  boiled  with  aqueous  potassium  hydroxide  for  twenty  hours,  it  yields 

«    o     7-       7    ,  7    i        7       ,.  .7       ^TXT^CMelCMe 

2,\6-dimethylpyrrole-^-carboxyliG    acid,      ^li\/^TT  — A /-./-»  tt'     ^-    ^• 

GH — C'COgH. 

188°,  the  ethyl  ester  of  which  has  m.  p.  110 — 111°,  and  is  best  prepared 

by  heating  the  original  monoethyl  ester  at  225°  in  an  atmosphere 

of  carbon  dioxide. 

Ethyl  tetramethylpyrocolldicarboxylate, 

^^^     .0(C02Et):C-C0-N CMe^^^^ 

is  obtained  in  long,  pointed,  light  yellow,  felted  needles  of  a  silky 
lustre,  m.  p.  169°,  by  boiling  4-ethyl  hydrogen  2  :  3-dimethylpyrrole- 
4  :  5-dicarboxylate  with  acetic  anhydride. 

When  heated  with  potassium  and  toluene,  ethyl  2  : 3-dimethylpyrrole- 
4-carboxylate  forms  a  potassium  derivative,  which  reacts  with  acetyl 
chloride,  yielding  ethyl  l-acetyl-2 : 3-dimethylpyrroleA-carboxylate, 
spherical  aggregates  of  pale  red  needles,  m.  p.  65°. 

2  : 3-Dimethylpyrrole,  obtained  together  with  a  small  amount 
of  bis-2 : 3-dimethylpyrrole  (compare  this  vol.,  i,  736 ;  Dennstedt, 
Abstr.,    1899,   1209)  by    the    distillation  of    2 : 3-dimethylpyrrole   in 
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a  current  of  carbon  dioxide  at  a  temperature  slightly  above  its  m.  p., 
forme  a  poiaasium  derivative,  which  reacts  with  ethyl  iodide,  yielding 
an  6thi/l  derivative,  in  which  the  ethyl  group  is  probably  attached 
to  one  of  the  carbon  atoms  of  the  ring. 

i-Kthyl  hydrogen  ^-meihyl-^-tthylpyii'ole-i  :  5-dicarboxylate, 

CMe==(j^Et 
'^C(C02H):C-C02Et' 
prepared  by  condensing  ethyl  oxaloacetate  with  )8-aminopentan-y-one 
in  alkaline  solution,  has  m.  p.  174 — 175°.  F.  B. 

An  Attempt  to  Synthesise  2  : 3-Dimethyl-4  ethylpyrrole 
(Hsemopyrrole).  Ludwig  Knorr  and  Kurt  Hess  {Her.,  1912,  45, 
2626  —  2631). — By  the  reduction  of  /?-oximinobiitan-y-one  and  the 
sodium  salt  of  formylacetone  with  sodium  amalgam  in  alcoholic  solu- 
tion, the  authors  have  obtained  4-formyl-2  :  3  : 5-trimethylpyrrole 
instead  of  the  expected  2  :  3-dimethyl-4-ethylpyrrole. 

In  the  first  attempts  the  usual  method  of  reduction  adopted  in 
Knorr's  synthesis  of  pyrrole  derivatives  was  employed,  namely,  reduc- 
tion with  zinc  dust  and  glacial  acetic  acid,  but  owing  to  the  ease  with 
which  formylacetone*  condenses  in  the  presence  of  acids  to  triacetyl- 
benzene,  no  pyrrole  compound  was  obtained.  It  was  found  sub- 
sequently that  the  pyrrole  synthesis  may  be  accomplished  by  reduction 
with  sodium  amalgam  in  alcoholic  solution,  and  in  illustration  of  the 
latter  method  of  reduction  the  preparation  of  ethyl  2  :  4-dimethyl- 
pyrrole-3  : 5-dicarboxylate  and  2-carbethoxy  -3:5-  dimethylpyrrole- 
4-carboxylanilide  is  desjcribed. 

rjTVTg n .  Q  JJ  O 

i-Formyl-2:3  :5-tri7nethylpyrrolef   N       .-i^TT.pivr       '  ^^^   loci.  ]p.   80°, 

b.  p.  186*5°,  reduces  ammoniacal  silver  nitrate,  and  forms  a  phenyl- 
hydrazone,  crystallising  in  yellow  needles.  F.  B. 

Acetylpyrroles.  Ludwig  Knorr  and  Kurt  Hess  (Ber.,  1912,  46, 
2631— 2635).— It  has  been  shown  previously  (A bstr.,  1911,  i,  1019) 
that  the  hydrazone  of  3-acetyl-2  :  4-dimethylpyrrole  when  heated  with 
sodium  ethoxide  yields  3-acetyl-2  : 4-dimethylpyrrole,  whereas  the 
azine  is  converted  into  a  pyrrole,  which  closely  resembles  3-acetyl- 
2  : 4-dimethylpyrrole,  but  differs  from  it  in  giving  a  picrate  of  much 
lower  m.  p.  (Fischer  and  Bartholomiins,  this  vol.,  i,  50).  With  the 
object  of  discovering  the  cause  of  this  difference  in  the  behaviour,  the 
authors  have  investigated  the  behaviour  of  the  azines  of  2-acetyl- 
pyrrole  and  3-acetyl-2  :  4-dimethylpyrrole  towards  sodium  methoxide 
and  sodium  ethoxide  respectively,  and  find  that  with  the  azines  the 
original  acetyl  group  is  not  reduced  to  the  ethyl  group  as  in  the  case 
of  the  hydrazones,  but  is  removed  from  the  molecule,  the  further  action 
of  the  alkyloxide  resulting  in  the  introduction  of  an  alkyl  group  in 
the  1-position. 

The  azine  of  2-acetyl pyrrole,  CjgHj^N^,  prepared  by  boiling  the 
pyrrole  compound  with  hydrazine  hydrate,  crystallises  in  colourless, 
prismatic  columns,  m.  p.  213°  (corr.),  and  is  converted  by  methyl- 
alcoholic  sodium  methoxide  at  200 — 210°  into  2-methylpyrrole. 
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The  azine  of  3-acetyl-2  : 4-di  methyl  pyrrole  when  heated  with 
alcoholic  sodium  ethoxide  yields  3  :  5-dimethyl-2-ethylpyrrole  (Abstr., 
1911,  i,  1019).  F.  B. 

Action  of  Sodium  Ethoxide  on  Pyrrole  D^'ivatives.  II. 
Hans  Fischer  and  Erich  Bartholomaus  (Zeitsch.  physiol.  Ghem.,  1912, 
80,  6 — 16.  Compare  the  vol.,  i,  384). — By  the  action  of  sodium 
ethoxide  on  trimethyl  pyrrole,  crystalline  tetramethyl  pyrrole  has  been 
obtained.  In  a  similar  manner  with  sodium  propoxide,  trimethyl- 
propylpyrrole  is  formed,  and  has  been  isolated  as  picrate.  A  methyl- 
propylpyrrole  is  stated  by  March!  ewski  to  be  present  in  the  hsemo- 
pyrrole  mixture,  but,  on  heating  this  with  sodium  methoxide,  phyllo- 
pyrrole  is  practically  the  only  product.  This  serves  to  negative 
Marchlewski's  supposition. 

When  ethyl  2 : 5-dimethylpyrrole-3-carboxylate  is  heated  with 
sodium  ethoxide,  the  carbethoxy-group  is  eliminated.  Similarly,  from 
acetyldimethylpyrrole,  dimethylpyrrole  is  obtained ;  this  yields  a 
characteristic  crystalline  picrate.  When  2  :  4-dimethyl-5-ethylpyrrole 
is  heated  with  sodium  methoxide,  the  ethyl  group  in  position  5 
is  replaced  by  methyl,  and  tetramethylpyrrole  is  obtained. 

Methyl  groups  render  the  pyrrole  nucleus  unstable,  dimethyl-  and 
trimethyl-pyrrole  being  more  sensitive  than  pyrrole.  Acetyltrimethyl- 
pyrrole  is  stable ;  trimethylethylpyrrole  is  most  unstable.  The  pyrrole- 
carboxylic  acids  are  stable  when  pure. 

The  2-azo-dyes  of  the  pyrroles  are  similarly  rendered  more  stable  by 
the  introduction  of  the  acetyl  or  carboxyl  group. 

The    picrates   of    the    pyrroles    are    conveniently   decomposed    by 

shaking  the  suspension  in.  ether  with  25%  hydrochloric  acid. 

CMelCMe 
2:3:4:  5-Tetramethyl pyrrole,  NH<C         .'i,,^     (compare  Ciamician 

and  Silber,  this  vol.,  i,  537),  crystallises  in  colourless  platelets, 
m.  p.  Ill — 112°;  it  has  an  odour  like  naphthalene.  The  yellow  picrate 
has  m.  p.  127—128°. 

2:4: 5-Trimethyl-3-propylpyrrole,  NH<^         !  i       >   was  isolated   as 

picrate,  m.  p.  80 — 91°. 

2  :  ^-Dimethylpyrrole  picrate  has  m.  p.  92 — 93°.  E.  F.  A. 

Conversion  of  Dihydrofurandicarboxylio  Acid  into  Hydroxy- 
pyridinecarboxylic  Acid.  Emil  Fischer,  Kurt  Hess,  and  Alex. 
Stahlschmidt  {Ber.,  1912,  45,  2456— 2467).— When  2  :  5-dihydro- 
furan-2  : 5-dicarboxylic  acid,  obtained  from  dehydromucic  acid  on 
reduction  with  sodium  amalgam  (Hill  and  Wheeler,  Abstr.,  1901,  i, 
556),  is  heated  with  aqueous  ammonia  in  presence  of  ammonium 
bromide  at  160°,  2-hydroxypyridine-6-carboxylic  acid, 

^^^ch:c(C02H)^-^' 

is  formed. 

When  further  heated  this  compound  loses  carbon  dioxide,  forming 
2-hydroxypyridine.      Phosphorus    pentachloride    converts    it    into    a 

VOL.   Cll._i.  3  q  '  ■] 
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chloropyridinecarboxylic  acid,  which  is  reduced  by  hydrogen  iodide  to 
picolinic  acid. 

The  transformation  from  the  furan  to  the  pyridine  ring  takes  place 
in  several  stages.  When  the  heating  is  e£Pected  in  the  absence  of 
ammonium  bromide  at  150°,  dihydrofurandicar  boxy  lie  acid  is  converted 
into  the  half  amide;  this  could  not  be  transformed  into  hydroxy- 
pyridinecar  boxy  lie  acid. 

a-Dihydrofurandicarboxylamide  is  prepared  by  the  action  of 
ammonia  on  the  dicbloride ;  here,  also,  dehydrating  agents  other  than 
ammonia  were  without  effect. 

2  :  3-Dihydrof uran-2  : 5-dicarboxylic  acid,  which  is  obtained  from  the 
2  : 5-i8omeride  on  boiling  with  alkali,  is  readily  converted  by  ammonia 
into  the  same  hydroxypyridinecarboxylic  acid. 

%Hydroxypyridine-Q-carhoxylic  acid  forms  long,  thin  prisms  or 
needles,  which  sinter  at  275°  (corr.),  m.  p.  282°  (corr.  decomp.).  It 
tastes  and  reacts  acid,  and  gives  a  yellowish-red  colour  with  ferric 
chloride.  The  barium  salt  forms  long,  narrow  prisms,  obliquely  cut 
and  aggregated  in  bunches ;  the  calcium  salt  crystallises  in  micro- 
scopic, prismatic  needles ;  the  copper  salt  forms  microscopic,  obliquely 
cut  prisms. 

2-Chloropyridine-6-carboxylic  acid  crystallises  in  colourless  platelets, 
which  sinter  at  180°  (corr.),  m.  p.  190°  (corr.).  The  copper  salt 
+  4H2O  forms  pale-coloured,  microscopic  columns ;  the  silver  salt 
appears  as  very  slender,  microscopic,  thread-like  needles ;  the  calcium 
salt  +  HgO  forms  short,  interlaced,  pointed  needles. 

The  nwnoam^ide  of  2  : 6-dihydrofuran-2  : 5-dicarboxylic  acid, 
C4H40(C02H)-CO-NH2, 
crystallises  in  microscopic  prisms,  m.  p.  244°  (corr.,  decomp.). 

2  '.b-Difiydrofuran-l  iQ-dicarboxyl  chloride,  C^H^0(C0C1)2,  is  a  colour- 
less, strongly  refractive,  mobile  oil  of  powerful  odour,  b.  p.  146°/28mm., 
which  darkens  in  colour  on  keeping. 

2  :  b'Dihydrof uran-2  :  b-dicarhoxylamide  forms  colourless,  stunted 
crystals,  mostly  plates,  m.  p.  211—212°  (corr.).  E.  F.  A. 

1  : 6-Naphthylenediainine.  Chemische  Fabrik  R.  Scheuble 
<k  Co.  {Ghem.  Zeit.,  1912,  36,  1226). — The  unpleasant  properties 
attributed  to  1  :  5-diacetylnaphthylenediamine  by  Kunckell  and 
Schneider  (this  vol.,  i,  811)  are  ascribed  to  chloroacetyl  chloride  and 
bromoacetyl  chloride,  each  of  which  can  cause  an  inflammation  of  the 
skin.  Susceptibility  to  the  action  of  these  substances  appears  to  be 
largely  a  personal  matter,  whilst  persons  who  have  recovered  from  one 
attack  appear  to  be  subsequently  immune.  In  reply  to  this  criticism, 
Franz  Kunckell  {ibid.,  1226 — 1227)  points  out  that  chloroacetyl 
chloride  was  employed  during  two  years  in  his  laboratory  without 
unpleasant  consequences.  The  latter  were  only  observed  when 
1  : 5-naphthylenediamine  was  acetylated,  and,  since  the  amine  itself  is 
apparently  harmless,  they  must  be  attributed  to  1  : 5-diacetylnaphthyl- 
enediamine. H.  W. 

Ditertiary  Hydrazines  and  Bivalent  Nitrogen.  Heinrich 
WiELAND   {Annalen,    1912,    392,    127— 133).— Tetraphenylhydrazine 
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and  its  homologues,  analogously  to  hexaphenylethane,  dissociate  in 
solution  into  radicles,  NArg  (Abstr.,  1911,  i,  570).  The  author's 
aims  in  the  following  papers  are  to  trace  as  fully  as  possible  the 
analogy  between  carbon  and  nitrogen  as  regards  the  existence  of  free 
radicles,  and  to  examine  the  dependence  of  the  stability  of  the  hydr- 
azine on  the  character  of  the  substituting  aryl  groups.  Confining  the 
comparison  to  tetra-arylated  hydrazines,  it  is  found  that  the  dis- 
sociability  increases  with  the  presence  of  positive  groups.  On  the 
other  hand,  mixed  dialkyldiarylhydrazines  have  been  prepared,  and 
are  found  to  dissociate  less  readily  than  tetra-arylhydrazines. 

0.  S. 


Aromatic  Hydrazines.  XI.  Dissociation  of  Tetrazens. 
Heinrich  Wieland  and  H.  Fressel  {Annale7ij  1912,  392, 
133 — 156). — Franzen  and  Zimmermann's  observations  regarding  the 
conversion  of  tetrazens  into  ditertiary  hydrazines  (Abstr.,  1906,  i, 
702)  require  amplification.  Many  tetrazens  require  boiling  for  some 
time  for  the  complete  expulsion  of  the  azo-nitrogen,  and  the  products 
are  secondary  amines  and  Schiff 's  bases,  doubtless  formed  by  the  inter- 
action of  the  NRg  groups,  which  are  intermediate  products.  Tetra- 
ethyltetrazen,  which  in  the  pure  condition  is  a  pleasantly  odorous 
liquid,  b.  p.  79°/12  mm.,  decomposes  when  heated  for  some  time  under 
the  ordinary  pressure,  and  yields  nitrogen,  diethylamine,  and  ethyl 
ethylideneamine.  The  formation  of  NEtg  groups  during  the  decom- 
position of  the  tetrazen  is  shown  by  passing  a  slow  current  of  nitric 
oxide  over  the  decomposing  tetrazen,  whereby  nitrosodiethylamine 
is  produced.  iV^-Azopiperidine  decomposes  when  heated  for  some  time, 
and  yields  piperidine  and.  tetrahydropyridine  (?).  It  reacts  with 
ethereal  methyl  iodide  (3  mols.)  to  form  dimethylpiperidinium  iodide 
and  an  amorphous  substance. 

Tetrabenzyltetrazen  is  best  obtained  by  oxidising  a  cold  saturated 
alcoholic  solution  of  as-dibenzylhydrazine  with  alcoholic  p-henzo- 
quinone  at  0°.  By  being  heated  for  six  hours  in  boiling  xylene,  it 
yields  dibenzylamine  and  benzylbenzylideneamine,  whilst  when  heated 
with  methyl  iodide  in  benzene,  it  yields,  amongst  other  products, 
dibenzyldimethylammonium  iodide,  m.  p.  191°. 

aP-Diphenyl-aP-dimethylhydmzine,  NPhMe'NPhMe,  b.  p.  138°/ 
1  mm.,  is  obtained,  together  with  methylaniline  and  the  Schiff  base, 
by  heating  diphenyldimethyltetrazen  in  boiling  xylene  for  one  and 
a-half  hours  in  an  atmosphere  of  carbon  dioxide.  The  dissociation  of 
the  hydrazine  into  NPhMe  can  be  indicated,  either  by  distillation  in  a 
vacuum,  whereby  methylaniline  and  polymerisation  products  of 
methyleneaniline  are  obtained,  or  by  heating  the  substance  in  boiling 
xylene  in  a  current  of  nitric  oxide,  whereby  phenylmethylnitrosoamine 
is  produced.  Diphenyldimethylhydrazine  behaves  towards  acids  like 
its  tetrazen  (of  course,  nitrogen  is  not  evolved) ;  specially  characteristic 
is  the  action  of  slightly  warmed  glacial  acetic  acid,  which  produces  a 
violet  coloration,  changing  to  blue  and  green.  aP-Dijyhenyl-aP- 
diethylhydrazine,  b.  p.  141°/1  mm.,  behaves  like  its  methyl  homologue, 
and  is  obtained  in  a  similar  manner.     The  formation  of  ammonia  and 

3  i?  2 
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phenylcarbylamine  by  the  decomposition  of  diphenyldimethyl- 
tetrazen  in  boiling  xylene  (Franzeu  and  Zimmermann,  loc.  cit.)  has 
not  been  observed  by  the  authors.  Tho  diphenyldibenzylhydrazino 
described  by  these  two  investigators  {loc.  cit.)  is  probably  a  mixture 
of  benzylaniline  and  benzylideneaniline. 

Unsuccessful   attempts    have    been     made    to    prepare    ditertiary 
hydrazines  by  the  action  of  metals  on  secondary  i\^-chloroamines. 

as. 


Aromatic  Hydrazines,  XII,  Dissociation  of  Tetra- 
arylhydrazines  and  of  Diarylnitrcsoamines.  Heinrich  Wieland 
and  Hans  Lecher  (Annalen,  1912,  392,  156 — 169). — Rapidly  in 
boiling  xylene,  or  after  some  months  in  chloroform  or  benzene  in 
darkness  at  the  ordinary  temperature,  tetraphenylhydrazine  decom- 
poses into  diphenylamine  (2  mols.)  and  5 :  10-diphenyldihydrophen- 
azine  (1  mol.). 

s-Diphenyldi-^tolylhydraziTie,  CgH^Me'NPh'NPh'CgH^Me,  m.  p. 
123°,  colourless  crystals,  obtained  by  the  oxidation  by  potassium 
permanganate  of  phenyl-jo-tolylamine  in  acetone  at  10 — 20°,  decom- 
poses in  a  similar  manner  in  boiling  toluene  in  thirty  minutes,  or  in 
chloroform  or  benzene  in  darkness  after  three  months,  the  products 
being  phenyl-jo-tolylamine  and  a  diphenyldimethyldihydrophenazine, 
Cg^HggNg,  m.  p.  above  315°,  darkening  at  267°.  On  the  contrary, 
tetra-p-tolyl hydrazine  can  be  kept  in  benzene  in  darkness  for  three 
months  without  appreciable  change  ;  in  chloroform,  however,  under 
similar  conditions,  it  decomposes  into  jt?-ditolyldihydrotolazine,  m.  p. 
274°,  not  269°  (Abstr.,  1908,  i,  1014),  and  di-jo-tolyiamine. 

Tetra-jo-anisyltetrazen  decomposes  in  boiling  benzene  in  an  atmo- 
sphere of  carbon  dioxide,  yielding  the  anisazine,  m.  p.  292°  (not  290°, 
loc.  cit.) J  and  presumably  di-/)-anisylamine. 

Diarylnitrosoamines  decompose  in  boiling  xylene  in  an  atmosphere 
of  carbon  dioxide,  yielding  nitric  oxide  and  products  similar  to  those 
obtained  above  by  the  decomposition  of  tetra-arylhydrazines  and 
formed  by  the  mutual  interaction  of  the  NAr^  radicles.  Thus 
di-jt?-tolylnitrosoamine  yields  di-jt)-tolylamine  and  p-ditolyldihydro- 
tolazine ;  di-jo-anisylnitrosoamine  yields  the  anisazine  and  di-^-anisyl- 
amine  ;  jo-nitrodiphenylnitrosoamine  yields  very  easily  jo-nitrodiphenyl- 
amine  and  5  :  lO-di-p-nitrophenyldihydrophenaziriej 

m.  p.  183°,  reddish-brown  substance  ;  di-jo-nitrophenylnitrosoamine 
yields  di-jt?-nitrophenylamine  and  2:4:  4'-trinitrodiphenylamine  ; 
A^-nitrosocarbazole  yields  carbazole  and  3-nitrocarbazole.  In  the 
last  two  cases  the  expected  azines  have  not  been  obtained,  but  nitrated 
amines  produced  by  some  obscure  reaction. 

The  dissociation  of  nitrosoamines,  NRg'^^^j  by  heat  depends  on  the 
nature  of  R.  No  dissociation  occurs  when  R  is  an  alkyl  group, 
dialkylnitrosoamines  volatilising  without  decomposition.  When  R  is 
an  aryl  group,  the  dissociation  proceeds  the  more  easily  the  more 
positive  is  the  aromatic  group.  C.  S. 
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Aromatic  Hydrazines.  XIII.  Some  New  Ditertiary 
Hydrazines  and  Tetrazens  of  the  Aromatic  Series.  Heinrich 
WiELAND  and  A.  Susser  (Annalen,  1912,  392,  169 — 185). — s-Diphenyl- 
di-^-anisylhydrazine,  OMe-CgH^-NPh-NPh-CgH^-OMe,  m.  p.  130^ 
(decomp.),  colourless  needles,  and  tetra-o-tolylhydrazine,  li^^{Q^^e)^^ 
m.  p.  112°,  an  unstable,  amorphous  powder,  are  obtained  by  oxidising 
;3-methoxydiphenylamine  and  di-o-tolylamiue  respectively  in  cold 
acetone  by  powdered  potassium  permanganate.  In  accord  with  the 
generalisation  that  the  dissociation  of  aromatic  ditertiary  hydrazines 
is  facilitated  by  the  presence  of  positive  nuclei,  the  two  preceding 
hydrazines  dissociate  very  easily,  the  former  in  boiling  benzene,  the 
latter  in  solution  at  the  ordinary  temperature. 

s-Diphenyldi-jo-anisylhydrazine  develops  a  rose  coloration  in  cold 
glacial  acetic  acid ;  the  colour  changes  to  violet  by  warming,  and 
the   solution   then    contains    j9-methoxydiphenylamine    and    the    di- 

methoxyperazonium  acetate ;  the  azine,  OMe'CgHg^^p,  ^OgHg'OMe, 

corresponding  with  the  latter,  is  a  yellow,  crystalline  substance,  from 
which,  by  treatment  with  glacial  acetic  and  anhydrous  mineral  acids, 
azonium  salts  are  obtained,  the  colours  and  spectra  of  which  are  very 
similar  to  those  of  the  salts  of  the  tetramethoxylated  azine  (Abstr.. 
1908,  i,  1014). 

s-Diphenyldi-jo-anisylhydrazine,  dissolved  in  benzene  and  acetone  at 
15°,  is  converted  by  ethereal  hydrogen  chloride  mainly  into  p-methoxy- 
diphenylamine  and  -p{i)-chloro-p-methoxydiphenylamine, 

OMe-CgH^-NH-CgH^Cl, 
m.   p.    48*5° ;    in   addition,    the    dihydroohloride,    violet    needles,    of 
2  :  7-dimethoxy-6  :  10-di-p-chlorophenyldihydrophenazinef 

yellow  needles,  decomp.  281°,  darkening  at  244°,  is  obtained. 

Attempts  to  prepare  tetranaphthylhydrazines  have  been  unsuccess- 
ful. Doubtless  the  oxidation  of  di-y8-naphthylamino  in  cold  acetone 
by  potassium  permanganate  produces  the  N(CioH7)2  radicle ;  however, 
these  combine  with  one  another  to  produce,  not  the  desired  tetra-;8- 
naphthylhydrazine,  but  an  isomeric  substance,  C^oHggNg,  m.  p.  273°, 
colourless  crystals,  which  is  very  probably  a-2- ^-naphthylaminonaphthyl- 
di-p-naphthylamine  [tri-jS-naphthyl-l  :  2-naphthylenediamine], 

C,„H,-NH-Ci„H,-N(Ci„H,),. 
It  is  also  produced  by  the  dissociation  of  di-^-naphthylnitrosoamine 
(preceding  abstract),  or  of  tetra-/3-naphthyltetrazen,  or  by  the  inter- 
action of  ethereal  di-y8-naphthylamine,  alcoholic  sodium  ethoxide,  and 
ethereal  iodine  for  twelve  hours ;  in  the  last  case,  a  di-iododinaphthyl- 
amine,  CaoHjgNIg,  m.  p.  179°,  yellow  needles,  is  also  obtained*  The 
trinaphthylnaphthylenediamine  forms  a  colourless  hydrochloride  with 
ethereal  hydrogen  chloride,  is  scarcely  changed  by  concentrated 
sulphuric  acid,  and  is  not  reduced  by  zinc  dust  and  acetic  acid. 

a.s- Bi-p-naphthylhydrazine,  NH2*N(CioH^)2,  m.  p.  141°,  pearly 
leaflets,  produced  by  the  reduction  of  di-^-naphthylnitrosoamine  by 
zinc  dust  and  cold  acetic  acid  and  ether,  is  oxidised  in  acetone  at 
-  15°  to  tetra-P-naphthyltetrazen,  N(CioH^)2*N:N'N(CioH^)2,    decomp. 
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147°,  unstable,  yellow  crystals,  by  saturated  potassium  per- 
manganate. 

[With  H.  Fressel.] — Diphenylenehydrazine^\^^'^^'^'il^^m.-\^.  147° 

6       4 

(decomp.),  colourless  needles,  is  obtained  by  treating  a  moist  ethereal 
Boluton  of  iV-nitrosocarbazole  with  zinc  dust  and  glacial  acetic  acid 
in    a    freezing   mixture.      It   forms  a   crystalline   hydrochloride    and 

C  TT 
henzylidene  derivative,    l^^^N'NiCHPh,  m.  p.  137°,  yields  usually 

carbazole  by  oxidation,  but  is  converted  in  cold  ether  by  iV^-hydro- 
chloric    acid    and    sodium    hypochlorite    into    hiadiphenyleneteirazen, 

?«^*>N-N:N-N<V^^S  decomp.  216°,  yellowish-green  plates,  which 

differs  from  all  other  tetrazens  in  its  great  stability  towards  acids. 
It  is  unchanged  in  boiling  toluene  by  hydrogen  chloride,  and  is  only 
decomposed  by  concentrated  sulphuric  acid  by  warming  ;  by  prolonged 
boiling  with  copper  powder  in  xylene,  it  yields  nitrogen,  carbazole, 
and  a  blue  substance,  possibly  (CigHyN)^;.  C.  S. 

Aromatic    Hydrazines.     XIV.     Nitration    of   Tetraphenyl- 
hydrazine.     Cyanoarylhydroxylamines.    Heinrich  Wieland  and 
A.  RosEEU  (Annalen,  1912,  392,  186—195). — Nitrated  tetraphenyl- 
hydrazines,  the  preparation  of  which  is  desirable  for  the  comparative 
study  of    the    stability    of    tetra-arylhydrazines,  cannot    be    obtained 
by  the  direct  action  of  nitric  acid  on  account  of  the  rapid  fission  of  the 
tetraphenylhydrazine  produced  thereby.     ^-Nitrotetraphenylhydrazine^ 
NOg'CgH^'NPh'NPhg,  m.  p.   145°,  orange-red  plates,  is  obtained   by 
warming  powdered  tetraphenylhydrazine    with   amyl   nitrite.     It    is 
remarkably  stable  on  account  of  the  presence  of  the  negative  group 
(compare  preceding  abstracts),  and  is  unchanged  by  not  too  prolonged 
boiling  in  solvents  of  high  b.  p.,  by  ethereal  hydrogen  chloride,  or  by 
glacial  acetic  acid.     It  is  reduced  in  alcoholic  solution    to  diphenyl- 
amine  and  phenyl-jo-phenylenediamine  by  stannous  chloride  and  con- 
centrated hydrochloric  acid.     ;?-Nitrotetraphenylhydrazine  develops  a 
violet  coloration  with  concentrated  sulphuric  acid  at  0° ;  after  three 
hours,  however,  the  substance  is  decomposed  and  yields  diphenylamine, 
jo-nitrodiphenylamine,  and  a  substance,  C24IIJ9O2N3,  m.  p.  165°,  orange 
prisms,  which  is  apparently  jo-nitrodiphenylbenzidine, 
NOg-C^H^-NH-C^H.-CgH^-NHPh. 
[With  S.  Gambaejam.] — s-Diphenyl-di-p-nitrophenylhydrazine, 
NOg-CeH.-NPh-NPh-CgH^-NOg, 
m.  p.  168 — 169°,  red,  rhombic  plates,  is  obtained  by  the  action  of  pure 
nitrogen  dioxide  on  a  cold  saturated  solution  of  tetraphenylhydrazine 
in  benzene.     It  resembles  p-nitrotetraphenylhydrazine  in  it?  stability. 
It  is  reduced  to   phenyl-^phenylenediamine  by  zinc  and  acetic  acid. 
With   cold   concentrated   sulphuric   acid   at   0°,   it   develops  a  violet 
coloration,    but   it    decomposed    after    three    hours,    yielding  p-nitro- 
diphenylamine,    an    orange-red    substance,    m.    p.    211°,    and    mainly 
di-i^nitrophenylbenzidine,       JSrOg-CeH^-NH-CgH^-CgH^-NH-CgH^-NOj, 
m.  p.  252°,  red  crystals  with  blue  reflex. 
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P'Cyano-p-phenylhydroxylaminey  CN'NPh'OH,  obtained  from 
j8-phenylhydroxylamine  and  cyanogen  bromide  in  the  presence  of 
sodium  hydrogen  carbonate  (Abstr.,  1904,  i,  628),  is  extremely 
unstable,  but  can  be  isolated  for  a  few  minutes  in  crystalline  leaflets. 
It  dissolves  in  alkalis,  but  is  insoluble  in  aqueous  acid^ ;  ethereal 
hydrogen  chloride  produces  after  some  time  a  crystalline  iminochloride 
hydrochloride f  0H*NPh'CClINH,H01,  from  an  aqueous  solution  of 
which  at  50°  the  cyanophenylhydroxylamine  is  recovered.  Hydrogen 
cyanide,  aniline,  and  phenylcyanamide  are  formed  by  reducing  a  cold 
concentrated  aqueous  solution  of  this  hydrochloride  with  stannous 
chloride  and  hydrochloric  acid. 

P-Cyano-P-p-tolylhydroxylaminef  CgH4Me'N(CN)*0H,  obtained  in  a 
similar  manner,  is  likewise  extremely  unstable,  and  forms  an  imino- 
chloride hydrochloride^  CgHgONCljHCl,  decomp.  155°.  0.  S. 

Ditertiary  Hydrazines.  XV.  Tetra-anisylhydraziine.  Hein- 
RiCH  WiELAND  and  Hans  Lecher  (Ber,,  1912,  45,  2600 — 2605. 
Compare  Abstr.,  1908,  i,  1014). — Tetra-anisylhydrazine, 

,  N,(0,H,-OM:e)„ 

is  obtained  by  the  oxidation  of  dianisylamine  with  lead  dioxide  in 
ethereal  solution  at  the  ordinary  temperature.  It  forms  almost 
colourless,  stellar  aggregates  of  prisms,  m.  p.  90*5°,  which  slowly 
decompose  when  kept,  and  dissolves  in  concentrated  sulphuric  acid 
with  a  dark  blue  coloration.  The  union  of  the  nitrogen  atoms  is  so 
feeble  that  dissociation  into  the  free  radicle,  •N(OgH4'OMe)2,  takes 
place  in  organic  solvents,  even  at  the  ordinary  temperature.  Its 
solution  in  benzene  has  a  light  green  colour,  which  becomes  deeper  on 
warming,  owing  to  the  greater  dissociation. 

With  hydrochloric,  sulphuric,  and  acetic  acids,  it  forms  dark  blue 

quinonoid  salts^  ^  ^.^^  .p  It  ^■^■^•^6^4'^OM  '  ^liich,  however, 
are  very  unstable  and  readily  undergo  decomposition. 

The  acetate,  obtained  by  dissolving  the  hydrazine  in  glacial  acetic 
acid,  decomposes  into  dianisylamine  and  anisazonium  acetate  (Abstr., 
1908,  i,  1014).  Further  evidence  of  the  dissociation  of  the  hydrazine 
in  solution  is  supplied  by  the  behaviour  of  the  compound  toward 
nitric  oxide  and  triphenylmethyl,  with  which  it  combines  very  readily 
in  benzene  solution  at  the  ordinary  temperature,  yielding  dianisyl- 
nitrosoamine  and  (n-dianisylaminotriphenylmethane, 

CPh,-N(C,H,-OMe),. 
The  last-mentioned  substance  crystallises  in  colourless  prisms,  which 
melt  at  156°  to  a  red  liquid,  and  dissociates  much  less  readily  than  the 
analogously  constituted  compounds  previously  described. 

In  benzene  or  acetone  solution,  the  hydrazine  decomposes  in  the 
course  of  a  few  hours  at  the  ordinary  temperature  into  dianisylamine 
and  anisazine.  ¥.  B. 

Reductions  in  the  Glyoxaline  Series.  I.  Reduction  of 
Diphenylglyoxalone.  Heinrich  Biltz  {Annalen^  1912,  391, 
169 — 190). — 4  : 5-Diphenylglyoxalone  is  not  reduced  by  zinc  and 
boiling  acetic  and  hydrochloric  acids,  hydriodic  acid  and  phosphorus 
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at  180°,  aqueous  alcoholic  sodium  stannite,  or  sodium  and  absolute 
alcohol   at   40°.     At   the   b.   p.,  however,  the  last  reagent    produces 

CHPh'NH 
4  :  ^-dipfvmyli  :  5-dihi/droglyoxa!o7ie,  Xtjtdu  xttt^^O>™-P'  292 — 293°, 

together  with  a  little  of  an  isomeride,  m.  p.  245 — 246°.  Diphenyldi- 
hydroglyoxalone  does  not  react  with  bromine  or  potassium  perman- 
ganate, forms  a  diacetyl  derivative,  m.  p.  160°  yields  dibenzoyl- 
carbamide  by  energetic  treatment  with  chromic  acid,  and  is  partly 
converted  into  meso-a;8-diphenylethylenediamine  (following  abstract) 
by  hydrogen  bromide  in  acetic  acid. 

The  by-product,  m.  p.  245 — 246°,  cannot  be  converted  into  the 
isomeride.      It  contains  the  glyoxaline  skeleton,  and  in  its  behaviour 

CHPh'NH 
corresponds  with  the  formula,   ' J^-CH'OH,  of  2-hydroxy-i  :  5- 

diphenyl-2 : 5-dihydroglyoxaUne,  being  produced  probably  by  the 
reduction  of  the  enolic  modification  of  the  diphenylglyoxalone.  It 
forms  a  diacetyl  derivative,  m.  p.  190 — 191°,  from  which  an  acetyl 
derivative,  Ci7Hj^P2^2>  ^-  P-  ^09 — 210°,  is  obtained  by  careful 
hydrolysis  with  aqueous  alcoholic  ammonia ;  both  derivatives  yield  the 
hydroxydiphenyldihydroglyoxaline  by  treatment  with  alcoholic  potass- 
ium hydroxide.  Hydroxydiphenyldihydroglyoxaline  is  unsaturated. 
With  bromine  in  chloroform,  it  forms  an  unstable  orange-red  perbroinide, 
from  which  an  unstable  dihromide,  CjjHj^ONgBrg,  is  produced ;  by 
warming  or  by  treatment  with  alcohol,  the  dibromide  is  re-converted 
into  the  hydroxydiphenyldihydroglyoxaline.  The  latter  is  changed 
to  4  : 5-diphenylglyoxalone  by  bromine  in  boiling  alcohol. 

The  action  of  hydrogen  bromide  on  2-hydroxy-4 : 5-diphenyl-2  : 5- 
dihydroglyoxaline  in  boiling  chloroform  yields  ^-hromo-2-hydroxy-i  :  5- 

CHPh~NlT 
diphenylteirahydroglyoocaline,   JL„t»,    ^.^^i  ^CH'OH,  which  easily  loses 

hydrogen  bromide  by  warming  or  treatment  with  alcohol  By  boil- 
ing with  hydrogen  bromide  in  glacial  acetic  acid,  the  preceding 
bromide  or  hydroxydiphenyldihydroglyoxaline  itself  is  converted  into 
the  hydrobromide  of  meso-a^-diphenylethylenediamine. 

The  oxidation  by  solid  potassium  permanganate  of  hydroxydiphenyl 
dihydroglyoxaline  in  aqueous  acetone  yields  dibenzoylcarbamide. 

C.  S. 

Reductions  in  the  Glyoxaline  Series.  II.  Reduction  of 
Thioldiphenylglyoxalone.  Heinrich  Biltz  and  Paul  Krebs 
(Annaien,  1912,  391,  191— 214).— 2-Thiol-4  :  5-diphenylglyoxaline  is 
obtained  very  conveniently  by  heating  benzoin  and  thiocarbamide  at 
200°.  It  cannot  be  acetylated,  and  is  converted  almost  quantitatively 
into  benzil  by  alcohol  and  bromine. 

Unlike  the  corresponding  diphenylglyoxaline  (preceding  abstract), 
thiol-4  : 5-dipheny]glyoxaline  yields  only  one  product  by  reduction  with 
sodium  and  boiling  absolute  alcohol.  The  position  of  the  two  hydrogen 
atoms  taken  up  has  not  been  ascertained  beyond  doubt.  However, 
since  the  general  behaviour  of  thioldiphenylglyoxaline  corresponds 
with  that  of  the  enolic  modification,  the  reduction  product  is  most 
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probably  2-thiolA  :  ^-diphenyl-1 :  ^-dihydroglyoxaline^ 

It  has  m.  p.  315°,  and  behaves  h'ke  a  mercaptan.  Thus  it  dissolves  in 
10%  sodium  hydroxide,  and  forms  a  sodium  salt,  CjrjHigNgSISra,  large 
leaflets.  With  boiling  alcohol  and  ethyl  iodide,  it  yields  the  hydriodide, 
m,  p.  245°,  of  the  ethyl  ether,  Ci^HjgNgS,  m.  p.  186°,  colourless  needles. 

Attempts  to  replace  the  sulphur  by  oxygen  and  thus  to  produce 
2-hydroxy-4  :  5-diphenyl-2  :  5-dihydroglyoxaline  (preceding  abstract) 
have  not  been  successful.  It  is  converted  by  alcohol  and  bromine 
water  into  benzil,  and  by  boiling  3%  nitric  acid  into  4 :  5-diphenyl- 
glyoxaline.  When  oxidised  by  alkaline  potassium  permanganate,  it 
yields  4  :  5-diphenylglyoxaline-2-sulphonic  acid. 

By  reduction  with  sodium  and  boiling  amyl  alcohol,  thioldiphenyl- 
dihydroglyoxaline  is  converted  into  meso-a/3-diphenylethylenediamine. 
The  hydrochloride,  m.  p,  256°  (decomp.),  platinichloride,  m.  p.  265° 
(decomp.),  and  dihenzoyl  derivative,  m.  p.  350°,  of  this  base,  and  the 
hydrochloride,  m.  p.  251°  (decomp.),  disalicylidene  derivative,  m.  p. 
200 — 201°,  and  dibenzoyl  derivative,  m.  p.  287°,  of  the  racemic 
modification,  are  described,  since  the  literature  of  these  two  bases  is 
in  many  points  erroneous.  C.  S. 

Reductions  in  the  Glyoxaline  Series.  III.  Reduction  of 
Diphenylglyoxaline  and  Triphenylglyoxaline.  Heinrich  Biltz 
and  Paul  Krebs  (Annalen,  1912,  391,  210— 214).— Kohler  has 
described  {Diss.,  Erlangen,  1887)  a  triphenyldihydroglyoxaline,  m.  p. 
257°,  which  he  obtained  by  the  action  of  sodium  and  alcohol  on 
lophine  (2:4: 5-triphenylglyoxaline).  It  is  now  shown  that  this 
substance  is  only  impure  lophine;  by  crystallisation  from  absolute 
alcohol,  pyridine,  or  ether,  the  m.  p.  is  raised  to  that  of  lophine,  275°, 
Lophine  is  not  reduced  by  sodium  and  boiling  amyl  alcohol.  The 
same  is  true  of  4 :  5-diphenylglyoxaline ;  the  product,  after  crystalli- 
sation from  alcohol,  has  a  constant  m.  p.  about  216°.  It  is,  however, 
only  impure  4  : 5-diphenylglyoxaline ;  the  impurities  can  be  removed 
by  purification  through  the  hydrochloride,  and  the  substance  then  has 
the  correct  m.  p.,  227°.  C.  S. 

Reductions  in  the  Glyoxaline  Series.  IV.  Reduction  of 
Thiodiphenylhydantoin.  Heinrich  Biltz  and  Karl  Seydel 
{Annalen,  1912,  391,  215— 230).— 5  :  5-Diphenylhydantoin  and  thio- 
5  : 5-diphenylhydantoin  are  extremely  resistant  to  the  attack  of  many 
reducing  agents.  The  latter,  however,  is  converted  by  sodium 
and  boiling  amyl  alcohol  into  5  :  5-diphenyltetrahydro-4:-glyoxalone, 
CPh  'NH 
^Q_^^    >CH2,  m.  p.   185-5- 186-5°,  which  is  purified  through  the 

hydrochloride f  decomp.  205 — 206°.  This  product  is  isomeric  with  the 
4 : 5-diphenyldihydroglyoxalones  (preceding  abstracts),  but  differs 
from  them  in  its  pronounced  basic  chai^acter  {^litrate,  decomp.  171°; 
picrate,  m.  p.  about  158°).  By  energetic  oxidation  it  yields  benzo- 
phenone,  but  is  converted  by  treatment  with  potassium  permanganate, 
in  2iV-nitric  acid  or  glacial  acetic  acid,  at  60°,  or  suspended  in  sodium 
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hydroxide   at    70 — 80°     into    5  : 5-diphenyl-i  ;  5-dihydro-i-glyoxalone, 

Ph  'NH 

^  ^CH,  m.  p.  166 — 167°.  This  substance,  which  is  re-con- 
verted into  its  generator  by  zinc  and  boiling  dihite  hydrochloric  acid, 
is  amphoteric,  being  soluble  in  sodium  hydroxide  and  forming  salts 
with  strong,  inorganic  acids  {hydrochloride,  m.  p.  264°  [decomp.] ; 
nitrate^  m.  p.  170 — 171°  [decomp.]).  It  forms  an  aceiy^  derivative,  m.  p. 
138 — 139°,  and  l-methyl  derivative,  m.  p.  175 — 176°,  and  is  converted 
into  ammonia  and  aminodiphenylacetic  acid,  NHg'CPhg'COgH,  m.  p. 
245 — 246°  (decomp.),  by  prolonged  boiling  with  20%  sodium  hydroxide. 
Similarly,  the  l-methyl  derivative  is  decomposed  into  ammonia  and 
methylaminodipfienylacetic  acid,  NHMe'CPbg'COgH,  m.  p.  211° 
(decomp.),  by  boiling  alcohol  and  33%  potassium  hydroxide.  This 
decomposition  proves  that  in  5  :  5-diphenyl-l-methyl-4  :  5-dihydro- 
glyoxal-4-one  the  methyl  group  is  in  position-1  and  the  double  linking 
in  the  position  2  :  3. 

When  5  : 5-diphenyl-4  : 5-dihydro-4-glyoxalone  is  boiled  with  water, 
it    is    converted    into    2-hydroxy-5 : 5-diphenyUetrahydro-i-glyoxalone, 

•^,^_-,    ^CH'OH,  m.  p.  165°  (decomp.),  which  is  also  obtained  as  a 

by-product  in  the  action  of  alkaline  potassium  permanganate  on 
6  : 5-diphenyltetrahydro-4-glyoxalone.  At  170°  it  loses  water  and  is 
re-converted  into  5  :  5-diphenyl-4  :  5-dihydro-4-glyoxalone.  In  a  similar 
manner,  boiling  water  converts  l-acetyl-5  : 5-diphenyl-4  :  5-dihydro- 
4-glyoxalone  into  lacetyl-2'hydroxy-6  :  b-diphenyltetrahydroA-glyoxal- 
one,  m.  p.  2u7°  (decomp.).  C.  S. 

Reductions  in  the  Glyoxaline  Series.  V.  Influence  of 
Substituents  on  the  Acidity  of  Imino-groups.  Heinrich  Biltz 
{Annalen,  1912,  391,  231 — 234.  Compare  preceding  abstracts). — The 
influence  of  neighbouring  substituents  on  the  acidity  of  the  imino- 
group  is  well  illustrated  by  the  preceding  examples.  5  : 5-Diphenyl- 
hydantoin  is  strongly  acidic.  5  : 5-Diphenyltetrahydro-4-glyoxalone 
is  a  pronounced,  but  not  a  strong,  base.  2-Hydroxy-4 : 5-diphenyl- 
2  : 5-dihydroglyoxaline,  2-hydroxy-5 :5-diphenyltetrahydro-4-glyoxalone, 
and  4  :  5-diphenyl-4  :  5-dihydroglyoxalone  are  neutral  substances. 
4  : 5-Diphenylglyoxalone  has  a  feebly  acid  character ;  5  : 5-diphenyl- 
3-methylhydantoin  is  rather  more  acidic,  and  5  : 5-diphenyl-4  : 5-dihydro- 
4-glyoxalone  is  still  more  so. 

Glyoxaline,  4 : 6-dihydroglyoxaline,  and  their  alkyl  derivatives  are 
pronounced  bases.  Strongly  acidic  substituents  in  positions  4  and  5 
render  4  :  5  dihydroglyoxaline  amphoteric.  Glyoxalones  are  neutral  or 
very  feebly  amphoteric.  C.  S. 

Pyrimidines.  LVI.  Action  of  Hydroxylamine  on  4-Methyl- 
1  :  6-dihydro  6-pyrimidone-2-thioloxalylacetic  Acid.  a-Ox- 
imino-)3-thiolpropionic  Acid.  Treat  B.  Johnson  and  Norman  A. 
Shepard  (Amer.  C/iem.  J.,  1912,  48,  279— 296).— Piutti  (Abstr., 
1888,  677)  has  effected  the  synthesis  of  aspartic  acid  by  reducing  the 
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oxime  of  ethyl  oxalacetate  with  sodium  amalgam  and  hydrolysing 
the  product.  The  present  investigation  was  undertaken  in  order  to 
ascertain  whether  the  unknown  aminothiolsuccinic  acid, 

C02H-CH(SH)-CH(NH2)-C02H, 
could  be  obtained  by  the  action  of  hydroxylamine  on  a  thiol  derivative 
of  ethyl  oxalacetate. 

When  ethyl  4-methyl-l  :  6-dihydro-6-pyrimidone-2-thioloxalyl- 
acetate  (Abstr.,  1911,  i,  925)  is  dissolved  in  strong  hydrochloric  acid  and 
the    solution    evaporated    to    dryness,    A-methyl-l  :  6-dihydro-6-pyrimi- 

done-2-thiolpyruviG   acid,    ISH^^x         ^ f .-U^^UMe,    m.    p. 

210 — 212°  (decomp.),  is  produced,  which  forms  "hexagonal  prisms.  If, 
however,  the  solution  of  the  ethyl  ester  in  hydrochloric  acid  is 
warmed,  ethyl  chloride  is  evolved,  and,  on  evaporating  the  solution 
nearly   to    dryness,  4:-methyl-l  :  6-dihydro-6-pyrimidone-2-thioloxalaGetic 

acid,    NH<^g:£^^^W^^^^>CMe,     m.    p.     159-1610 

(decomp.),  is  obtained,  which  crystallises  in  slender  prisms.  When 
the  diethyl  ester  is  heated  with  potassium  hydroxide  solution,  it  is  con- 
verted into  ethyl  4-methyl-l  :  6-dihydro-6-pyrimidone-2-thiolacetate 
(loc.  cit.). 

By  the  action  of  hydroxylamine  on  4-methyl-l  ;  6-dihydro-6-pyri- 
midone-2-thioloxalacetic  acid,  three  compounds  are  produced.  The 
primary  product  of  the  reaction  seems  to  be  4-methyl-l  :  6-dihydro- 
6-pyrimidone-2-oximinothiolsuccinic  acid, 

but  this  could  not  be  isolated,  although  its  sodium  salt  was  prepared ; 
the  acid  is  unstable  and  evolves  carbon  dioxide  at  the  ordinary  temper- 
ature with  formation  of  i-methyl-l  :  6-dihydro-Q-pyrimidone-2-oximino- 

thiolpropionic   acid,  NH<^pL L^_. 1 L-ptr^CMe,    m.    p. 

160 — 161°  (decomp.),  which  crystallises  in  prisms.  Another  product  of 
the  reaction  is  ^-oximino-i-methyl-l  :  6dihydro-Q-pyrimidone, 

m.  p.  225 — 228°  (decomp.),  which  forms  stout  blocks  or  prisms. 
The  third  product  of  the  reaction  is  a-oximino-P-thiolpropionic  acid, 
HS-CH2-C(:NOH)-C02H,m.  p.  178—180°  (decomp.),  which  crystallises 
in  needles. 

When  4-methyl-l  :  6-dihydro-6-pyrimidone-2-thiolpyruvic  acid  is 
treated  with  hydroxylamine,  it  is  converted  into  2-oximino-4-methyl- 
1  : 6-dihydro-6-pyrimidone. 

If  4-methyl-l  :  6-dihydro-6-pyrimidone-2-oximinothiolpropionic  acid 
is  reduced  with  stannous  chloride  and  hydrochloric  acid,  4-methyluracil 
is  produced.  Reduction  with  zinc  dust  and  formic  acid  results  in  the 
formation  of  2-thio-4-methyluracil ;  on  treating  the  filtrate  from  this 
substance  with  benzoyl  chloride,  a  small  quantity  of  benzoylalanine  is 
obtained.  •  Reduction  with  aluminium  amalgam  yields  4-methyluracil 
and  2-thio-4-methyluracil. 

When  2-oximino-4-methyl-l :  6-dihydro-6-pyrimidone  is  reduced  with 
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stannous  chloride  and  hydrochloric  acid,  it  is  converted  into  4-methyl- 
uracil. 

The  action  of  hydroxylamine  on  ethyl  4-methyl-l  :  6-dihydro- 
6-pyrimidone-2-thioloxalacetato  results  in  the  formation  of  ethyl 
4-methyll  :  6-dihydro-6-pyrimidone-2-thio1acetate  and  2-oximino- 
4-methyl-l  :  6-dihydro-6-pyrimidone. 

Experiments  were  carried  out  on  the  reduction  of  a-oximino- 
)8-thioIpropionic  acid,  but  in  no  case  was  either  cysteine  or  cystine 
produced.  E.  G. 

Pyrimidines.  LVII.  Action  of  Potassium  Thiocyanate  on 
Primary  Haloids.  Treat  B.  Johnson  and  Arthur  J.  Hill  {Artier. 
Chem.  J„  1912,  48,  296— 306).— It  has  been  shown  previously  (Abstr., 
1908,  i,  837)  that  by  the  action  of  potassium  thiocyanate  on  pyrimi- 
dine  imide  chlorides,  corresponding  with  the  formula  N'C'N'CIO'CCl, 

I I 

the  final  product  is  a  thiocarbimide.  In  some  cases,  however,  it  was 
found  that  the  primary  thiocyanates  could  be  isolated  and  purified. 
The  haloid  derivatives  of  4-  and  5-methyldiketotetrahydropyrimidines, 

NH<^g'^^>C'CHgR   and   NH<^^;Z^^^>C-,    should    theo- 
retically react  with  potassium  thiocyanate  to  form  thiocarbimides,  and 
the  present  work  was  undertaken  to  test  this  assumption. 
When  the  sodium  salt  of  ethyl  ay-diphenoxyacetoacetate, 
OPh-CH2-CO-CNa(OPh)-C02Et, 
is  heated  with  an  alcoholic  solution  of  thiocarbamide,  2-thio-6-pJienoxy- 
A-phenoxyiiiethylietrahydro-Q-pyrimido'tie, 

NH<^S--NH^C-CH,-OPh, 

m.  p.  218°,  is  produced,  which  crystallises  in  slender  prisms.  On 
treating  this  compound  with  ethyl  iodide  and  sodium  ethoxide,  it  is 
converted      into      2-ethylthiol5-pkenoxy-4:-phenoxymethyl-l  :  6-dihydro- 

Q-pynmidone,  NH<^|^.^J|^^>C-CH2-0Ph,  m.  p.  170°,  which  forms 

hexagonal  prisms. 

2  :  Q-Diketo-5-phenoxy-i'phenoxymethyUetrahydropyrimidine, 

m.  p.  200°,  obtained  by  the  action  of  chloroacetic  acid  on  2-thio- 
5-phenoxy-4-phenoxymethyltetrahydro-6-pyrimidone,  crystallises  in 
needles,  and  when  heated  with  hydrochloric  acid  is  converted  into 
2 : 6-diketo-o-phenoxy-4:-chloromethyl-tetrahydropyrimidine, 

^^^C0-C(0Ph)^^*^^2<^^' 
m.  p.   248°,  which  forms  square  plates.     If  the  latter  substance  is 
heated  with  an  alcoholic  solution  of  potassium  thiocyanate,  it  yields 
2  : 6-diketo-5-phenoxy-4:thiolmeihyltetrahydropyri7nidine, 

^^'^C0-C(0Ph)^^*^^2*SH, 

which  crystallises  in  needles,  and  decomposes  at  182°.  The  thio- 
cyanate seems  to  be  the  primary  product  of  the  reaction,  but  instead 
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of  becoming  transformed  into  a  thiocarbimide,  it  loses  its  cyanogen 
radicle  and  yields  the  mercaptan. 

When  the  sodium  salt  of  ethyl  aa-dinaphthoxyacetoacetate  is  heated 
with  an  alcoholic  solution  of  thiocarbamide,  2-thio-5 -naphthoic (/- 
4:-naphtkoxy?nethyltetrahydro-6-pyrimidonef 

m.  p.  224 — 226°,  h  produced,  which  crystallises  in  rhombic  plates,  and 
when  treated  with  ethyl  bromide  and  sodium  ethoxide  is  converted  into 
5  -  naphthoxy  -  2  -  ethylthiol  ■  4  -  naphthoxymethyl  - 1  :  6  -  dihydro-Q-pyrimidone, 

^^^C0-C(fe""H^)^^'^^2*<^  m.  p.  198%  which  crystallises  in 

needles.  '-'"^ 

2  :  Q-Dike(o-6-naphthoxy-4:-naphthoxymethyUetrahydropyrimidine, 

m.  p.  256 — 258°,  prepared  by  the  action  of  chloroacetic  acid  on  2-thio- 
5%iaphthoxy-4-naphthoxymethyltetrahydro-6-pyrimidone,  forms  minute 
needles.  Attempts  to  convert  this  compound  into  2  :  6-diketo-5-naph- 
thoxy-4-chloromethyltetrahydropyrimidine  were  not  successful. 

E.  G. 

Pyrimidines.  LVIII.  Oximes  of  Some  ThioglycoUide  Com- 
pounds and  their  Behaviour  on  Reduction.  Treat  B.  Johnson 
and  Robert  C.  Moran  (Amer.  Chem.  J.,  1912,  48,  307— 320).— Johnson 
and  Shepard  (this  vol.,  i,  911)  have  described  a-oximino-)8-thiol- 
propionic  acid  and  4-methyl-l  :  6-dihydro-6-pyrimidone-2-oximino- 
thiolpropionic  acid.  Attempts  to  reduce  these  substances  to  the 
corresponding  amino-compounds  were  not  successful,  and  the  results 
rendered  it  desirable  to  examine  another  series  of  oximes  containing 

the  complex  HONIC'CHg'S*  in  order  to  ascertain  whether  the  un- 
expected behaviour  on  reduction  was  due  to  the  presence  of  the 
carboxyl  group.  An  investigation  has  therefore  been  made  of  certain 
oximes  containing  an  alkyl  group  in  place  of  the  carboxyl  group,  and 
it  has  been  found  that,  in  general,  oximes  of  the  formula 


NH<g[f-^H^-C^:^OH)^g>CMe 


(where  K  =  CH3,  CgHg,  or  CO2H)  are  converted  by  reducing  agents 
into  amines,  NHg'CHKMe,  and  2-thio-4-methyluracil, 

2-Benzoylmethylthiol-4:-methyl-l  :  Q-dihydro-Q-pyrimidone, 

m.  p.  175°,  obtained  by  the  action  of  bromoacetophenone  on  the 
sodium  salt  of  2-thio-4-methyluracil,  crystallises  in  prisms ;  its  sodium 
salt  decomposes  at  206°.  The  mother  liquor  from  this  substance 
yields  Q-benzoylmethoxy-2-benzoylmethylthiol'4:-methylpyrimidiney 
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m.  p.  118 — 119°,  which  forms  prismatic  crystals,  and  on  hydrolysis 
with  concentrated  hydrochloric  acid  is  converted  into  2-benzoyl- 
methylthiol-4-methyl-l  :  6-dihydro-6-pyrimidone.  The  latter  compound 
on  prolonged  hydrolysis  yields  4-methyluracil,  and  on  reduction  with 
aluminium  amalgam  gives  2-thio-4-methyluracil. 

2-Acetylmethylthiol-imethyl-\  :  6-dihydro-6-pyrimi(lone, 

^jj<C(S.CIMc):N^CMe, 

m.  p.  152°,  prepared  by  the  action  of  chloroacetone  on  the  sodium 
salt  of  2-thio-4-methyluraciI,  crystallises  in  slender  needles. 

The  oxime  of  3-benzoylmethylthiol-4-methyl-l  :  6-dihydrG-6-pyrimi- 
done,    NH<^(^'™2'CPh:N0H):N^^j^^    ^    p     ^g3o^    ^^^^^    p^j^ 

yellow  crystals ;  its  hydrochloride  was  prepared.  On  reducing  this 
oxime  with  ferrous  sulphate  and  ammonia,  formic  acid  and  zinc  dust, 
or  sodium  amalgam,  2-thio- 4-methyluracil  is  invariably  produced.  In 
the  experiment  in  which  sodium  amalgam  was  used,  phenylethylamine 
was  also  obtained.  # 

The  phenylhydrazone  of  2-benzoylmethylthiol-4-methyl-l  :  6-dihydro- 

6.pyrimidone,  NH<^(f:^C_!^-^^);N>cMe,    m.  p.    295", 

crystallises  in  needles,  and  on  reduction  with  sodium  amalgam  or 
aluminium  amalgam  yields  2-thio-4-methyluracil.  E.  G. 

Ring  ContainiDg  a  Triple  LlDking.  Paul  Ruggli  (Annalen^  1912, 
392,  92— 100).— oo'-Dicarbimidotolane,  NCO-C^H^-C-C-CeH^-NCO, 
m.  p.  149 — 150'5°,  almost  colourless  needles,  obtained  by  passing 
carbonyl  chloride  into  a  suspension  of  dry,  finely  divided  oo'-diamino- 
tolane  dihydrochloride  in  hot  xylene,  is  converted  by  boiling  alcohol  into 
00 -dicarbethoxyaminotolane,  COgEt-NH-CgH^-CiC-CgH^-NH-COgEt, 
m.  p.  134*5 — 135-5°,  white  leaflets.  The  action  of  oxalyl,  malonyl,  or 
sulphuryl  chloride  on  oo'-diaminotolane  does  not  yield  crystalline 
products,  but  the  interaction  of  oo'-diaminotolane  and  succinyl  chloride 
in  very  dilute  benzene  solution  yields,  in  addition  to  amorphous  pro- 

ducts,  cy closuccinyldiaminotolanef  NH\p,  tt    n  •  n  n  tt  ^NHi  ™-  P- 

237 — 238°,  colourless,  felted  needles.  The  substance  cannot  be 
diazotised,  and  does  not  respond  to  Lauth's  test  for  an  amino-group. 
It  cannot  be^methylated  by  methyl  sulphate,  and  is  remarkably  stable 
to  acids  and  alkalis ;  by  prolongedlboiling  with  33%  methyl-alcoholic 
potassium  hydroxide,  it  yields  oo'-diaminotolane  and  succinic  acid 
(identified  by  the  fluorescein  test).  C.  S. 

4:6:4' : S'-Tetramethylindigotin.  Franz  Kunckell  and  Hanns 
Schneider  {J.  pr.  C/iem.,  1912,  [iij,  86,  429 — 432.  Compare  this  vol., 
i,  268). — iti-Chloro-2-ctcetylamino-A: :  5-dimethylacetop^tenonej 

CHaCl-CO-CgHgMeg-NHAc, 
prepared    by  the   interaction  of  chloroacetyl  chloride  and  aceto-4-o- 
xylidide  in  carbon   disulphide  solution  in  the  presence  of  aluminium 
chloride,  forms  yellowish-red,  golden  needles,  m.  p.  166 — 167°,  and  is 
hydrolysed  by  hydrochloric  acid  to  o>-chloro-2-amino-4: :  5-dimeChylaceto- 
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phenone  hydrochlm'ide,  lustrous,  green,  silky  needles  (decomp.  above 
300°),  from  which  the  free  basSy  having  m.  p.  124°  is  liberated  by  the 
action  of  ammonium  carbonate.  It  yields  a  m^ro-derivative,  crystal- 
lising in  almost  "white  needles  m.  p.  180°,  and  is  converted  by  boiling 
with  aqueous  sodium  hydroxide  into  4:5:4':  b'-tetramethylindigotin. 

It  is  also  mentioned  that  bromopropiony  1  bromide  reacts  with 
aceto-4-o-xylidide  to  form  a  substance  crystallising  in  greenish-yellow 
needles,  and  that  j9-acetotoluidide  has  been  converted  into  5  :  b'-dihromo- 
6  :  Q'-diacetylamino-3  :  S'-dimethylindigotin.  F.  B. 

The  Action  of  Hydroxylamine  and  Phenylhydrazine  on 
Benzoyldehydracetic  Acid.  Joh.  Schottle  (Ber.,  1912,  45, 
2340 — 2347.  Compare  Petrenko-Kritschenko  and  Schottle,  Abstr., 
1911,  i,  1020  j  also  this  vol.,  i,  128). — When  a  mixture  of  benzoyl- 
dehydracetic acid  or  its  phenyl-lactam  with  excess  of  hydroxylamine 
hydrochloride  and  potassium  hydroxide  is  ktpt  at  room  tempera- 
ture for  a  week,  an  acidic  substance, 

CPh<^^"^g^>GH-CPh:NOH, 

m.  p.  151 — 152°  (decomp.),  is  obtained  ;  the  silver  salt  was  isolated. 
If,  however,  an  aqueous  alcoholic  solution  of  the  same  substances  with- 
out the  potassium  hydroxide  is  warmed  on  the  water-bath  for  three  to 
four  hours,  three  molecules  of  water  are  eliminated,  with  the  formation 
of  a  crystalline  acidic  substance,   m.   p.    193°  (decomp.),  to  which  is 

attributed  the  annexed  formula  (I);  this 
yCOv  gives   a    deep    blue    coloration   with   ferric 

HO*N  r PPh    ^'^loride  ;  the  potassium  salt,  m. -p.  232 — 233° 

I  II  II  (decomp.),    and   silver   salts    were  prepared, 

PhC  C         N         also   the   acetyl    derivative,  m.  p.   178°.     In 

(I.)     ^CH'^'^^0^  ^^®   preparation  of  the  above  substance  (I.) 

there  is  obtained  a  small  quantity  of  a 
substance  (formula  II),  needles,  m.  p.  218°.  The  structure  given 
in   formula  (I)    is    confirmed  by   the    action  of   alcoholic    potassium 

hydroxide,  which  gives  rise  to  a  substance, 

CO— c^=CPh  co^cH:cPh>^.Ojj^ 

CH  CO  ^^^2  ^^ 

^  y  needles,  m.  p.  182 — 183°  ;  the  silver  salt  and 

^CPh — N<^- O         unstable     acetyl    derivative     were    isolated. 

(II.)  Hydrolysis  of  substance  (I)  with  hydrochloric 

acid  at  193°  in  a  sealed  tube  produced  Z-phenyl-^-phenacyli^ooxazole, 

CPh— CH^ 

N >CH2-C0Ph,  m.  p.  90°,  which  gives  an  oxime,  m.  p.  148°, 

and    can   be  oxidised  in  alkaline  acetone  solution  by  permanganate 

to    3-phenylisooxazole-5-carboxylic   acid,    M ^C'COgH,      m.     p. 

177 — 178°,  and  benzoic  acid. 

The  action  of  phenylhydrazine  hydrochloride  on  benzoyldehydr- 
acetic acid  or  its  phenyl-lactam  in  alcoholic  solution  gives  as  product 
a  very  stable  substance,  m.  p.  268°,  of  which  the  constitution  is 
uncertain.  D.  F.  T, 
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Aromatic  Carbamides.     A.  Krammeb  {J.  pr  Chem.,  1912,  [ii],  86, 
359 — 366). — p-Anilinop/ifini/lcarbamidef 

NHPh-CgH^-NH-CO-NHg, 
prepared  by  the  interaction  of  />-aminodipbenylamine  and  potassium 
cyanate  in  aqueous  solution,  has  m.  p.  201°,  and  yields  a  reddish-violet 
ftrcwio-derivative,  CiaHjgONgBr,  m.  p.  163°.  When  heated  with 
aromatic  amines  it  forms  substituted  carbamides  of  the  general  formula 
NHPh-CgH^-NH-CO-NHR.  The  following  compounds  were  pre- 
pared in  this  manner :  ip-anilinodipfienylcarbamide,  a  reddish-violet, 
microcrystalline  substance,  m.  p.  213*5°  ;  p-anilmo-otoli/lcai'bamide 
(R  =  'CjjH4Me),  m.  p.  234°;  ^-anilinom-tolylcarbamide,  m.  p.  226°; 
^-anilino-^tolylcarbamide,  m.  p.  231°,  which  forms  a  greenish- 
yellow  ?ii>oso-derivative,  NHPh-C6H4-NH-CO-N(NO)-CgH4Me,  m.  p. 
190°;  ^-anilinophenyl'O-nitrophenylcarbamide  (R  = 'CgH^'NOg)  has 
m.  p.  178°,  and  is  also  obtained  by  nitrating  jo-anilinodiphenyl- 
carbamide ;  ^-anilinophenylA-nitro-o-tolylcarbamide 

(R  =  -CpH3Me-N02). 
m.  p.  184°;   ip-anilinophenyl-3-nitro-^-tolylcarbamidej  m.  p.   181°.    The 
nitro-compounds  have  a  brown  colour,  whilst  the  unsubstituted  tolyl 
compounds  are  reddish-violet  to  bluish-violet.  F.  B. 

Simplest  Indophenols  and  Indamines.  Gustav  Heller 
{Annalen,  1912,  392,  16 — 48). — Substances  of  the  type 

NHICgH^IN-CgH^-OH 
are   usually  classified  as  indophenols.     The  author  classifies  all   dyes 
containing    OICgH^IN*     as    indophenols    and     all     dyes     containing 
NHICgH^IN*  as  indamines. 

In  33%  sodium  hydroxide  at  -  10°,  phenol  and  ;oaminophenol  are 
oxidised  by  sodium  hypochlorite  (D.R.-P.  157288),  yielding  the 
sodium  salt,  blue  leaflets,  of  the  indophenol,  OiCgH^iN'CgH^'OH,  m.  p. 
160°  (decomp.),  which  crystallises  from  benzene  in  red  needles  and  from 
petroleum  in  iDrown  leaflets.  The  acetyl  derivative,  m.  p,  115 — 116°, 
forms  clusters  of  red  needles.  The  indophenol  is  remarkably  stable  to 
sulphuric  acid  stronger  than  70% ;  it  yields  j9-benzoquinone  by  treat- 
ment with  warm  dilute  hydrochloric  acid,  but  is  converted  by 
concentrated  hydrochloric  acid  into  quinol  and  p-benzoquinoneimine ; 
the  latter,  however,  reacts  with  some  unchanged  indophenol  to  form  a 
complex  substance,  m.  p.  above  310°,  violet  leaflets. 

By  treatment  with  primary  aromatic  amines  in  cold  alcohol  and  acetic 
acid,  the  sodium  derivative  of  indophenol  yields  dianilinO'derivaitiveB 

ot  the  type  0:C6H4:N-C<^^.^.^^^^^>C-0H.     Thus  aniline  yields 

C24H1QO2N3,  m.  p.  210°,  brown  needles  (acetyl  derivative,  m.  p.  197°); 
/?-toluidine  yields  CggHggOgNg,  m.  p.  250° ;  o-toluidine  yields 

^26"  23^2^  3' 

m.  p.  227 — 240°  (decomp.),  green  needles;  2-wi-xylidine  yields 
C^gHg^OgNg,  m.  p.  280°,  dark  brown  needles;  acetyl-^j-phenylenediamine 
yields  C28H25O4N5,  m.  p.  285°,  violet-brown  needles.  By  oxidation 
with  chromic  acid,  these  dianilino-derivatives  in  alcohol  and  acetic  acid 
at  60°  are  converted  into  the  corresponding  dianils ;  dianiloindophenol, 

0:aH  •N-C<^^T;^^!'i'SS>C-OH,  decomp.  235—242°,  red  needles; 


ORGANIC   CHEMISTRY.  i.   917 

di-otoluidoindophenol,  CagHgiOgNg,  decomp.  245°,  red  needles;  c?t-p- 
acetylaminoaniloindophenolj  m.  p.  above  300° ;  di-2-m-xylidoindophenoly 
CggHggOgNg,  darkening  at  225°,  flat  plates. 

These  dianilo-derivatives  are  stable  to  acids,  but  are  converted  by 
boiling  alcoholic  potassium  hydroxide  into  arylated  safranols.  The 
conversion  might  occur  in  two  ways ;  for  example,  dianiloindophenol  can 

be  transformed  into  NHPh-CgH2(OH)<~p^>C6H3:0  or 

NPh:CgH,(OH)<^~~>CgH,. 

The  former  constitution  is  accepted ;  the  transformation  represented 
by  the  latter  formula  should  be  impossible  with  the  di-m-xylidoindo- 
phenol,  whereas,  actually,  a  safranol  is  obtained  in  this  case. 

The  substances  are  characterised  as  safranols  by  their  great 
stability,  resistance  to  reduction,  and  the  green  coloration  with 
concentrated  sulphuric  or  hydrochloric  acid.  7-AnilinosafraQol,  m.  p. 
above  285°,  red  needles,  is  identical  with  Fivscher  and  Hepp's  anilino- 
^afranol  (Abstr.,  1895,  i,  608;  1896,  i,  323),  and  is  converted  into 
their  dihydroxya/?osafranol  (7-hydroxy safranol)  by  30%  sulphuric  acid 
at  180 — 185°.     7-0'2'oluidino-lO-otolylsa/ranoly 

C6H,Me-NH-CgH2(OH)<:^^^^>CgH3:0, 

decomp.  265°,  separates  from  alcohol  in  dark  red,  flattened,  triclinic 
crystals  containing  2EtOH,  and  is  converted  by  25%  sulphuric  acid  at 
170 — 175°  into  1 -hydroxy-XO-o-tolylsafranol,  CigHj^OgNg,  reddish- 
brown  crystals,  m.  p.  above  280°.  7-m.-Xylidino-lO-m-xylylsafranolj 
^28^25^2-^3'  ^'  P-  3,bove  300°,  microscopic,  red  plates,  and  7-p-amiwo- 
anilino- 1  ()-^-aminophenylsafranol, 

NH2-CeH,-NH-C„H,(OH)<^~~^>CeH3:0, 

are  described  ;  the  latter  is  the  only  one  of  these  safranols  of  which 
the  hydrochloride,  C24Hj902N5,3HCl,  has  been  isolated.  (In  the 
formulae  of  these  safranols,  the  hydroxylic  hydrogen  atom  may  be 
attached  to  either  of  the  oxygen  atoms.) 

The  oxidation  by  sodium  hypochlorite  of  a  mixture  of  jo-amino- 
phenol  and  m-cresol  in  alkaline  solution  at  -  10°  yields  the  sodium 
salt,  olive-green  needles,  of  methylindophenol,  m.  p.  124°,  metallic 
green  crystals.     This  substance  may  have  the  formula 

OH-CeHgMe-NICeN^IO 
or  OICgHgMelN'CgH^'OH.  However,  it  is  not  tautomeric,  and 
receives  the  former  constitution  because  it  yields  toluquinol,  m.  p.  124°, 
by  decomposition  by  dilute  hydrochloric  acid.  By  reduction  with 
alkaline  sodium  hyposulphite,  it  yields  pip'~dihydroxyphenyl-o-tolylamine, 
the  dihenzoyl  derivative  of  which  has  m.  p.  132 — 133°.  This 
methylindophenol  yields  dianilino-  and  dianilo-derivatives  and  a 
safranol  by  methods  similar  to  those  described  above ;  di-^^-toluidino- 
methylindophenol^  Cg^HggOgNg,  ip  d  203°,  brownish-black  needles, 
di-p-toluidomethylindophenolf  Cg^HgjO  N'g,  m.  p.  251°,  orange  needles, 
and  7--p-toluidino-l0-]p-tolyl-l-methyl8qfronal,  Cg^HggOgNg,  m.  p.  above 
300°,  are  described. 

The  alternative  constitution,  OIOgHgMelN'CgH^'OH,  is  ascribed  to 
VOL.  CII.  i.  3  r 
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the  methylindophenoly  m.  p.  178 — 179°,  reddish- brown  needles,  which  is 
obtained  by  the  oxidation  of  phenol  and  6-amino-m-cre8ol  by  cold 
alkaline  sodium  hypochlorite. 

By  similar  processes  of  oxidation,  p-aminophenol  and  o-cresol  yield 
a  meihylindopJienol,  which  forms  an  am/mo-derivative,  CjgHjgCJgXg, 
m.  p.  223 — 224°,  crystalline  powder,  and  phenol  and  5-amino-o-cresoi 
yield  an  isomeric  methylhidophenol^  which  forms  a  fZiani/i?io- derivative, 
CjgHojOgNa,  m.  p.  167 — 168°,  blackish-brown  leaflets. 

Phenol-blue  is  most  conveniently  prepared  by  oxidising  a  mixture 
of  phenol  and  cw-dimethyl-jo-phenylenediamine  by  alkaline  sodium 
hypochlorite  at  0°  (Gnehm,  Abstr.,  1904,  i,  451).  It  has  m.  p.  167° 
(not  160°),  is  decomposed  by  dilute  hydrochloric  acid,  yielding  quinol 
at  the  ordinary  temperature  and  ^  benzoquinone  at  higher  tem- 
peratures, and  reacts  with  alcoholic  aniline,  best  at  50 — 60°,  to 
form  dianilinophenol-hlue,  Q^^^fi'^^^  m.  p.  226°,  brown  needles. 
a-Naphthol-blue  is  prepared  in  a  similar  manner. 

Interaction  with  primary  aromatic  amines  at  the  ordinary  tem- 
perature is  characteristic  of  indophenols  ;  indamines  do  not  exhibit 
such  behaviour. 

The  oxidation  of  jo-phenylenediamine  and  phenol  in  aqueous  sodium 
hydrogen  phosphate  and  sodium  hydrogen  carbonate  by  lead  peroxide 
at   7°   (D.R.-P.    179294)  yields  i-hydroxyindamine, 

NHICeH^IN-CgH^-OH, 
m.  p.    105 — 106°,  blue  needles;  in  a  similar  manner,  p-phenylenedi- 
amine  and  m-cresol  yield  4t-hydroxy-2-methylindaminef 

NHICeN^IN-CsHgMe-OH, 
m.  p.  143 — 144°,  blue  needles.  These  two  dyes  receive  the  con- 
stitutions depicted,  because  they  are  soluble  in  alkalis  and  yield  quinol 
by  decomposition  with  dilute  hydrochloric  acid.  4:'-Amino-3-methyl- 
indophenol  (?),  m.  p.  154 — 155°,  obtained  from  jp-phenylenediamine  and 
o-cresol,  receives  the  constitution  NHg'CgN^'NICgHgMelO,  because 
of  its  insolubility  in  alkalis. 

By  reduction  with  zinc  and  acetic  acid  or  with  alkaline  sodium 
hyposulphite,  the  three  dyes  are  respectively  converted  into  colourless 
leuco-compounds,  which  are  re-oxidised  by  atmospheric  oxygen. 

C.  S 


Constitution  of  the  Compound  Derived  from  Benzoylchlor 

carbamide  and  Alkali.     Otto  Diels  and  Harukichi  (Jkada  {Ber.^ 

1912,  46,  2437— 2441).— As  shown  by  Diels  and  Wagner  (this  vol 

i,  511),  benzoylchlorocarbamide  when  acted  on  by  dilute  alkali  loses  a 

molecule  of  hydrogen  chloride,  and  is  converted  into  a  substance  to 

COPh'N 
which  the  structure  i  ^CO  is  assigned.      The  compound  has 

now  been  further  studied. 

It  is  converted  by  aqueous  hydrogen  chloride  or  by  hydrogen 
bromide  in  acetic  acid  into  benzoic  acid,  and  the  corresponding  salt  of 
hydrazine.  When  heated  with  aniline,  diphenylcarbamide,  and 
benzhydrazide  are  obtained. 

On  heating  with  hydrazine  hydrate,  the  3-membered  ring  is  broken,, 
benzoylcarbohydrazide,    COPh-NH-JSH-CO-NH-NHg,    being     formed, 
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which  on  further  heating  breaks  down  into  benzoic  acid  and 
carbohydrazide. 

Mild  reducing  agents  eliminate  carbon  dioxide  and  reduce  it  to 
benzylhydrazine. 

Benzoylcarhohydrazide  crystallises  in  colourless  plates  with  a  fatty 
lustre,  m.  p.  186°,  which  reduce  Fehling's  solution.  E,  F.  A. 

Action  of  Hydrazine  on  Dicyanodiamide.  Karl  A.  Hofmann 
and  OsKAR  Ehrhard  {Ber.,  1912,  45,  2731— 2740).— The  authors  have 
re-examined  the  action  of  hydrazine  on  dicyanodiamide,  and  assign  to 
melamazine  the  formula  CgN^2l^6'^2^  ^^  place  of  CgNj2H8,H20,  that 
previously  adopted  (Abstr.,  1911,  i,  843).  They  now  adopt  the  name 
trisdeamidoguanazole,  or,  more  shortly,  pyroguanazole. 

If  a  mixture  of  dicyanodiamide  and  hydrazine  hydrate  is  exposed  to 
air  at  the  ordinary  temperature,  an  intensely  red  coloration  appears. 
Probably  the  -  C=N  group  of  the  dicyanodiamide  reacts  with 
hydrazine  hydrate  to  form  a  readily  oxidisable  hydrotetrazine.  This 
is  the  more  probable,  since  benzonitrile  in  alcoholic  solution  under  the 
action  of  hydrazine  hydrate  and  air  deposits  diphenyltetrazine  (com- 
pare Pinner,  Abstr.,  1898,  i,  94).  Acetonitrile,  however,  under 
similar  conditions,  yields  methylhydrazincarbimine, 
NH:CMe-NH-NH-CMe:NH. 

When  dicyanodiamide  and  hydrazine  hydrate  are  heated  on  the 
water-bath,  a  good  yield  of  guanazole  is  obtained  (compare  Pellizzari, 
Abstr.,  1892,  i,  356  ;  1894,  i,  517),  which,  when  heated  at  275°  during 
thirty  minutes,  is  transformed  into  pyroguanazole,  one  molecule  of 
ammonia  being  evolved  from  each  molecule  of  guanazole,  Fyroguanazole 
hydrochloride  separates  from  solution  in  concentrated  hydrochloric  acid 
+  2H01 ;  from  dilute  hydrochloric  acid,  on  the  other  hand,  +  HCl. 
The  platinichloride,  (Q^^^QyB.jd)Jl^tO\Q,  was  analysed.  A  j)enta- 
acetyl  derivative  was  obtained  by  the  prolonged  action  of  acetic 
anhydride  or  pyroguanazole  at  125°. 

Pyroguanazole,  when  oxidised  by  hot  acid  potassium  permanganate, 
evolves  six  atoms  of  nitrogen  from  each  molecule  of  substance.  In 
alkaline  solution,  however,  only  four  atoms  of  nitrogen  are  eliminated, 
cyanuric  acid  together  with  a  yellow  product,  C^H^OgNg,  being  formed. 
The  latter  evolves  ammonia  when  heated  with  potassium  hydroxide, 
and  yields  a  silver  salt,  C^HgOoNgAgg.     It  probably  has  the  constitu- 

Towards  acids,  pyroguanazole  exhibits  extraordinary  stability. 
Concentrated  sulphuric  acid  does  not  decompose  it  at  170°,  but,  after 
twenty-four  hours'  heating  with  hydrochloric  acid  (20%),  it  is  resolved 
into  carbon  dioxide,  ammonium  chloride,  and  hydrazine  chloride. 
Prolonged  treatment  with  Caro's  acid  yields  a  yellow  product,  which, 
on  treatment  with  ammonia,  gives  a  yellow  powder  of  the  approximate 
constitution  CgH303N(),2NH3,  and,  when  acted  on  by  ammoniacal 
silver  nitrate,  a  brown  silver  salt,  Cg03N'9Ag3,3NH3.  Thus,  the 
hydrazine  portion  of  the  molecule  appears  to  be  oxidised  by  Caro's  acid. 

In  the  absence  of  oxygen,  pyroguanazole  is  soluble  in  alkali  with  the 
formation  of  a  colourless  solution,   which,   however,  readily   absorbs 
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oxygen  with  simultaneous  elimination  of  nitrogen  and  formation  of  an 
intensely  bluish-violet  solution,  from  which  a  thallium  salt, 

0,N„H,T1,0, 
may  be  obtained.  At  a  higher  temperature,  an  additional  quantity  of 
nitrogen  is  evolved,  and  tlie  previously-described  thallium  salt  (Abstr., 
1911,  i,  843)  is  obtained.  At  the  same  time,  the  number  of  acetyl 
groups  which  can  be  introduced  into  the  molecule  by  means  of  acetic 
anhydride  sinks  from  five  to  about  two.  The  composition  of  the 
bluish-violet  substance  remains  somewhat  uncertain,  since  it  is  readily 
acted  on  by  air.  If  the  alkaline  solution  is  evaporated  in  the  presence 
of  air,  it  becomes  deep  brown  in  colour,  and  yields  a  silver  salt, 
C^HaON^Ag^.NHg,  when  treated  with  ammoniacal  silver  nitrate 
solution.  The  same  oxidation  product  is  more  readily  obtained  by 
oxidation  of  an  alkaline  solution  of  pyroguanazole  by  hydrogen 
)reroxide,  and  then  yields  an  ammonium  salt,  (C4N70H5)2NH3,  which 
when  boiled  with  acid  potassium  permanganate,  evolves  one  molecule 
of   nitrogen    from    each    molecule,    C^N^OHg,   and    probably   has    the 

constitution  represented  by  the  formula    i     :  ^^O'OU. 

H.  W. 

;>Dimethylaminobenzenediazonium  Chloride.  Robert  Stolle 
(Ber.,  1912,  45,  2680— 2685).— In  addition  to  dibenzoylhydrazide  and 
tetramethyldi-/?-aminodiphenylmethane  (compare  this  vol.,  i,  225),  the 
interaction  of  azodibenzoyl  and  dimethylaniline  yields  a  small  amount 
of  an  additive  compound  which  is  considered  to  be  dibenzoyl-p- 
dimetfiylaminop/ienylhydrazide,  NMcg'CgH^'NBz'NHBz.  This  has 
m.  p.  199°,  and  on  hydrolysis  yields  /?-aminodimethylaniline  and 
benzoic  acid.  With  the  object  of  confirming  the  above  formula  by 
the  direct  synthesis  of  the  dibenzoyl  derivative  from  jt?-dimethyl- 
aminophenylhydrazine,  the  authors  have  attempted  to  prepare  the 
latter  compound  (1)  by  the  reduction  of  ;>dimethyIaminobenzenedi- 
azonium  chloride  with  stannous  chloride,  and  (2)  by  the  successive 
action  of  sodium  hydrogen  sulphite  and  hydrochloric  acid  on  sodium 
jy-dimethylaminobenzeneazosulphonate  in  aqueous  solution.  It  was 
found,  however,  that  the  reduction  of  the  diazonium  chloride  gave  rise 
to  /?-aminodimethylaniline  and  ammonia,  whilst  in  the  second  case  the 
action  of  hydrochloric  acid  on  the  intermediately  formed  ;?-dimethyl- 
aminophenylhydrazinesulphonic  acid  resulted  in  the  removal  of  both 
the  sulphonic  acid  and  ^-dimethylaminophenyl  groups  with  the 
formation  of  hydrazine. 

/?  Dimethylaminobenzenediazonium  chloride  is  obtained  in  pale 
yellow  crystals  exploding  at  130°  by  the  action  of  amyl  nitrite  on 
^-aminodimethylaniline  in  alcoholic  solution  (compare  Hantzsch, 
Abstr.,  1902,  i,  325).  It  combines  with  stannous  chloride  in  the 
presence  of  hydrochloric  acid,  yielding  a  crystalline  stannichloridei 
CgHiQNgCljSnClgjHCl,  and  with  mercuric  chloride  in  alcoholic  solution 
to  form  the  compound,  CgHioNgCljHgClo,  which  crystallises  in  needles, 
m.  p.  150°  (decomp.). 

^-Dimethylaminobenzenediazonium  sulp/iate,  prepared  in  a  similar 
manner,  crygtallises  in  pale  green  leaflets,  m.  p.  158°  (decomp.). 
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^-Dimethylaminohenzeneazosulphonic  acid,  CgHj^OgNgS,  obtained  in 
the  form  of  its  sodium  salt  (orange-yellow  needles)  by  the  interaction 
of  jo-dimethylaminobenzenediazonium  chloride  and  sodium  hydrogen 
sulphite  in  aqueous  solution,  crystallises  in  violet-red  prisms,  m.  p. 
144°;  the  potassium  salt,  brick-red  needles,  and  silver  salt,  violet-red 
needles,  are  also  described.  Its  alcoholic  solution  is  reduced  by 
stannous  chloride  and  hydrogen  chloride  in  ethereal  solution  to 
^-dimethylaminophenylhydrazinesulphonic  acid,  which  forms  pale  green 
leaflets,  m.  p.  189°,  and  is  hydrolysed  by  water  or  hydrochloric  acid  to 
;?-aminodimethylaniline.  The  dihenzoyl  derivative  of  the  last- 
mentioned  compound  crystallises  in  prisms,  m.  p.  240°.  F.  B. 

0  -  Aminoazobenzene.  Felix  H.  Witt  {Ber.,  1912,  45, 
2380 — 2384). — o-Nitroaniline  is  most  conveniently  benzoylated  by 
treatment  with  benzoyl  chloride  and  diethylaniline  on  the  water- 
bath;  the  yield  is  96-98%  of  the  theoretical. 

Benzoyl-p-phenylenediamine  and  nitrosobenzene  condense  in  a  cold 
mixture  of  glacial  acetic  acid  and  alcohol  {\Q '.A)  to  ^ovxn.  o-henzoyl~ 
aminoazobenzene,  NHBz'CgH^'NgPb,  ra.  p.  122°,  reddish-yellow 
needles,  the  hydrolysis  of  which  by  boiling  alcoholic  sodium  ethoxide 
yields  o-aminoazobenzene,  m.  p.  59°,  garnet-red,  monoclinic  prisms. 
The  orange-yellow  sulphate,  Oj2Hj3N3,H2S04,  hydrochloride,  yellow 
needles,  and  acetyl  derivative,  m.  p.  126°,  reddish-yellow  needles,  are 
described.  The  substance  yields  aniline  and  o-phenylenediamine  by 
fissive  reduction,  and  phenylaziminobenzene  by  oxidation  by  chromic 
and  acetic  acids.  C.  S. 

The  Change  in  Hydrogen  Ion  Concentration  during  Heat 
Coagulation  of  Proteins.  G.  Quagliariello  (Biochem.  Zeitsch, 
1912,  44,  157 — 161). — A  solution  of  coagulated  albumin  is  always 
electrically  negative  towards  the  corresponding  solution  of  uncoagulated 
protein,  owing  to  diminution  of  the  hydrogen  ion  concentration.  This 
change  in  concentration  can  also  be  detected  when  the  coagulation  has 
only  proceeded  so  far  that  there  is  no  macroscopic  alteration  in  the 
liquid.  It  is  then  only  small,  but  becomes  larger  with  progressive 
coagulative  change,  reaching  its  maximum  with  the  agglutination  of 
the  protein.  The  magnitude  of  the  change  al?o  depends  on  the  acid 
used  in  the  solution,  being  less  for  acetic  than  for  hydrochloric  and 
nitric  acids.  The  concentration  necessary  for  flocculation  is  independent 
of  the  nature  of  the  acid.  In  normal  sodium  chloride  or  nitrate 
solutions,  the  protein  separates  in  aflocculent  format  room  temperature 
on  addition  of  acids.  This  happened  in  the  cases  of  hydrochloric 
and  nitric  acids  at  a  concentration  of  0  ObN,  and  in  acetic  acid  at  the 
concentration  0-5iV.  Subsequent  warming  causes  no  further  change 
in  the  hydrogen  ion  concentration.  The  changes  in  this  concentration 
on  heat  coagulation  cannot  therefore  be  due  to  elimination  of  carbon 
dioxide.  In  solutions  in  which  the  protein  separated  on  heat  coagu- 
lation, the  hydrogen  ion  concentration  diminished  by  about  50%  of  the 
original  value  ;  when  no  flocculation  occurred,  the  diminution  was  only 
5—7%.  S.  B.  S. 
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Heat  Coagulation  of  Proteins.  IV.  The  Conditions  Con 
trolling  the  Agglutination  of  Proteins  Already  Acted  Upon  by 
Hot  Water.  Hauriettk  Chick  and  Charles  J.  Martin  {J.  Physiol.^ 
1912,  46,  261 — 295.  Compare  this  vol.,  i,  734). — Previous  papers 
have  dealt  more  specially  with  the  first  phase  in  heat  coagulation,  namely, 
denaturation  of  the  protein.  The  present  research  relates  to  the 
second  phase,  agglutination  which  follows  it.  Dispersion  of  denaturated 
protein  by  acid  and  alkali  is  due  to  the  electric  charge  given  to  the 
particles.  If  this  is  neutralised  and  the  proteins  become  isoelectric 
with  the  solution,  agglutination  occurs.  The  optimum  acidity  for 
precipitation  in  the  absence  of  electrolytes  is  equal  to  a  concentration 
of  hydrogen  ions  of  about  3  x  10^  N.  Agglutination  is  influenced  by 
neutral  salts  by  {a)  alterations  in  the  concentration  of  hydrogen  ions, 
or  by  (6)  neutralisation  or  increase  of  the  electric  charge  carried  by  the 
protein  particles.  Dispersion  by  salts  is  due  to  the  adsorption  of 
ions  by  the  denaturated  particles.  For  every  solution  containing 
denaturated  protein  there  is  a  critical  temperature  depending  on  the 
reaction  and  on  the  concentration  of  protein  and  electrolytes,  below 
which  agglutination  does  not  take  place.  The  supposed  conversion  of 
albumin  into  globulin  by  heating  the  former  in  an  alkaline  solution 
(Starke,  Moll)  is  simply  explained  by  differences  in  the  state  of 
aggregation.  The  substance  supposed  to  be  globulin  is  merely  heat- 
denaturated  protein  in  a  loose  state  of  aggregation.  W.  D.  H. 

Hydrogen  Peroxide  as  a  Hydrolysing  Agent.  Nadine  Sieber 
{Zeitsch.  fhysiol.  Chem.,  1912,  81,  185 — 199). — Experiments  in  which 
various  proteins  (keratin,  casein,  haemoglobin,  etc.),  and  also  tubercle 
bacilli  were  heated  under  pressure  with  hydrogen  peroxide,  show  that 
cleavage  takes  place,  so  supporting  the  view  that  this  reagent  is  not 
only  an  oxidising,  but  also  a  hydrolysing,  agent.  W.  D.  H. 

The  Xanthoproteic  Reaction.  KatsujiInovye  (Zeitsch.physiol. 
Chem.,  1912,  81,  80 — 85). — The  exact  meaning  of  the  protein  colour 
reactions  is  still  far  from  clear,  although  it  is  certain  that  the  majority 
are  reactions  of  certain  cleavage  products  of  the  protein  molecule. 
The  xanthoproteic  reaction  is  given  by  a  number  of  protein 
"  Bausteine."  In  the  present  research,  silk  fibroin  was  used,  and  from 
the  coloured  product  due  to  the  action  of  nitric  acid,  a  mononitro- 
tyrosine  was  separated.  Whether  a  similar  compound  with  phenyl- 
alanine occurs  is  not  yet  ascertained.  W.  H.  D. 

The  Polarimetric  Estimation  of  the  Glucosamine  Content  of 
Ovomucoid  and  Peeudomucin.  Carl  Neuberg  and  Omer  Schewket 
{Biochem.  Zeitsch.,  1912,  44,  491  —  494). — The  proteins  were  hydrolysed 
with  hydrochloric  acid,  and  the  amino-acids,  etc.,  were  precipitated 
according  to  the  method  of  Neuberg  and  Ishida,  first  by  mercuric 
acetate  and  then  by  phosphotungstic  acid.  The  glucosamine  was 
then  estimated  in  the  colourless  filtrate  polarimetrically.  By  this 
method  ovomucoid  was  found  to  contain  24%,  and  pseudomucin  36*6%, 
of -^  glucosamine.  S.  B.  S. 
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Action  of  Hydroxylamine  on  the  Blood  Colouring  Matter. 
Methsemoglobin.  Eugen  Letsche  {Zeitsch.  physiol.  Chem.,  1912, 
80,  412 — 429). — By  the  action  of  hydroxylamine,  oxyhsemoglobin  is 
converted  quantitatively  into  methsemoglobin  having  the  spectro- 
photometric  quotient  1*186°.  Nitrogen  is  liberated  at  the  same  time, 
produced  from  hydroxylamine  by  the  oxidising  action  of  the  oxyhsemo- 
globin.  This  is  in  agreement  with  Kiister's  suggestion  that  methsemo- 
globin contains  less  oxygen  than  oxyhsemoglobin. 

The  absorption  ratio  for  methsemoglobin  in  the  region  556'1 — 564  6  /a/x 
is  2*103  X  10~^.  Hydroxylamine  acts  as  an  oxidising  agent  towards 
reduced  haemoglobin.  E.  F.  A. 

Preparation  and  Recrystallisation  of  Haemin.  Ant.  Hamsik 
{Zeitsch.  physiol.  Ghem.,  1912,  80,  35 — 44). — Hsematin  has  been  split 
off  from  oxyhsemoglobin  by  continued  boiling  with  sufficiently  con- 
centrated aqueous  potassium  hydroxide,  and  the  preparation  of  hsemin 
from  this  material  studied  in  acetone,  glacial  acetic  acid,  and  ethyl- 
alcoholic  solutions.  Characteristic  hsemin  crystals  having  the  com- 
position Cg^HggO^N^ClFe  were  obtained  in  each  case.  Unsatisfactory 
results  were  obtained  in  attempting  to  prepare  hsemin  from  the 
hsematin  prepared  originally  from  hsemin.  E.  F.  A. 

Molecular  Size  of  Hsemin  and  Haemoglobin.  Oscar  Piloty 
and  H.  Fink  (Ber.,  1912,  45,  2495— 2498).— The  molecular  weight  of 
hsematoporphyrin  has  been  shown  by  Piloty  and  Dorn  (this  vol.,  i, 
519)  to  be  about  1200.  No  simple  derivatives  of  hsemin  are  available 
to  test  whether  a  doubling  of  the  molecule  does  not  take  place  in  the 
formation  of  hsematoporphyrin  from  hsemin.  Mesoporphyrin  obtained 
by  the  action  of  hydrogen  iodide  has  a  molecular  weight  not  above 
600,  corresponding  with  about  half  that  of  hsematoporphyrin.  During 
its  formation  losses  may  arise  due  to  incomplete  action  on  hsemato- 
porphyrin or  due  to  the  formation  of  more  simple  substances,  such  as 
hsemopyrrole.  The  maximum  yield  obtained  is  39*2%,  which  makes  it 
probable  that  it  is  derived  from  only  one-half  of  the  hsemin  molecule. 
Accordingly,  the  molecular  weight  of  hsemin  is  about  1303,  and  that 
of  hsemoglobin  about  30,000.  The  coloured  portion  of  hsemoglobin 
consists  of  eight  and  not  of  four  pyrrole  nuclei,  as  previously  supposed. 

E.  F.  A. 

Oxidation  of  Dimethylbsemin.  William  KIIster  and  Alfred 
Greiner  (Ber.,  1912,  45,  2503—2504.  Compare  this  vol.,  i,  670).— 
On  oxidation  of  dimethylbsemin  with  chromium  trioxide  in  acetic  acid, 
some  42%  of  the  theoretical  yield  of  methylhsematinic  acid  is  obtained. 
This  on  hydrolysis  yields  pure  h^matinic  acid.  This  behaviour 
indicates  that  the  hsemin  molecule  contains  two  carbonyl  groups. 

E.  F.  A. 

Pigment  of  the  Blood.  IV.  Hsemopyrrole.  Oscar  Piloty 
and  Josef  ^tock  (Annalen,  1912,  392,  215 — 244). — "Hsemopyrrole," 
obtained  from  the  blood  or  from  chlorophyll  derivatives,  is  a  mixture 
(Piloty  and   Quitmann,    Abstr.,    1910,    i,    133).     In   addition  to  the 
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hiemopyrrole,  wohsemopyrrole,  and  phyllopyrrole  isolated  by  Willstiltter 
and  Aaahina  (this  vol.,  i,  41),  the  authors  have  succeeded  in  obtaining 
new  constituents.  Since  the  name  hsemopyrrole  is  now  used  in  the 
literature  to  denote  four  different  substances,  some  system  of  nomen- 
clature is  very  necessary.  The  authors  retain  the  name  hjeraopyrrole 
to  denote  the  whole  mixture,  the  constituents  of  which  are  then 
denoted  by  hsemopyrrole-a,  -6,  -c,  etc.,  in  the  order  of  their  b.  p.'s. 

A  large  quantity,  320  grams,  of  crude  hsemopyrrole,  obtained  from 
1400  grams  of  hsemin  by  Nencki  and  Zaleski's  method,  has  been 
submitted  in  succession  to  fractional  distillation,  fractional  precipita- 
tion with  ethereal  picric  acid,  and  fractional  crystallisation  of  the 
picrates.  The  following  substances  of  definite  constitution  have 
thereby  been  isolated  :  (1)  Haemopyrrole-a,  CyHj^N,  b.  p.  81°/ 18  mm., 
which  does  not  form  a  crystalline  picrate,  yields  methylethylmale- 
imide  by  oxidation  with  chromic  acid,  and  is  therefore  3-methyl-4- 
ethylpyrrole.  (2)  Haemopyrrole-ft  (2  :3-dimethyI-4-ethylpyrrole),  m.  p. 
about  16°  b.  p.  87— 88-5°/12-5  mm.  (picrate,  m.  p.  122-5°),  which  is 
Willstatter  and  Asahina's  zsohaemopyrrole  {loc.  cit.),  (3)  Haemo- 
pyrrole-c  (3  :  5-dimethyl-4-ethylpyrroIe),  b.  p.  84 — 85°/ 13  mm. 
(picrate,  m.  p.  137*5°),  which  is  identical  with  Knorr  and  Hour's 
synthetic  compound  (Abstr.,  1911,  i,  1019).  (4)  Haemopyrrole-c? 
(2:3: 5-trimethyl-4-ethylpyrrole)  is  identical  with  Willstatter  and 
Asahina's  phyllopyrrole  {loc.  cit.)  synthesised  by  Fischer  and 
Bartholomaus  (this  vol.,  i,  297).  (5)  Bishaemopyrrole-e  (bis-2  : 3- 
,.,,,,,  y    r.^^     .CMe-CH-CH-CMe.   ^,,     ,„,, 

dimethyl-\-ethylpyrrole,  ^Me<2^Et-CH-CH-NEt^  ^^^'    ^^        ' 

which  forms  a  picrate,  CggHggOyNg,  m.  p.  148°,  small,  red  needles. 
Willstatter  and  Asahina's  hsemopyrrole  {loc.  cit.)  is  shown  to  be  a 
mixture  of  hsemopyrroles-ft  and  -c. 

Hsemopyrroles-a,  -6,  -c  each  yield  methylethylmaleimide  by  oxida- 
tion. At  least  two  of  them  should  yield  the  same  oxime.  The  fact 
that- they  form  different  oximes,  m.  p.  197—198°,  221-5°,  and  215° 
respectively,  apparently  renders  necessary  the  introduction  of  stereo- 
chemical constitutions.  C.  S. 

Phonopyrrolecarboxylic  Acid  and  its  Companions.  Oscar 
PiLOTY  and  E.  Dormann  {Ber.,  1912,  45,  2592— 2595).— It  has 
recently  been  shown  (this  vol.,  i,  519)  that  the  reduction  of  hoemin  by 
hydriodic  acid  and  phosphonium  iodide  gives  rise  to  phono-  and 
xantho-pyrrolecarboxylic  acids,  which  very  closely  resemble  the  iso- 
phonopyrrolecarboxylic  acid  obtained  by  Piloty  and  Thannhauser 
(this  vol.,  i,  736)  by  the  action  of  hydriodic  acid  on  bilirubin. 

In  view  of  the  great  similarity  of  the  acids  and  the  difficulty  of 
separating  and  characterising  them,  the  authors  have  subjected  the 
phonopyrrolecarboxylic  acid,  obtained  from  hsemin,  to  fractional  pre- 
cipitation with  picric  acid  in  order  to  determine  whether  it  is  accom- 
panied by  isophonopyrrolecarboxylic  acid.  It  is  found  that  the  crude 
phonopyrrolecarboxylic  acid  yields  two  picrates,  m.  p.  138*5  and  146°, 
of  which  the  less  fusible  one  is  apparently  identical  with  the  picrate  of 
tsophonopyrrolecarboxylic  acid,  and  yields  an  acid  m.  p.  118 — 122°. 
On  treatment  with  nitrous  acid,  this  gives  rise  to  two  oximes,  one  of 
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which  is  identical  with  the  oxime  previously  obtained  from  phono- 
pyrrolecarboxylic  acid,  whilst  the  other  sinters  at  202°,  becomes  brown 
at  212°,  and  has  m.  p.  227°  (decomp.)  It  is  also  found  that  the  picrate 
of  m.  p.  138*5°  is  not  a  single  chemical  individual,  but  is  derived  from 
a  mixture  of  acids.  From  these  results  the  conclusion  is  drawn  that 
phonopyrrolecarboxylic  acid  is  accompanied  by  several  closely  related 
acids.  When  boiled  with  methyl  alcohol  the  yellow  picrate  of  the  acid 
mixture  is  converted  into  a  brown  picrate,  CigH^gOgN^,  crystallising  in 
prismatic  needles,  m.  p.  122°.  On  decomposition  with  aqueous 
potassium  hydroxide,  the  brown  picrate  yields  phonopyrrolecarboxylic 
acid  (yellow  picrate,  m.  p.  158 — 159°),  together  with  an  acid  which 
crystallises  in  longr,  flat,  radiating  needles,  m.  p.  58°,  and  forms  a  brown 
picrate,  C^oK^f^Oc^'N ^  (1),  m.  p.  120°.  F.  B. 

Hsematopyrrolidinic  Acid.  Oscar  Piloty  and  P.  Hirsch  (Ber.^ 
1912,  45,  2595 — 2600). — From  the  amorphous  character  of  the  acid 
itself  and  also  of  its  picrate,  it  would  appear  that  hsematopyrrolidinic 
acid  is  not  a  single  chemical  individual,  but  consists  of  a  mixture  of 
substances  of  very  similar  structure  and  composition.  It  is  suggested 
that  the  picrate,  which  has  a  constant  composition,  is  a  double  picrate 
of  two  closely  allied  substances,  of  which  one  has  the  constitution  : 

CMe CH-CH(CH2-C02H)-CH-NH-CMe 

CMe-NH-CH CHMe CH CMe' 

whilst  the  other  consists  of  a  compound  of  similar  structure,  but  in  a 
lower  state  of  reduction,  or  is  derived  from  a  hsemopyrrole,  isomeric 
with  that  which  forms  the  basis  of  the  above  formula.  This  suggestion 
receives  support  from  the  results  obtained  in  a  re-examination  of  the 
pyrrole  mixture  obtained  by  Piloty  and  Merzbacher  (Abstr.,  1909,  i, 
857)  by  fusing  zinc  hsematopyrrolidinate  with  potassium  hydroxide. 

The  following  substances  were  isolated  from  the  pyrrole  mixture  by 
fractional  distillation  and  fractional  precipitation  with  picric  acid  : 
(1)  2 : 3-Dimethylpyrrole  (this  vol.,  i,  736).  (2)  A  hsemopyrrole, 
b.  p.  84 — 86°/12  mm.,  which  forms  a  picrate,  m.  p.  109 — 112°,  and  on 
treatment  with  nitrous  acid  yields  an  oxime  (decomp.  201°).  (3)  A 
pyrroline,  which  forms  a  picrate,  Cj^HjgO^N^,  m.  p.  144°,  and  is 
probably  identical  with  the  pyrroline  isolated  in  the  form  of  its  picrate 
by  Piloty  and  Quitmann  (Abstr.,  1910,  i,  133)  from  the  product 
obtained  by  the  action  of  hydriodic  acid  on  hsematoporphyrin.  (4)  An 
oil,  b.  p.  73 — 76°/10'5  mm.,  which  has  the  composition  Cyllj^N,  and 
consists  of  a  mixture  of  pyrroles.  On  treatment  with  nitrous  acid  it 
does  not  yield  an  oxime,  but  is  oxidised  to  citraconimide  and  a  mixture 
of  maleimides.  The  isolation  of  the  pyrroline  furnishes  strong  evidence 
in  favour  of  the  above  formula,  F.  B. 

Dehydrobilic  Acid,  a  Coloured  Oxidation  Product  of  Bilic 
Acid.  Oscar  Piloty  and  J.  S.  Thannhauser  (Ber.,  1912,  45, 
2393 — 2395). — By  oxidation  with  aqueous  potassium  permanganate 
below  7°,  sodium  bilate  (this  vol.,  i,  736)  yields,  after  acidification  of 
the  filtered  solution,  dehydrobilic  acid,  Q-^yjH-^fi^^^  decomp.  above 
260°,  citron-yellow  prisms,  which  does  not  respond  to  the  pine-shaving 
test  or  react  with  jt?-dimethylaminobenzaldehyde,  and  forms  a  sodium 
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wilt,  yellow  needles.  Accepting  the  authors'  formula  of  bilic  acid 
(loc.  eit.)y  the  colour  of  dehydrobilic  acid  may  be  accounted  for  by  the 
presence  of  a  system  of  conjugated  double  Unkings.  C.  S. 

Behaviour  of  the  True  Nucleic  Acids  to  Dyes.  I.  R. 
Feulgen  {Zeitsch.  physiol,  Chem.,  1912,  80,  73— 78).— When  sodium 
nucleate  and  the  chloride  of  malachite-green  are  brought  together,  a 
double  interaction  takes  place  with  the  formation  of  sodium  chloride 
and  the  nucleate  of  malachite-green.  This  compound  is  a  black,  porous 
mass  with  a  red  surface  reflex  ;  the  absence  of  chlorine  from  it  is 
against  the  assumption  that  it  is  an  adsorption  compound.     E.  F.  A. 

Guanine  Hexoeide  Obtained  on  Hydrolysis  of  Thymus- 
nucleic  Acid.  Phcebus  A.  Levene  and  Walter  A.  Jacobs  (/.  Biol. 
Chem.,  1912,  12,  377 — 380). — Previous  investigations  by  the  authors 
have  shown  that  plant  nucleic  acid  yields  various  pentosides.  Direct 
proof  that  the  purine  bases  have  the  same  glycosidic  union  in  thymus- 
nucleic  acid  is,  however,  wanting.  Repeated  attempts  to  obtain  the 
nucleosides  from  thymus-nucleic  acid  by  the  same  methods  failed ; 
but  by  the  employment  of  an  enzyme,  the  source  and  nature  of  which 
are  not  given,  a  guanine  hexoside,  Cj^Nj^OgN^,  was  separated.  It  is 
semi-crystalline,  soluble  in  hot  alcohol,  does  not  reduce  Fehling's 
solution,  and  only  gave  the  orcinol  test  in  the  presence  of  copper. 
From  the  products  of  hydrolysis,  an  osazone  melting  at  198°  and 
guauine  sulphate  were  obtained.  W.  D.  H. 

Structure  of  Thymus-nucleic  Acid.  Phcebus  A.  Levene  and 
Walter  A.  Jacobs  {J.  Biol.  (7/im.,1912,12,411— 420).— The  separation 
of  yeast-nucleic  acid  into  its  constituent  nucleotides  is  due  to  the  stability 
of  the  carbohydrate  ribose  which  they  contain.  The  instability  of  the 
hexose  in  thymus-nucleic  acid  leads  to  difficulties  in  decomposing  this  by 
the  same  methods,  a  part  being  at  once  cleaved  into  laevulinic  acid.  As 
the  nature  of  the  hexose  is  still  uncertain,  the  structural  formulae 
given  in  the  paper  are  regarded  as  provisional  only.  The  crystalline 
brucine  and  barium  salt  of  a  dinucleotide  containing  thymine  and 
cytosine  was  examined,  and  the  conclusion  drawn  that  each  phosphoric 
acid  group  contains  a  secondary  and  a  tertiary  hydroxyl,  and  that  the 
linking  between  the  nucleotides  occurs  between  the  sugar  groups. 

W.  D.  H. 

Quanylic  Acid.  Phcebus  A.  Levene  and  Walter  A.  Jacobs 
(/.  Biol.  Chem.,  1912,  12,  421— 426).— Although  Bang  does  not  accept 
the  view  that  guanylic  acid  is  a  simple  mono-nucleotide,  recently- 
ascertained  facts  support  the  idea.  It  is  now  possible  to  obtain  the 
substance  in  the  form  of  a  pure  crystalline  brucine  salt,  and  analysis 
of  this  confirms  the  authors*  hypothesis.  There  is,  however,  more 
basis  for  the  assumption  that  Lhe  structure  of  guanylic  acid  is  not 
identical  with  that  of  inosinic  acid.  Both  guanylic  and  yeast-nucleic 
acids  permit  the  detaching  of  phosphoric  acid  quite  easily,  whereas  in 
inosinic  and  thymus-nucleic  acids  the  same  is  accomplished  with 
difficulty.     This  is  probably  due  to  a  difference  in  the  position  of  the 
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phosphoric  acid  on  the  sugar,  but  definite  evidence  of  the  position  has 
not  yet  been  forthcoming.  W.  D.  H. 

Action  of  Saliva,  Tissue  Fluids,  Bacteria,  and  Bacterial 
Extracts  on  Polypeptides.  J.  W.  Taylor  and  I.  Walker  Hall 
{J.  Path.  Bad.,  1912,  17,  121 — 123). — Saliva,  blood,  exudations,  and 
transudations  from  the  blood,  certain  bacteria,  and  bacterial  extracts 
were  found  capable  of  splitting  glycyl-Z-tryptophan.  The  liberation  of 
tryptophan,  and  the  ease  with  which  this  substance  can  be  detected, 
render  this  test  an  easy  one  for  the  demonstration  of  peptolytic 
enzymes.  W.  D.  H. 

The  Thermostability  of  Trypsin  and  Pepsin.  Kohshi  Ohta 
(Biochem.  Zeiisch.,  1912,  44,  472 — 480). — It  has  been  claimed  by 
E.  W.  Schmidt  that  trypsin  still  retains  its  activity  when  heated  to 
100°  in  water  in  the  presence  of  various  colloids,  such  as  peptone, 
gelatin,  or  agar-agar.  The  author  has  repeated  these  experiments, 
using  various  methods  to  detect  proteoclastic  activity,  and  has  failed 
to  confirm  Schmidt's  observations.  He  has  also  tried  the  same  experi- 
ments with  pepsin,  and  has  failed  to  obtain  an  active  preparation  after 
heating  various  ferment  solutions  in  water  at  100°  in  the  presence  of 
colloids.  S.  B.  S. 

Diastase.  II.  The  Preparation  of  Pure  Diastase  and  its 
Properties.  Ernst  Pribram  {Biochem.  Zeitsch.,  1912,  44,  293 — 302. 
Compare  Frankel  and  Hamburg,  Abstr.,  1906,  i,  917). — In  order  to 
prepare  diastase  from  malt  extract,  it  is  not  necessary  to  use  pure 
yeast  cultures  to  destroy  the  sugars  if  the  ferment  mixture  is  not 
allowed  to  get  too  acid  by  the  formation  of  lactic  acid.  The  prepara- 
tion was  made  therefore  from  Pilzen  malt,  the  mash  being  prevented 
from  becoming  acid  by  the  addition  of  calcium  carbonate.  The  sugar- 
free  filtrate  of  the  fermentation  mixture  is  then  evaporated  to  a  syrup, 
and  filtered  from  the  calcium  lactate  which  separates.  Although  the 
diastase  does  not  dialyse  through  parchment,  it  can  be  filtered  through 
gelatin  filters  under  pressure,  and  the  author  describes  (with  figures) 
the  apparatus  employed  for  this  purpose.  Most  experiments  were 
carried  out  with  the  dialysed  preparation.  The  dried  preparation 
purified  in  this  way  contains  7 '7%  nitrogen  and  1'5%  ash.  Fifteen  % 
of  the  nitrogenous  matter  separates  as  a  coagulum  on  heating,  which 
gives  a  strong  reaction  with  Millon's  reagent,  but  a  very  weak  biuret 
reaction.  The  filtrate  on  hydrolysis  with  sulphuric  acid  yields  a 
reducing  substance,  which  does  not  form  an  osazone,  but  forms  a 
barium  salt,  and  is  probably  a  polycarbohydrate  acid  ;  it  exists  in  the 
ferment  in  combination  with  a  somewhat  simple  polypeptide.  The 
purified  diastase  is  inactive,  but  is  activated  by  the  addition  of  traces 
of  lactic  acid.  S.  B.  S. 

The  Influence  of  Antiseptics  on  the  Action  of  Maltase. 
W.  KoPACZEWSKi  {Biochem.  Zeitsch.,  1912,  44,  349— 352).— The  best 
antiseptics  for  employment  in  investigating  the  action  ot  maltase  on 
sugars  are  toluene  and  chloroform.     Mustard  oil  is  inconvenient,  as  its 
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reducing  action  interferes  with  the  estimation  of  sugars.  If  sodium 
fluoride  is  used,  the  optimal  concentration  is  0*4 — 0*5%.  In  this  con- 
centration the  action  of  the  ferment  is  accelerated.  Formaldehyde 
has  an  inhibitory  action,  which  can  be  detected  in  a  concentration  of 
01%.  The  hydrogen  ions  exert  a  deleterious  action  even  in  relatively 
low  concentrations.  S.  B.  S. 

The  Reversibility  of  Ferment  Actions.  Influence  of  the 
Dilution  of  Ethyl  Alcohol  on  the  SynthesisiDg  Action  of 
Bmulsin  in  this  Medium.  Emile  Bourquelot  and  Marc  Bridel 
{Coinpt.  rend.,  1912,  155,  319— .322.  Compare  this  vol.,  i,  592,  593, 
672  ;  Bertrand  and  Compton,  this  vol.,  i,  592). — Numerous  attempts 
have  been  made,  without  success,  to  synthesise  disaccharides  by  means 
of  enzymes  from  the  products  of  their  hydrolysis  by  the  same  enzymes 
(compare  Croft  Hill,  Trans.,  1898,  73,  634;  1903,  80,578).  The 
authors  have  set  up  experiments  with  mixtures  of  ^-ethyl  gluco><ide 
and  alcohol  (85%),  and  dextrose  and  alcohol  (85%),  in  separate  flasks, 
the  amounts  of  glucoside  and  dextrose  used  being  equivalent.  To  each 
mixture  was  added  the  same  amount  of  emulsin,  and  they  were  left 
at  the  ordinary  temperature  with  occasional  shaking  for  sixteen 
to  twenty-one  days,  when  the  two  liquids  were  found  to  have 
exactly  the  same  rotation.  By  varying  the  strength  of  the  alcohol, 
the  actual  final  rotation,  whilst  being  the  same  for  the  two  mixtures, 
was  found  to  vary  with  the  strength  of  the  alcohol  used.  The  more 
dilute  the  alcohol,  the  greater  is  the  hydrolysis  and  the  less  the 
synthesis,  and  vice  versa.  W.  G. 

Action  of  Enzymes  on  Hexose  Phosphate.  Victor  J.  Harding 
{Proc.  Roy.  Soc,  1912,  B,  85,  418— 422).— Hexose  phosphate  is  slowly 
hydrolysed  by  Kicinus  lipase  and  by  emulsin  from  almonds,  whilst 
the  autolysed  pancreas  of  the  ox  is  almost  without  action.  An  aqueous 
extract  of  zymin  hydrolyses  hexose  sulphate  slowly.  Autolysed  yeast- 
juice  possesses  a  very  marked  hydrolytic  action,  and  the  enzyme 
effecting  this  hydrolysis  may  be  precipitated  from  the  juice  with 
a  mixture  of  alcohol  and  ether.  VV.  J.  Y. 

New  Properties  of  Peroxydases  and  their  Behaviour  in  the 
Absence  of  Peroxides.  Jules  Wolff  (Compt.  rend.,  1912,  155, 
618 — 620). — Peroxydase,  from  young  barley  shoots,  produces  a 
marked  catalytic  effect  on  the  rate  of  oxidation  of  orcinol,  in  the 
presence  of  alkali  hydroxides  or  carbonates,  by  atmospheric  oxygen 
without  any  peroxides  being  present.  The  same  relative  increase  in 
oxidation  is  noticed  if  the  alkalis  are  replaced  by  sodium  phosphate. 

W.  G. 

1 :4-Dichloroarsinobenzoyl  Chloride.  Esters  of  Benzarsinious 
and  Benzarsinic  Acids.  Ernest  Fourneau  and  Ochslin  {Bull. 
Soc.  chim.,  1912,  [iv],  11,  909— 914).— The  preparation  of  l:4-di- 
chloroarsinobenzoyl  chloride  and  of  a  nuoiber  of  its  derivatives  are 
described. 

Benzarsinic    acid,    AsO(OH)2*CgH4*C02H     (;?-carboxyphenylarsinic 
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acid,  Abstr.,  1908,  i,  591),  on  treatment  with  phosphorus  trichloride  in 
chloroform  yields  benzarsinious  dichloride  (;?-carboxyphenylarsinious 
chloride),  AsClg'CgH^'COgH,  already  obtained  by  La  Coste  (Abstr., 
1881,  903),  and  this  by  the  further  action  of  phosphorus  pentachloride 
is  converted  into  dichloroarsinohenzoyl  chloride,  AsClg'CgH^'COCl, 
b.  p.  189 — 190719  mm.,  a  mobile  liquid,  which  fumes  in  moist  air,  is 
soluble  in  chloroform  or  benzene,  and  on  keeping  passes  into  a 
crystalline  mass.  It  reacts  like  an  acid  chloride  with  hydroxy- 
compounds.  When  it  is  dissolved  in  alcohol  and  the  mixture  treated 
with  water,  ethyl  arsinohenzoate  oxide^  AsO'CgH^'COgEt,  m.  p.  277°,  is 
precipitated  as  an  amorphous  powder,  from  which  sodium  hydroxide 
solution  liberates  the  corresponding  acid,  AsO'CgH^'COgH,  brilliant 
flat  needles,  which  does  not  melt  up  to  280°. 

On  oxidation  with  hydrogen  peroxide  in  alkalis,  the  oxide  is 
converted  into  ethyl  henzarsinate  (p-carbethoxyphenylarsinic  acid), 
AsO(OH)2-CgH4-C02Et,  m.  p.  260°  (decomp.),  crystallising  in  small 
brilliant  spangles.  The  quinine  salt,  similarly  prepared,  in  two 
stages,  forms  small,  brilliant  cubes,  m.  p.  200°  (approx.),  is  sparingly 
soluble  in  organic  solvents,  but  is  readily  dissolved  by  acids  or  alkalis. 
A  sodium  carbonate  solution  of  the  salt  on  treatment  with  sodium 
hyposulphite  yields  henzarsenoquinine,  As2(CgH4'C02,02oH2302N2)2,  as 
a  bright  yellow  powder. 

Stovaine,  C2H5*CMe(OBz)*CH2*NMe2,HCl,  has  a  special  affinity  for 
nerve  substance,  and  its  arsenical  analogue  has  been  prepared  by 
treating  dimethylaminodimethylethylcarbinol  with  dichloroarsino- 
henzoyl chloride.  The  resulting  dichloroarsinobenzoate  hydrochloride, 
Cj^HjjoOgNjHCl,  m.  p.  194°,  crystallises  in  small,  colourless  needles 
from  alcohol,  but  has  not  been  obtained  free  from  the  corresponding 
oxide,  C2H5-CMe(0*CO-CgH4-AsO)*CH2-NMe2,  which  can  be  prepared 
by  treating  the  compound  just  described  with  sodium  carbonate 
solution  in  presence  of  ether  to  remove  it  as  formed ;  it  is  a 
viscous  oil,  as  is  also  its  hydrochloride ;  the  latter  produces  on  the 
tongue  an  intense  and  persistent  tingling.  On  reduction  with 
sodium  hyposulphite,  the  oxide  yields  arsenostovaine,  C2s^\(p4^'i^^2^ 
as  a  golden-yellow  powder,  soluble  in  acids. 

Guaiacyl  arsinohenzoate  oxide,  m.  p.  191°,  obtained  by  the  action  of 
dichloroarsinohenzoyl  chloride  on  guaiacol  dissolved  in  benzene  in 
presence  of  pyridine,  crystallises  in  tufts  of  colourless  needles,  and 
on  oxidation  with  hydrogen  peroxide  in  acetone  yields  guaiacyl 
henzarsinate,  which  crystallises  in  brilliant,  slender  needles,  and  does 
not  melt  on  heating.  T,  A.  H. 

Aromatic  Arsenic  Compounds.  II.  Azo-dyes  Containing 
Arsenic.  P.  Karrer  {Ber.,  1912,  45,  2359—2363.  Compare  this 
vol.,  i,  740). — The  reaction  of  p-nitrosophenylarsinic  acid,  hydroxyl- 
amine  hydrochloride,  and  m-tolylenediamine  in  aqueous  sodium 
carbonate  at  0°  yields,  after  acidifying  the  solution,  the  red  azo-dye, 
CgH2Me(NH2)2'N2*CgH4*AsO(OH)2,  which  is  produced  by  condensing 
diazotised  arsanilic  acid  with  m-tolylenediamine.  Azohenzene-^-arsinic 
acid,  NPh !  N*CgH4*AsO(OH)2,  is  an  amorphous,  brown  powder 
obtained    by    the   action    of    p-nitrosophenylarsinic    acid    on   aniline 
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in  boiling  glacial  acetic  acid.  Azobenzene-Y>p'-diar8inio  acid^ 
A.80(OH)2*0,,H^'N:N'CgH4-AsO(OH)2,  obtained  in  a  similar  manner 
from  arsanilic  acid  and  /^-nitrosophenylarsinic  aoid,  is  a  dark  brown 
powder,  which  develops  a  purple-red  coloration  with  concentrated  mineral 
acids.     Biaazohenzene-^  :  3'  :  4^" -triarainic   acid, 

ArO(OH)2-CoH,-N2-C«H8(Ar03H2)-N2-CVH,-AsO(OH)2, 
a  black  powder  with  green  reflex,  is  similarly  obtained  from  p-phenyl- 
enediaminearsinic  acid.  C.  S. 


Influence  of  Nuclear  Alkyl  Groups  on  the  Mercuriation  of 
Aniline  and  its  Nitrogen  Substitution  Products.  Walter 
ScHRAUTH  and  Walter  Schoeller  {Ber.,  1912,  45,  2808—2818).— 
In  extension  of  previous  work  (Abstr.,  1911,  i,  699),  the  results  of  an 
investigation  of  the  action  of  mercuric  acetate  on  toluidines  and  their 
acyl  derivatives  are  given. 

[With  Julius  Rother.] — Molecular  proportions  of  o-toluidine  and 
mercuric  acetate  in  methyl  alcohol  give  rise  to  15%of  mercuri-o-toluidine, 
the  chief  product  being  a  c^iaceioa^c^imercwi-derivative,  CjjHj304NHg2, 
m.  p.  228'^  (corr.  decomp.),  which  crystallises  in  microscopic  needles,  is 
insoluble  in  most  organic  solvents,  slightly  soluble  in  methyl  alcohol, 
but  readily  in  ammonia  or  amines.  On  treatment  with  sodium 
hydroxide  in  water,  it  yields  dihydroxymercuri-o-toluidine,  long,  colour- 
less needles;  this  on  warming  at  100°  loses  HgO,  giving  an  infusible 
canary-yellow  substance,  which  probably  has  the  constitution 

0H-Hg-CeH2Me<|^. 

The  diacetoxymercuri-o-toluidine  on  acetylation  in  ethyl  acetate 
solution  gives  diax^etoxydiinercuriaceto-o-toluidide,  CjgH^^O.NHgg, 
m.  p.  240°  (corr.),  from  which  by  double  decomposition  with  sodium 
chloride  or  bromide  in  water,  the  corresponding  dichloroinercuri- 
derivative,  CgHgONHgoClQ,  or  dibromomercuri-com^own^^ 

"  C,H,ONHg2Br2, 
may  be  obtained,  crystallising  in  microscopic  needles.     Di-iodomercuri- 
aceto-o-toluidide  is  precipitated  in  flocks,  but  passes  into  a  crystalline 
modification  on  keeping. 

Mercury-o-toluidine  was  obtained  as  chlwomercuri-o-toluidindf 
CyHgNHgCl,  m.  p.  178°  by  adding  sodium  chloride  to  the  mother 
liquor  from  which  the  diacetoxymercuri-compound  had  separated ;  it 
crystallises  from  dry  alcohol  in  glancing  needles,  and  on  acetylation 
yields  cidoromercuridiaceto-o-toluidide,  CuHjgOgNHgCl,  m.  p.  170° 
(corr.),  in  colourless  leaflets. 

Diacetoxymercuri-m-toluidine  is  more  soluble  in  dilute  alcohol  than 
the  ortho-isomeride,  has  no  definite  melting  point,  and  yields  an  acetyl 
derivative.  The  corresponding  dihydroxy-compound  could  not  be 
obtained.  Triacetoxymercuri-ui-toluidine,  CigHj^OfiNHgg,  obtained  by 
the  action  of  mercuric  acetate  in  excess  on  m-toluidine,  forms  bright 
yellow,  microscopic  crystals ;  the  acetyl  derivative  is  a  colourless, 
heavy  powder. 

The  acetyl  derivatives  of  all  three  toluidines  react  with  mercuric 
acetate  in  water,  giving  mono-substitution  products.     Acetoxymercuri- 
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aceto-0-toluidide,  CuHj^OgNHg,  m.  p.  233°  (corr.),  forms  needles. 
The  meta-isomemZe,  m.  p.  99°  (corr.),  crystallises  from  30%  alcohol,  and 
the  para-com;?ownc?,  m.  p.  229°  (corr.),  crystallises  in  leaflets. 

Ethyl  o-toluidinoacetate  gives  a  mono-  or  di-substitution  product 
according  to  the  concentration  of  mercuric  acetate  used.  Ethyl 
acetoxymercuritoluidinoacetate,  OAc'Hg'CgHgMe'NH'CHg'COgEt,  m.  p. 
122*5"  (corr.),   crystallises  in  needles,  and   on  hydrolysis    by   alkalis 

gives  hyd/roxymercuri-o-toluidinoacetic  awAyo^nc^e,  Cg ff gMe*;^       ^d'OCi^* 

as  a  flocculent,  colourless  precipitate.  Ethyl  diacetoxymercuri-o- 
toluidinoacetate,  CgH2Me(Hg-0-Ac)2-NH-CH2-C02Et,  m.  p.  167° 
(corr.),  forms  small,  slender  needles. 

Ethyl  m-toluidinoacetate  forms  mono-  or  <W-substitution  products^ 
depending  on  the  concentration  of  mercuric  acetate  used.  The  first  of 
these  has  m.  p.  127*5°  (corr.),  and  on  hydrolysis  gives  hydroxymercuri- 
ni'toluidinoacetic  anhydride^  which  is  yellow.  Ethyl  triacetoxymercuri- 
m-toluidinoacetatej  m.  p.  185°  (corr.),  is  crystalline,  and  dissolves  with 
difficulty  in  alcohol. 

Ethyl  jt?-toluidinoacetate  gives  only  a  mono-substitution  product, 
m.  p.  140°  (corr.),  which  crystallises  in  small  needles,  and  on  hydrolysis 
yields  hydroxymercuri-^-toluidinoacetic  anhydride  as  a  colourless, 
amorphous  substance. 

The  position  of  the  entering  mercuric  acetate  was  determined  in 
certain  cases  by  Dimroth's  method  (Abstr.,  1902,  i,  656) ;  thus  acetoxy- 
mercuriaceto-o-toluidide  gives  5-iodoaceto-o-toluidide  with  iodine,  whilst 
the  diacetoxy-m-compound  gives  4:6-di-iodoaceto-m-toluide  ;  the  former 
must  therefore  have  its  groups  in  the  positions  CH3lNH2lHg=  1:2:5, 
whilst  the  secondhas  its  substituents arranged  thus:  CHglNHgIHglHg  = 
1:3:4:6.  According  to  Pesci  (Abstr.,  1898,  i,  648),  jo-toluidine  takes 
up  mercury  in  the  or^Ao-position  with  respect  to  the  amino-group.  The 
ioc?o-compound,  m.  p.  222*5°  (corr.),  obtained  from  diacetoxy- 
mercuriacetyl-o-toluidine  crystallises  in  long,  silky  needles.  According 
to  Holleman's  rule  the  mercuric  acetate  residue  should  enter  in  the 
following  positions  with  respect  to  the  amino-group  in  the  ethyl 
toluidinoacetates  :  ori^o-ester,  4  and  6 ;  wie^a-ester,  2,  6,  and  4 ;  para- 
ester,  2  (compare  Abstr.,  1911,  i,  699).  T.  A.  H. 

Colloidal  Acetate  of  Penta-mercuriacetanilide.  M.  Raffo 
and  G.  Rossi  (Zeitsch.  Chem.  Ind.  Kolloide,  1912,  11,  120—121). — By 
heating  together  mercuric  acetate  and  acetanilide  in  the  molecular 
ratio  5:1,  the  authors  have  prepared  the  acetate  of  penta-mercuri- 
acetanilide, having  the  composition  Cg(HgOAc)5'NHAc,2H20.  The 
mixture,  impregnated  with  a  little  mercury,  is  heated  for  an  hour  at 
115°,  the  temperature  being  then  raised  slowly  to  145°,  at  which  it  is 
maintained  for  about  half  an  hour.  The  resulting  pasty  mass  is  cooled, 
treated  with  a  small  quantity  of  boiling  water,  filtered,  and  the  residue 
left  for  some  hours  in  contact  with  cold  water.  The  substance  dissolves, 
giving  a  viscous  solution  which  resembles  egg-albumin.  This  solution 
coagulates  at  80°,  but  the  coagulum  redissolves  on  cooling.  If  the 
solution  is  boiled  for  some  time,  the  coagulum  is  no  longer  soluble  in 
water.     On   addition   of   acetic   acid   to  the  viscous  solution,  needle- 
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shaped  crystals  of  the  above  composition  are  slowly  deposited.  The 
colloidal  character  of  the  solutions  which  this  substance  yields  is 
supposed  to  be  connected  with  its  high  molecular  weight.     H.  M.  D. 

Preparation     of     Readily     Soluble     Compounds     of    Oxy- 

mercurisalicyl   Anhydride   (Salicylic   Acid   Mercury   Oxides). 

Johannes  Kerb  (D.R.-P.   247625). — A  descrip- 

COoNa  tion  of  complex  soluble  double  salts  of  mercury 

/\'sO  NH'HcOH    "^^^^  organic  acids. 

I        I      2  °  The  com;70wnc?g  obtained  from  sodium  ohydroxy- 

\/  mercurisulphaminobenzoate  (I  mol.)  and  mercury 

SOjNH'HgOH  salicylate    (2   mols.),    and    from  sodium  2  : 4:-di- 

hydroxymercurisulphaminohenzoaie  (a  feebly  basic 
powder)  with  mercury  salicylate  (4  mols.),  are  pale  yellow  powders, 
soluble  in  water,  and  decomposed  by  ammonium  sulphide  with 
separation  of  mercury.  F.  M.  G.  M. 

Aluminium  Triphenyl.  Siegfried  Hilpert  and  Gerhard 
Gruttner  {Ber.,  1912,  45,  2828— 2832).— The  preparation  and  pro- 
perties of  aluminium  triphenyl  are  described.  The  substance  was 
obtained  by  mixing  mercury  diphenyl  with  aluminium  foil  and  heating 
to  140°  in  an  atmosphere  of  dry  hydrogen  or  nitrogen.  The  yellow, 
viscous  mass  thus  obtained  was  boiled  with  ether  and  the  solution 
evaporated  in  absence  of  air  and  moisture,  when  it  deposited  colourless 
needles,  m.  p.  112 — 113°,  containing  ether  of  crystallisation,  which 
could  only  be  removed  by  melting  the  product  under  reduced  pressure. 
The  ether-free  aluminium  triphenyl  thus  obtained  forms  masses  of 
radiating  needles,  m.  p.  196 — 200°,  and  cannot  be  distilled,  even  under 
reduced  pressure.  It  explodes  when  heated  in  contact  with  cupric  oxide, 
so  that  its  carbon  content  could  only  be  detei mined  by  a  wet  method. 
The  compound  is  fairly  stable  when  kept  in  compact  masses  in  dry  air. 
but  when  dry  air  is  passed  through  a  solution  in  ether,  a  colourless, 
amorphous  precipitate,  AlOCgH^  (?),  is  formed,  along  with  some 
diphenyl. 

With  water,  aluminium  triphenyl  reacts  vigorously  and  the  mixture 
is  apt  to  take  fire.  The  products  are  benzene,  diphenyl,  and  alumina. 
With  alcohol  an  infusible  product  is  formed,  which  is  decomposed  by 
water,  liberating  phenol.  Chloroform  reacts  with  aluminium  triphenyl, 
giving  a  yellow,  semi-crystalline  product ^  which  is  slowly  decomposed 
by  water  with  the  separation  of  alumina  and  the  liberation  of  some 
chloroform,  but  no  triphenylmethane  or  the  substances  likely  to  accom- 
pany it  could  be  detected.  Carbon  tetrachloride  reacts  similarly  to 
chloroform.  With  iodine  in  ether,  aluminium  triphenyl  reacts  in  the 
proportions  necessary  to  give  aluminium  iodide  and  phenyl  iodide,  and 
a  crystalline  intermediate  product  separates.  _         T.  A.  H. 
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Kachler's  Bthylene-Ferrous  Chloride.  Wilhelm  Manchot  and 
Julius  Haas  {Ber.,  1912,  45,  3052— 3055).— Kachler  {Bar.,  1869,  2, 
510)  has  described  the  compound  C2H4FeC1.2,2H20,  prepared  by  heat- 
ing ferric  chloride  in  ethereal  solution  with  the  addition  of  phosphorus 
in  carbon  disulphide  in  sealed  tubes  at  140 — 150".  The  existence  of 
this  compound  is  improbable  on  theoretical  grounds,  and  it  is  now- 
shown  to  be  an  additive  product  of  ferrous  chloride  and  ether  which  has 
already  largely  decomposed  before  it  can  be  analysed.  Apparently 
the  ferric  chloride  is  reduced  by  the  phosphorus,  and  the  insoluble 
ferrous  chloride  at  the  moment  of  formation  combines  with  ether  and 
crystallises.  E.  F.  A. 

Bromine  Absorptive  Capacity  of  Organic  Compounds. 
IsiDOR  Klimont  [in  part,  with  Wilhelm  Neumann  and  E.  Schwenk] 
{Arch.  Pharm.,  1912,  250,  561 — 589;. — A  critical  resume  is  first  given 
of  the  methods  that  have  been  proposed  or  used  for  determining  the 
bromine  absorption  of  organic  compounds.  The  method  adopted 
is  that  already  described  (this  vol.,  i,  37  ;  compare  Mossier,  Zeitsch.  allg. 
Osterr.  Apoth.-Ver.,  1907,  p.  225,  and  Gaebel,  this  vol.,  ii,  497).  It  has 
been  applied  to  aliphatic,  hydroaromatic,  and  aromatic  substances,  and 
the  experimental  results  are  given  in  the  original.  From  these  the 
following  conclusions  are  drawn.  The  method  gives  erroneous  results 
if  hydrogen  bromide  is  liberated,  since  this  produces  hydriodic  acid 
when  potassium  iodide  is  added,  which  may  act  as  a  reducing  agent 
and  give  rise  to  high  bromine  numbers.  The  high  bromine  numbers 
given  by  old  turpentine  oils  are  probably  due  to  this  cause.  In  presence 
of  too  much  water,  bromine  may  produce  hydrobromic  aci<l,  and  for 
this  reason  50%  sulphuric  acid  is  used  to  liberate  the  bromine. 

Aliphatic  compounds  containing  a  single  ethylene  linking  and  either 
one  -OH  or  -CO'OH  group  give  normal  results.  In  presence  of  two 
carboxyl  groups  the  results  are  abnormal ;  thus,  maleic  acid  combines 
easily  with  bromine,  but  the  results  are  not  quantitative,  because  part 
of  the  maleic  acid  is  converted  into  fumaric  acid,  which  takes  up 
bromine  much  less  easily  in  the  cold.  Similar  trouble  is  experienced 
with  citraconic,  mesaconic,  and  aconitic  acids. 

The  open-chain  terpenes  and  their  derivatives  give  abnormal  results, 
because  they  readily  undergo  ring  formation  under  these  conditions  or 
in  some  cases  take  up  water,  forming  saturated  compounds.  Cyclic 
terpenes  in  which  the  ethylenic  linking  is  not  present  in  a  "bridge," 
for  example,  dipentene  and  camphene,  give  normal  results.  A 
**  bridge"  between  atoms  in  the  para-position  is  unaffected,  but  one  in 
the  meta-position  behaves  as  an  ethylenic  linking ;  thus,  pineue 
absorbs  four  atoms  of  bromine,  but  the  results  are  nob  quite 
quantitative,  probably  owing  to  partial  displacement  of  the  "bridge  " 
to  the  para-position. 

Phenol  absorbs  six  atoms  of  bromine,  three  of  which  are  liberated  as 
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hydrogen  bromide,  and  abnormal  results  are  given  by  the  phenol 
others  and  polyhydric  phenols.  Benzene  derivatives  with  an  ethylenic 
linking  in  the  side-chain  give  normal  results,  but  these  are  sometimes 
interfered  with  in  the  case  of  stereoisomerides. 

Eesults  are  quoted  showing  that*  the  method  gives  different  but 
constant  results  for  turpentine  oils  of  diiferent  origins,  and  is  capable 
of  detecting  sophistication  in  turpentine  oil.  T.  A.  H. 

Acetylenic  Compounds.  Egbert  Lespieau  (Ann.  Ghim.  Phys., 
1912,  [viii].  27,  137 — 189).— A  resume  of  work  already  published. 
Compare  especially  the  following  papers:  Abstr.,  1B99,  i,  184;  1905, 
i,  401,  566;  1907,  i,  580;  1908,  i,  125,  496;  1909,  i,  205,282,  691  ; 
1910,  i,  149  ;  1911,  i,  347  ;  this  vol.,  i,  7,  331.  T.  A.  H. 

Theory  of  Racemisation,  Substitution,  and  the  Walden 
Inversion.  Johannes  Gadameu  {Chem.  ZeiL,  1912,  36,  1327—1329). 
— The  author  gives  a  brief  re-statement  of  his  theory  of  racemisation 
{Chem.  Zeil.,  1910,  34,  1004). 

With  reference  to  the  different  behaviour  of  metallic  hydroxides, 
some  giving  a  normal  hydrolysis,  whilst  others  cause  a  Walden  inver- 
sion, it  is  suggested  that  the  effect  in  the  first  case  is  primarily  due  to 
the  anion  (with  rapid  action),  and  that  in  the  second  case  the  cation 
(with  a  relatively  slow  action)  is  the  agent.  In  an  inversion  of  a 
molecule  CabcCl  by  treatment  with  silver  hydroxide,  it  is  [supposed 
that  the  chlorine  atom  is  first  removed,  when  the  remaining  groups 
tend  to  distribute  themselves  evenly  around  the  central  carbon  atom  ; 
on  account  of  the  acquired  momentum,  however,  they  overswing  them- 
selves and  pass  into  the  relatively  opposite  configuration  to  the  original, 
when  the  hydroxyl  group  attaches  itself. 

In  the  additive  reactions  assumed  by  the  theory  to  participate  in 
the  processes,  the  author's  views  differ  from  those  of  previous  workers, 
in  that  the  addition  is  supposed  to  occur,  not  directly  at  the  asymmetric 
atom,  but  at  the  halogen  atom,  the  groups  of  the  molecule  thus  formed 
undergoing  subsequent  rearrangement.  D.  F.  T. 

Products  of  the  Action  of  Sodium  Alkyloxides  on  Acid 
Esters.  Anastase  Dambekgis  and  Telem.  Koainenos  {Btr.  Deut. 
Pharm.  Ges.,  1912,  22,  417 — 424). — When  ethyl  acetate  is  treated 
with  a  methyl-alcoholic  solution  of  sodium  methoxide,  partial  trans- 
formation into  methyl  acetate  occurs  without  formation  of  ethyl  aceto- 
acetate.  The  latter  substance  is  also  not  produced  when  ethyl-alcoholic 
sodium  ethoxide  reacts  with  ethyl  acetate.  Sodium  acetate  is  the  main 
product  of  the  latter  change. 

The  solid  product  of  the  action  of  sodium  on  ethyl  acetate  consists 
solely  of  ethyl  sodioacetoacetate  unmixed  with  sodium  ethoxide.  It  is 
found  to  require  considerably  less  acid  for  neutralisation  than  is 
expected.  The  difference  is  ascribed  to  the  probable  presence  of  the 
two  iaomeric  compounds  CH3*C(ONa)ICH'C02Et  and 

CH3•C0•CH:C<^^.^ 

to  the  latter  of  which  no  alkaline  action  is  attributed.  H.  W. 
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Bromoacetic  Anhydride.  Wiluelm  Steinkopf  {Ber.,  1912,  45, 
3136—3139.  Compare  Gal,  CompL  rend.,  1870,  11,  21 '1) —Bromo- 
acetic anhydride  may  be  prepared  by  distilliDg  bromoacetyl  bromide 
with  sodium  bromoacetate,  sodium  acetate,  or  phosphoric  oxide 
under  diminished  pressure.  It  is  a  colourless  liquid,  b.  p.  133 — 135°/ 
12*5  mm.,  which  solidities  to  a  white,  crystalline  mass,  m.  p.  41 — 42°, 
and  reacts  with  ethylene  glycol,  yielding  the  dibromoacetate,  b.  p. 
176-5— 177-5714  mm.  (compare  Yorlander,  Abstr.,  1895,  i,  19). 

F.  B. 

Action  of  Oxychlorides  of  Silicon  on  Sodium  Salts  of 
Fatty  Acids.  Joaquin  E.  Zanetti  (/.  Amer.  Chem,  Soc,  1912,  34, 
1598 — 1600). — Experiments  are  described  which  show  that  silicon 
oxychlorides  react  with  sodium  acetate,  propionate,  and  butyrate,  with 
the  production  of  the  corresponding  anhydrides,  together  with  sodium 
chloride  and  silica.  The  action  of  the  silicon  oxychlorides  is  therefore 
analogous  to  that  of  the  oxychlorides  of  phosphorus,  sulphur,  and 
carbon.  E.  G. 

Direct  Synthesis  of  the  Glycerides.  Italo  Bellucci  {Gazzetta^ 
1912,  42,  ii,  283—305.  Compare  Abstr.,  1911,  i,  259,  416,'  515).— 
[With  D.  Bachilli  and  E.  Gauroni.] — The  author  has  investigated 
the  formation  of  glycerides  when  glycerol  is  heated  at  215 — 220°  and 
30 — 40  mm.  with  the  equimolecular  quantity  of  palmitic,  stearic,  or 
oleic  acid.  The  progress  of  the  esterification  as  heating  is  continued 
is  represented  in  curves,  and  is  similar  in  all  three  cases.  Mixtures  of 
mono-,  di-  and  tri-glycerides  are  formed,  and  if  the  heating  is  continued 
after  all  the  acid  is  combined,  the  quantity  of  monoglyceride  tends  to 
increase.  E,.  V.  S. 

Basicity  of  Acids  Containing  Alcoholic  Hydroxyl  Groups. 
II.  Gennaro  Calcagni  {Aai  11.  Accad.  Liiicei,  1912,  [v],  21,  ii, 
343 — 349,  445 — 449). — In  a  former  paper  the  author  has  recorded 
the  variation  of  conductivity  of  solutions  of  these  acids  during 
neutralisation  with  ammonia  (compare  Calcagni  and  Bernardini, 
Abstr.,  1911,  ii,  1078).  In  the  present  paper  similar  experiments  are 
described,  the  neutralisation  being  effected  with  gluciuum  hydroxide, 
which  the  author  has  already  used  for  this  purpose  in  the  case  of 
lactic  acid  (Abstr.,  1910,  i,  708).  The  conductivity  curves  show  that 
glycoUic,  lactic,  and  hydroxyisobutyric  acids  form  in  each  case  two 
types  of  salts,  the  ratios  between  acid  and  base  being  1  :  \  and  1  : 1 
respectively,  so  that  they  act  as  dibasic  acids.  Malic  acid  is  a  tribasic 
acid,  forming  three  salts  in  the  proportions  1 :  J,  1 : 1,  and  1  :  1  J.  Tartaric 
acid  forms  three  salts  (1  :  J,  1:1,  and  1  :  2),  and  is,  therefore,  tetra- 
basic.  Citric  acid  forms  four  salts  (1  :  J,  1  : 1,  1  :  1  J,  1  : 2),  and  is 
consequently  tetrabasic.  Hence  the  alcoholic  hydroxyl  groups  of  the 
fatty  acids  behave  like  carboxylic  hydroxyl  groups.  It  also  appears 
that  these  acids  give  only  normal  salts  with  G1(0H)2,  so  that  the 
complex  salts  of  which  the  existence  has  been  asserted  are  not  formed 
in  reality.  R.  V.  IS. 

3  s  2 
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Cerebronic  Acid.  Phcebus  A.  Levene  and  Walter  A.  Jacobs 
{J.  Biol.  Ckem.,  1912,  12,  381— 388).— This  acid  was  discovered  by 
Thudichum,  who  considered  it  to  be  an  isomeride  of  stearic  acid. 
Thierfolder,  however,  found  that  its  formula  is  CggHj^Og,  and  that  it 
contained  one  hydroxyl  group.  In  the  present  research  it  was  found 
to  be  normal  a-hydroxypentacosoic  acid,  and  in  the  hydrolysis 
mixture  it  occurs  in  the  form  of  two  isomerides,  one  dextrorotatory 
([a]i^  =  +416'^),  and  the  other  optically  inactive.  The  two  can  be 
separated  by  fractional  precipitation  with  lithium  acetate. 

W.  D.  H. 

Free  Acetoneoxalic  [Acetylpyruvic]  Acid  and  its  Deriv- 
atives. Otto  Mumm  and  Clemens  Beugell  (5«r.,  1912,  45, 
3040—3051). — Ethylacetylpyruvate  is  readily  obtained  on  condensing 
acetone  with  ethyl  oxalate  by  means  of  sodium  ethoxide  (Ciaisen  and 
Styles,  Abstr.,  1887,  917),  but  it  has  not  been  hydrolysed  to  the  acid. 
It  was  sought  to  obtain  this  in  a  manner  analogous  to  that  followed 
with  benzoylpyruvic  acid  (Mumm  and  Miinchmeyer,  Abstr.,  1911, 
i,  79)  by  condensing  5-methyh*sooxazole  with  methyl  sulphate  to  the 
a-methylimide  of  acetylpyruvonitrile,  CH3-CO-CH2*C(:NMe)*CN,  but 
the  only  degradation  product  obtained  was  acetylpyruvamide, 
CH3*CO*CH2*CO*CO-NH2.  This  is  more  conveniently  prepared  by 
the  action  of  aqueous  ammonia  on  ethyl  sodioacetylpyruvate.  The 
action   of    phenylhydrazine   on    this   amide    leads    to   phenylmethyl- 

pyrazolecarboxylamide,    CMe«^  ii  ^.    The  ammonium  salt 

of  ethyl  acetylpyruvate  loses  water  at  room  temperature  to  form  the 
a-imide  of  ethyl  acetylpyruvate^  CH3*CO*CH2*C(!NH)'C02Et. 

Acetylpyruvic  acid  is  obtained  without  difficulty  by  hydrolysing 
ethyl  sodioacetylpyruvate  with  4iy-sodium  hydroxide  for  one  and 
a-half  hours  and  extraction  of  the  acid  with  ether.  It  forms  colourless 
prisms,  m.  p.  98°  and  can  be  partly  sublimed  in  a  vacuum  without 
decomposition.  It  jjives  a  red  coloration  with  ferric  chloride  in 
alcoholic  solution.  It  is  monobasic  to  methyl-orange,  and  dibasic  to 
phenolphthalein.     It  reacts  with  hydroxylamine,  forming  5-methylwo- 

oxazole-3-carboxylic  acid,    CMe<^^ ij.       ^    .    With  benzaldehyde  a 

monohenzylidene  compound,  CH3'CO'C(ICHPh)*CO*C02H,  is  obtained  ; 
with  aniline  hydrochloride  in  aqueous  solution,  acetylpyruvanilidey 
CHa'CO-CHg-CO-CO-NHPh,  is  obtained,  whereas  with  aniline  in 
alcohol  the  product  is  a  phenylimide,  CH3*CO*CH2'C(INPh)*G02H. 
When  excess  of  aniline  is  used,  three  molecules  react  and  two  molecules 
of  water  are  eliminated. 

Acetylpyruvic  acid  in  ethereal  solution  reacts  with  dry  ammonia 
to  form  the  ainmonium  salt.  When  this  is  kept,  water  is  eliminated 
and  the  ammonium  salt  of  a  pyridinedicarboxylic  acid  obtained, 
D&mely,  Z-acetyU^-methylpyridine-2  :  6-dicarboxylic  acid^ 

C0Me-C<^^^J^^^^>C-C02H. 

This  gives  an   intense,  orange-red  coloration  with    ferrous   sulphate. 
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When  boiled  with  acetic  acid  or  heated  above  its  melting  point,  a 
carboxyl  group  is  eliminated,  forming  S-acetyl-i-methylpyridine-2 (or  6)- 
carhoxylic  acid. 

Benzylideneacetylpyruvic  acid  has  m.  p.  165 — 166°.  The  a-phenyl- 
imide  crystallises  in  orange-yellow  plates,  m.  p.  139°;  it  only  gives  a 
coloration  with  ferric  chloride  after  a  time.  The  isomeric  anilide 
crystallises  in  large,  pale  yellow  plates,  m.  p.  140 — 141°.  It  immedi- 
ately gives  a  coloration  with  ferric  chloride.  A  mixture  of  the  two 
isomerides  has  m.  p.  20 — 30°  lower.  The  compound,  CggHggOgNg, 
produced  by  interaction  with  3  mols.  of  aniline,  crystallises  in  pale 
yellow,  long  rods,  m.  p.  170°  (decomp.).  It  gives  a  reddish-violet 
solution  with  concentrated  hydrochloric  acid. 

^- Acetyl- i-methylpyridine  -2:6-  dicarboxylic  acid  crystallises  in 
colourless  prisms  +Aq,  m.  p.  133°,  or  anhydrous,  m.  p.  175°.  The 
monocarhoxylic  acid  has  m.  p.  260°. 

The  a-methylimide  of  acetylpyruvonitrile  has  m.  p.  68°  and  has  both 
acid  and  basic  properties.  It  gives  a  red  coloration  with  ferric 
chloride. 

Acetylpyruvamide  has  m.  p.  131 — 132°  (decomp.).  Ethyl  acetyl- 
pyruvate  a-imide  crystallises  in  thin  prisms,  m.  p.  36 — 38°. 

E.  F.  A. 

Physico-chemical  Studies  of  Photographic  Developers.  II. 
Oxidation  of  Ferrous  Ion  in  Presence  of  Oxalate  Ion. 
Nikolai  Schiloff  and  Boris  Berkenheim  {Zeitsch.  Mektrochem.,  1912, 
18,  939 — 943). — Although  potassium  oxalate  and  ferrous  sulphate  in 
acidified  aqueous  solution  are  both  unacted  on  by  free  oxygen,  the  gas 
is  rapidly  absorbed  by  solutions  containing  the  two  substances.  When 
the  oxalate  is  present  in  excess,  the  total  amount  of  oxygen  absorbed 
by  a  given  solution  is  practically  identical  with  that  required  for  the 
complete  oxidation  of  the  ferrous  salt.  The  quantity  of  oxalate  present 
remains  almost  unchanged,  the  slight  diminution  actually  observed 
corresponding  with  the  small  amount  of  oxygen  absorbed  in  excess  of 
that  required  by  the  ferrous  salt. 

From  observations  on  the  quantity  of  oxygen  absorbed  by  solutions 
in  which  the  ratio  of  oxalate  to  ferrous  salt  was  continuously  varied, 
it  is  found  that  the  molar  ratio  of  oxalate  to  ferrous  salt  must  be  at 
least  equal  to  three  before  complete  oxidation  of  the  ferrous  salt  is 
attained. 

The  facts  can  be  explained  on  the  assumption  that  the  oxidisable 
substance  is  the  complex  ferro-oxalate  ion,  Fe(C204)2".  On  oxidation, 
this  gives  rise  to  the  more  stable  ferri-oxalate  ion,  in  which  the  ratio  of 
oxalate  to  iron  is  as  3  :  1.  Provided  the  solution  contains  oxalate  in 
excess  of  this  ratio,  complete  oxidation  of  the  iron  occurs,  but  if  the 
proportion  of  oxalate  is  smaller,  the  oxidation  of  the  ferro-oxalate  ion 
will  become  impossible  when  a  certain  stage  is  reached,  and  the  oxygen 
absorbed  by  such  a  solution  will  be  less  than  that  corresponding  with 
the  oxidation  of  the  ferrous  iron  present.  In  accordance  with  this  view, 
it  is  found  that  the  addition  of  ferric  sulphate  to  a  given  solution 
causes  a  large  diminution  in  the  quantity  of  absorbed  oxygen.  Further- 
more, for  a  given  ratio  of  oxalate  to  ferrous  salt  (this  ratio  being  less 
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than  3)  it  is  found  that  the  quantity  of  oxygen  absorbed  increapes  with 
the  dihition,  which  efFect  is  probably  due  to  the  increasing  dissociation 
of  the  complex  ferri-oxalate  ion.  H.  M.  D. 

Mirror  Image  Isomerism  with  Chromium  Compounds,  III. 
Alfred  Werner  (Ber.,  1912,  45,  3061— 3070).— The  optically  active 
compounds  hitherto  obtained  by  the  author  (Abstr.,  1911,  i,  613,  838, 
960 ;  this  vol.,  i,  10,  96,  298,  417)  owe  their  activity  to  the  presence  of 
an  optically  active  cation  ;  they  also  contain  nitrogen  as  one  of  the 
components  of  the  cation.  In  the  present  paper  optically  active 
compounds  are  described  containing  an  optically  active  anion,  which 
does  not  contain  nitrogen. 

The  blue  trioxalochroraiates  (chromic  oxalates)  have  the  general 
formula  [Cr(C204)3]R3,  and  contain  tervalent  chromium.  Each  oxalic 
acid  residue  is  combined  with  the  central  chromium  atom  by  means  of 
a  principal  and  a  subsidiary  valency,  so  that  the  compounds  should 
show  molecular  asymmetry  II,  in  accordance  with  the  scheme  : 


When  potassium  barium  trioxalochromiate,  [Cr(C.204)3]BaK,is  treated 
with  the  calculated  quantity  of  dilute  sulphuric  acid,  a  solution  of  the 
potassium  dihydrogen  salt,  \GY{OcP^^KVi^,  is  obtained.  When  a  hot 
alcoholic  solution  of  strychnine,  in  quantity  sufficient  to  give  the 
di-strychnine  salt,  is  added  to  this  solution,  a  light  greyish-violet 
precipitate  of  potassium  di-strychnine  trioxalochromiate  separates  after 
a  short  time.  This  salt  is  readily  recrystallised  from  80%  alcohol,  and 
its  aqueous  solution  is  optically  active,  having  [aj^  +  430°.  It  shows 
a  very  pronounced  rotation  dispersion.  The  aqueous  solution  rapidly 
undergoes  auto-racemisation,  becoming  inactive  after  one  anda-quarter 
hours.  The  salt  is  soluble  in  aqueous  acetone,  and  the  solution  is  more 
stable  than  the  one  in  pure  water  as  solvent,  and  has  [ajc-   +  450°. 

When  the  potassium  di-strychnine  salt  is  recrystallised  from  hot 
water,  the  dilute  hot  solution  deposits  greyish-violet  to  slate-grey, 
leaf-like  crystals  of  a  totally  different  habit  from  those  obtained  from 
alcoholic  solution.  The  aqueous  solution  of  this  salt,  which  is  found 
to  be  tri-strychnine  trioxalochromiate,  is  l?evorotatory,  [aj^  -  300°  ] 
in  aqueous  acetone,  [a]o  -  320°.  To  account  for  this  result  it  was 
supposed  that  the  potassium  di-strychnine  salt  first  obtained  was  a  mix- 
ture containing  excess  of  the  dextro-salt,  but  fractional  recrystallisation 
disproved  this.  Further  investigation  showed  that  the  mother  liquors 
from  which  the  salts  separated  were  optically  inactive,  or  practically 
so,  but  that  on  concentration  further  crops  of  the  active  salts  were 
obtained. 

The  observed  results  can  be  explained  on  the  assumption  that  the 
active  salts  are  produced  during  the  actual  process  of  crystallisation, 
and  that  no  partial  racemates  are  formed  in  solution,  bearing  in  mind 
the  fact  that  auto-racemisation  takes  place  very  rapidly.     In  solutions 
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which  have  been  warmed,  or  kept  for  some  time,  there  are  equal 
quantities  of  the  potassium  di-strychuine  salt  (r/-aeid)  and  potassium 
di-strychnine  salt  (^-acid),  so  that  the  solution  is  inactive.  The  former 
salt  is  sparingly  soluble  in  alcohol,  and  crystallises  out ;  auto-racemisa- 
tion  takes  place  rapidly  in  solution,  giving  fresh  quantities  of  the 
c?-salt,  which  crystallise  out,  and  so  on.  The  result  is  that  an  active 
salt  is  obtained,  leaving  an  inactive  mother  liquor.  In  the  case  of 
aqueous  solutions  it  is  the  ^-salt  which  is  least  soluble,  and  consequently 
separates. 

The  auto-racemisation  can  be  accounted  for  by  assuming  that  one  of 
the  oxalic  acid  residues  is  only  loosely  combined  with  the  chromium 
atom,  and  that  in  solution  the  linking  is  partly  broken,  so  that 
rearrangement  can  take  place.  This  is  supported  by  the  fact  that 
the  blue  trioxalochromiates  readily  lose  one  oxalic  acid  residue. 

That  the  anion  is  really  optically  active  in  the  above  salts  is  shown 
by  the  fact  that  when  a  paste  of  the  potassium  di-strychnine  salt  is 
triturated  with  solid  potassium  iodide,  strychnine  iodide  is  precipitated, 
leaving  a  bluish-violet  solution  from  which  alcohol  precipitates  potassium 
trioxalochromiate.  The  aqueous  solution  of  this  salt  gives  [aj^ 
+ 1300°,  which  is  the  highest  specific  rotation  hitherto  observed  for  a 
compound  which  has  been  isolated  in  the  solid  state,  and  is  specially 
remarkable  because  of  the  comparative  simplicity  of  the  chromium- 
oxalic  acid  complex. 

Potassium  barium  trioxalochromiate,  [Cr(C204)3]KBx,2Il20,  is 
obtained  as  a  greyish-lilac  precipitate  when  a  solution  of  20  grams  of 
blue  potassium  trioxalochromiate  in  100  c.c.  of  cold  water  is  treated 
with  15  grams  of  finely  powdered  barium  chloride.  It  forms  strongly 
dichroic,  greyish-lilac  needles.  Potassium  distrychnine  trioxalochromiate 
((/-acid),  [Cr(C204)3]K(C2iH2302N2)2,4H20,  prepared  in  the  way  indicated 
above,  forms  small,  lilac-grey  leaflets,  with  a  pearly  lustre.  For 
recrystallisation  the  proportion  of  IJ  grams  of  salt  to  100  c.c.  of 
alcohol  (8  alcohol  :  2  water)  must  not  be  exceeded,  otherwise  the  active 
salt  is  mixed  with  racemate.  In  a  three-field  polarimeter  the  aqueous 
solution  gives  a  greyish-violet  middle  field,  the  outer  fields  being 
orange  in  colour.  In  aqueous  solution,  [a]c4  +  430°  and  [M]'^ 
4-4719-25°,  whilst  in  acetone  solution  (7  acetone  :  3  water),  [<xY^ 
-1-450°,  [M]Jf-f  4937-75°. 

Tristrychnine  trioxalochromiate (^aci d),  [Cr(C204)3] (C2iH2302N2)3,4 HgO, 
prepared  as  indicated  above,  forms  long,  glistening  leaflets,  with  a 
greyish-lilac  5«himmer.  In  aqueous  solution,  as  also  in  aqueous  acetone, 
[a]^,-  330°  and  [M]^«  -  5016°. 

d-Potassium  trioxalochromiate,  [Cr{C204)3]K3,H20,  forms  a  bluish- 
green,  crystalline  precipitate;  in  aqueous  solution,  [a]o+ 1300°  and 
[M]^  4-5637°;  in  aqueous  acetone,  [a]^«  +  1360°'  and  [M]|^ 
-h5897°.  The  l-potassium  trioxalochromiate,  [Cr(C204)3]  K3,n20,  is 
obtained  from  the  tri-strychine  salt  by  a  method  similar  to  that  used 
for  obtaining  the  c?-potassium  salt  from  the  (/-di-strychnine  salt.  In 
aqueous  solution,  [aj.  -  900°,  [M]fj- 4336°,  and  in  aqueous  acetone, 
[a]^'-1000°  [Mp««  -  4903°.  The  rotation  is  less  than  that  of  the 
rf-salt,  because  the  preparation  takes  longer  and  auto-racemisation 
occurs  to  gome  extent.  T.  S.  P 
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Keto-enolic  Tautomerism.  VI.  Relation  between  the 
Constitution  and  the  Equilibrium  of  Keto  enolic  Desmotropic 
Compounds.  Kurt  H.  Meyeu  {Jkr.,  1012,  45,  2843— 2864).— Tho 
author  gives  a  resume  of  thp  various  chemical  and  physical  methods  of 
eetimating  the  proportion  of  keto-  and  enolic  modifications  in  a  desmo- 
tropic compound,  and  is  of  opinion  that  his  improved  alcoholic  bromine- 
/3-naphthol  process  (Abstr.,  1911,  i,  832)  is  the  best  on  account  of  its 
simplicity  and  convenience.  A  large  number  of  desmotropic  substances 
have  been  examined  by  this  method,  with  the  following  important 
results.  Any  desmotropic  substance  which  forms  individual  crystals 
is  an  individual  compound ;  keto-enolic  tautomerism  is  not  exhibited 
by  the  crystallised  substance.  The  modification  in  which  a  desmotropic 
substance  exists  in  the  crystalline  state  is  not  a  criterion  of  its  con- 
dition in  the  liquid  or  gaseous  state ;  dibenzoylacetylmethane,  which  is 
ketonic  in  the  solid  state,  is  enolised  to  the  extent  of  98%  in  benzene, 
and  methyl  oxalacetate,  enolic  in  the  crystalline  form,  is  present  as  the 
keto-form  to  the  extent  of  77%  in  alcohol. 

In  3 — 5%  solutions,  an  approximate  proportionality  has  been 
observed  between  the  equilibrium  constants  (that  is,  ratio  of  the  con- 
centration of  the  enolic  to  that  of  the  ketonic  modification)  of  desmo- 
tropic substances  of  allied  constitutions  and  similar  solubilities, 
in  any  given  solvent.  Thus  the  equilibrium  constant  of  methyl 
benzoylacetate  is  about  2*2  times,  and  that  of  acetylacetone  about 
30 — 50  times,  as  great  as  that  of  ethyl  acetoacetate  in  a  given 
solvent. 

Substances,  such  as  acetaldehyde,  acetone,  acetophenone,  or  pyruvic 
acid,  containing  one  'COR  group,  do  not  contain  an  appreciable  amount 
of  the  enolic  modification,  even  in  alcoholic  solution  in  the  presence  of 
sodium  ethoxide. 

A  comparison  of  substances  containing  a  methylene  group  attached 
to  two  'COR  groups  (where  R  may  be  H,  Me,  Pb,  OH,  OMe,  OEt, 
NHg,  COgMe,  or  COgEt)  shows  that  the  percentage  of  the  enolic 
modification,  in  a  series  of  substances  (in  the  liquid  state  or  in  alcohol) 
containing  'CHg'COR  in  common,  increases  when  the  R's  in  the  other 
•COR  group  are  arranged  in  the  order  OMe,  OEt,  OH,  NHPh,  Me,  Ph, 
and  COgEt  (or  Me)^;  in  other  words,  to  give  a  specific  example,  a 
substance  containing  a  benzoyl  group  has  a  greater  tendency  to 
enolise  than  a  similarly  constituted  substance  containing  an  acetyl 
group. 

A  similar  regularity  is  not  observed  in  compounds  containing  three 
substituents.  The  tendency  to  enolise  of  a  substance,  CH2(COR)2,  is 
diminished  when  a  methylene  hydrogen  atom  is  replaced  by  methyl, 
ethyl,  or  benzyl,  and  is,  in  general,  increased  when  the  hydrogen  is 
replaced  by  another  'COR  group.  However,  benzoylacetone  is  entirely 
enolic,  whilst  dibenzoylacetylmethane  is  entirely  ketonic,  in  the 
crystalline  states. 

The  author's  bromine  process  confirms  Wislicenus'  statements 
regarding  the  isomeric  modifications  of  ethyl  formylphenylacetate  (this 
vol.,  i,  623).  The  crystalline  y-  and  ^-esters  are  entirely  enolic  ;  the 
liguid  a-ester  consists  of  76%  of  enolic  modification  (or  modifications) 
and  24%  of  the  keto-form.  C.  S. 
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Keto-enolic  Tautomerism.  VII.  Desmotropy  of  Malonic 
and  Methanetricarboxylic  Esters.  Kurt  H.  Meyer  (Ber.,  1912, 
45,  2864 — 2869). — By  the  alcoholic  bromine  process,  the  authors 
show  that  (1)  ethyl  malonate  does  not  contain  the  enolic  modification  ; 
(ii)  a  few  units  %  of  the  enolic  modification  are  present  when  a  solution 
of  ethyl  malonate  in  alcoholic  sodium  ethoxide  is  acidified,  but 
do  not  persist  for  more  than  a  minute ;  (iii)  when  a  solution 
of  ethyl  malonate  in  methyl  alcoholic  sodium  methoxide  is  added  to  a 
cold  methyl  alcoholic  solution  of  bromine  and  hydrochloric  acid,  about 
50%  of  the  enolic  modification  is  present.  This  proves  that  ethyl 
sodiomalonate  has  the  constitution  C02Et*CHIC(0Na)*0Et,  and  that 
the  free  enol  changes  extremely  rapidly  to  the  keto-form. 

Similar  behaviour  is  shown  by  ethyl  methanetricarboxylate.  The 
crystalline  substance  is  entirely  the  ketonic  modification.  Fused  or  in 
alcoholic  solution,  it  contains  about  0*2%  of  the  enol.  Its  solution  in 
methyl  alcoholic  sodium  methoxide  contains  about  10%  of  the  enol 
when  acidified  and  treated  immediately  with  alcoholic  bromine,  and 
about  80%  of  the  enol  when  treated  simultaneously  with  hydrochloric 
acid  and  the  bromine  solution. 

The  author  shows  that  the  bromination  of  malonic  acid  at  0°  by 
aqueous  bromine  is  independent  of  the  concentration  of  the  bromine. 
The  reaction,  therefore,  as  in  the  cases  of  acetone  and  ethyl  aceto- 
acetate,  occurs  in  two  stages,  a  slow  change  to  the  enolic  form, 
followed  by  an  immeasurably  rapid  addition  of  bromine.  C.  S. 

Reaction  between  Maleic  Acid  and  Sodium  Thiosulphate. 
Sebastian  M.  Tanatar  and  I.  Yoljansky  (J.  Russ.  Phys.  Chem.  Soc.^ 
1912,  44,  1320—1324.  Compare  this  vol.,  i,  160).— The  addition  of 
sodium  thiosulphate  (1  mol.)  solution  to  a  solution  of  maleic  acid  (1  mol.) 
containing  sulphuric  acid  (1  mol.)  yields  sodium  sulphate  and  the  ester, 
C02EfCH(SH)-CH(S02-OH)-CO^Et,  which  forms  a  viscous,  yellow 
liquid  and,  on  hydrolysis  with  hydrochloric  acid,  gives  a  mixture  of  the 
two  acids  :  (1)  C02H-CH(OH)-CH(S02-OH)-C02H  and 

(2)  C02H-CH(SH)-CH(S02-OH)-002H, 
the  latter  being  converted  into  the  former,  with  evolution  of  hydrogen 
sulphide,  when  heated   in   acid   solution.     In  the  pure  state,  acid  (1) 
decomposes  at  105°;  its  silver^  C^HgOgSAgg,  barium,  and  calcium  salts 
were  prepared. 

Similar  compounds  were  prepared  by  the  action  of  potassium 
sulphite  on  fumaric  and  maleic  acids  by  Credner  {Zeitsch.  Ghem.,  1870, 
77)  and  Messel  (this  Journ.,  1871,  131)  respectively,  the  latter 
author  obtaining  the  acid,  C02H-CH2-CH(S02-OH)-C02H.     T.  H.  P. 

Condensation  of  Mercaptans  with  Formic  Acid  to  Esters  of 
Orthotrithioformic  Acid.  Josef  Houben  (Ber.,  1912,  45, 
2942 — 2946.  Compare  Houben  and  Schultze,  this  vol.,  i,  5  ;  Holm- 
berg,  Abstr.,  1907,  i,  474;  this  vol.,  i,  161). — The  author  has  shown 
that  methenyltrithiolacetic  acid  is  formed  by  the  action  of  formic  acid 
on  thioglycollic  acid  in  the  absence  of  condensing  agents.  He  has  also 
re-investigated  the  b.  p.  of  ethyl  orthotrithioformate,  and,  contrary 
to  the  experiments  of  Holmberg  {loc.  cit),  has  confirmed  the  value 
previously  found.  H.  W. 
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Thiolcamphorio  Acid.  M.  M.  Richter  (5er.,  1912,  45, 
3X55— '3 \bQ).—M onothiof camphoric  acid,  COoH'C^H^^'CO-SH,  pre- 
pared by  warming  a  mixture  of  sulphur  and  sodium  sulphide  with 
camphoric  anhydride,  forms  a  viscous  oil  which  readily  decomposes, 
givincj  off  hydrogen  sulphide.  The  anhydride  could  not  be  obtained, 
camphoric  anhydride  resulting  in  its  place.  This  was  also  formed 
instead  of  the  expected  disulphide  on  oxidation  with  iodine  and 
potassium  iodide  in  sodium  carbonate  solution.  E.  F.  A. 

r-Dilactylic  Acid  and  i-Dilactylic  Acid,  ^mile  Jungfleisch 
{Compt.  rend.,  1912,  156,  799— 804).— The  crude  dilactylic  acid 
obtained  by  the  action  of  the  sodium  derivative  of  ethyl  lactate  on 
ethyl  a-chloropropionate  (compare  Abstr.,  1907,  i,  471)  consists,  for 
the  most  part,  of  the  r-  and  i-acids,  which  are  separated  by  means 
of  their  magnesium  salts,  that  of  the  i-acid  being  the  less  soluble  in 
cold  water.  After  repeated  crystallisation,  magnesium  r-dilactylate, 
CgHgO^MgjGHgO,  was  obtained  in  colourless,  voluminous  prisms.  The 
crystals  exhibit  marked  birefraction,  but  inappreciable  dispersion. 
The  salt  is  soluble  to  the  extent  of  7 — 8  parts  in  100  parts  of  cold 
water. 

Magnesium  i-dilacUjlate,  C^^HgOgMgjSHTg^,  separates  in  small, 
grained  crystals,  with  medium  birefraction  and  high  dispersive  power. 
At  1.5°,  100  parts  of  water  dissolve  2-28  parts  of  the  salt.  The 
optical  characters  of  both  these  salts  are  given.  The  acids  can  be 
obtained  from  the  salts  by  solution  in  dilute  sulphuric  acid,  concentra- 
tion in  a  vacuum,  and  extraction  with  ether,  from  which  after 
evaporation  the  acids  separate.  The  r-acid  crystallises  in  large  plates, 
m.  p.  142°,  and  exhibits  marked  dispersion  and  strong  birefraction. 
It  can  be  resolved  through  its  brucine  salt.  The  i-acid  separates  in 
slender  needles,  m.  p.  69 — 70°,  which  are  hygroscopic.  W.  G. 

Isomeric  Diacetylcyanohydrins  and  their  Transformation 
into  the  Imides  of  Dimethylmesotartaric  Acid  and  Dimethyl- 
racemic  Acid.  Otto  Diels  and  Paul  Straumer  {Ber.,  1912,  45, 
2946— 2953).— According  to  Fittig,  Keller,  and  Daimler  (Abstr., 
1889,  490),  diacetyl  combines  with  hydrogen  cyanide  to  yield  a 
dicyanohydrin,  m.  p.  110°.  The  authors  find  that  this  substance  is 
transformed  by  warm  nitric  acid  or  hydrochloric  acid  into  an  isomeric 
cyanohydrin,  m.  p.  162°.  Acetyl  chloride  transforms  each  into  the 
same  acetyl  derivative,  obviously^on  account  of  the  transformation  of 
the  cyanohydrin  of  lower  m.  p.  into  that  of  higher  m.  p.  by  the 
liberated  hydrogen  chloride.  Attempts  to  hydrolyse  the  two  cyano- 
hydrins  are  rendered  difficult  for  a  similar  reason,  but,  under  definite 
conditions,  the  authors  have  succeeded  in  obtaining  different  products 
of  hydrolysis  of  the  two  substances,  which  they  regard,  however,  as 
cyclic  imides  of  the  formulse  I  and  II  (next  page). 

Saponification  by  alkali  in  the  cold  converts  these  substances  into 
solutions  which  show  differences  similar  to  those  observed  with  the 
two  inactive  modifications  of  tartaric  acid. 

Diacetylcyanohydrin,  m.  p.  110°,  after  softening  at  108°,  was 
obtained  by  the  action  of  an  anhydrous  ethereal   solution  of  hydro- 
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cyanic  acid  on  diacetyl  in  the  presence  of  potassium  carbonate.     When 
boiled  with   concentrated  nitric   acid    (D   1-4)  during  one  and  a-half 
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minutes,  it  was  transformed  into  the  isomaride,  m.  p.  about  162°, 
after  softening  at  155°.  The  latter,  when  heated  above  its  m.  p., 
evolved  hydrogen  cyanide  and  diacetyl,  which,  on  cooling,  partly 
recombined  to  form  the  cyanohydrin,  m.  p.  110°.  The  latter  was 
also  obtained  when  a  solution  of  the  former  in  hot  water  was  allowed 
to  cool.  Either  cyanohydrin,  on  treatment  with  acetyl  chloride  and 
a  trace  of  sulphuric  acid,  yielded  the  same  diacetyl  derivative, 
m.  p.  172°. 

The  cyanohydrin,  m.  p.  110°,  was  hydrolysed  by  prolonged  treat- 
ment with  fuming  hydrochloric  acid  at  40 — 42°.  Among  the  products 
were  ammonium  chloride,  the  cyanohydrin,  m.  p.  162°,  a  s\ibstancey 
m.  p.  about  245°  (decomp.)  after  previous  softening,  and  the  well- 
crystallised  imide,  m.  p.  171°.  When  the  latter  was  treated  with  zinc 
dust,  unpleasant,  basic  vapours  were  evolved,  which  imparted  a  deep 
cherry-red  colour  to  a  pine  shaving  moistened  with  hydrochloric  acid. 
The  cyanohydrin,  m.  p.  162°,  was  hydrolysed  under  similar  conditions, 
and  an  imide^  m.  p.  160°,  obtained,  which  behaved  similarly  to  the 
above  imide  on  treatment  with  zinc  dust. 

Both  imides  were  saponified  by  potassium  hydroxide  (33%).  The 
product  obtained  from  the  imide,  m.  p.  171°,  gave  no  precipitate  with 
calcium  chloride  in  weak  acetic  acid  solution,  and  did  not  deposit 
crystals  of  an  acid  potassium  salt  when  strongly  acidified  with  the 
same  reagent.  In  the  same  circumstances,  the  solution  obtained 
from  the  imide,  m.  p.  160°,  gave  an  immediate  white  precipitate  with 
calcium  chloride,  and,  after  a  short  time,  a  crystalline  precipitate 
when  strongly  acidified  with  acetic  acid.  H.  Wc 

Hydrolysis  of  Z-Acetylmalic  Acid.  Bror  Holmberg  {Ber.., 
1912,  45,  2997 — 3008). — In  connexion  with  his  views  on  the  Walden 
inversion  (this  vol.,  i,  603),  the  author  has  submitted  to^  careful 
examination  the  hydrolysis  of  ^-acetylmalic  acid. 

^-Acetylmalic  acid  obtained  by  the  method  of  Anschiitz  and  Bennert 
(Abstr.,  1890,  363)  has  m.  p.  134—135°,  [ajo  -10-71°  (in  water), 
whilst  conductivity  determinations  give  k  0*00237.  The  sodium  salt 
in  water  has  [ajp  —  1  '46°. 

Hydrolysis  of  this  substance  by  alkalis  or  acids  gives  malic  acid  of 
practically  the  rotation  expected  for  the  pure  acid.  It  is  therefore 
surmised  that  in  the  hydrolysis  by  either  method,  scission  occurs 
at  the  valency  attaching  the  Ac-group  to  the  malic  acid  nucleus ;  if 
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Rcission  occurred  at  the  AcO-linking,  raceroisation  or  inversion  would 
be  expected. 

From  a  kinetic  consideration  of  the  reactions  it  is  deduced  that  the 
alkali  hydrolysis  shouU  be  bimolecular,  but  the  acid  hydrolysis  uni- 
molecular ;  experiment  confirms  this  view,  but  wholly  ilifTerent 
velocity  constants  are  observed  for  different  concentrations  or  different 
alkalis  in  the  first  case,  whilst  in  the  second  case  the  velocity  constants 
are  not  directly  proportional  to  the  concentration  of  the  hydrion. 
These  discrepancies  are  explained  by  the  effect  of  the  cation  in  the  first 
case,  and  in  the  second  case  by  the  suggestion  that  the  acetyl  malic 
ion  undergoes  hydrolysis  much  more  rapidly  than  the  undissociated  acid. 

In  an  addendum,  the  author  replies  to  Senter's  criticism  (tins  vol., 
i,  828).  D   F.  T. 

Mechanism  of  Oxidation  Processes.  Heinrich  Wieland 
(7?«r.,  1912,  46,  2606—2615). — It  has  been  shown  previously  (this 
vol.,  i,  248)  that  the  catalytic  oxidation  of  primary  alcohols  to 
aldehydes  by  finely  divided  metals  of  the  platinum  group  is  due  to  the 
activation  of  the  hydrogen,  which  probably  combines  with  the  metal  to 
form  a  hydride. 

The  further  oxidation  of  aldehydes  to  acid  appears  to  be  due  to  a 
similar  dehydrogenation  of  the  aldehyde-hydrate,  and  not  to  the  direct 
introduction  of  oxygen  in  the  molecule,  as  is  usually  imagined  : 
CHR(0H)2  — >   R-COaH  +  Hg. 

This  view  is  supported  by  the  following  facts :  when  moist  acet- 
aldehyde  or  benzaldehyde  is  shaken  with  palladium-black  in  the 
absence  of  air,  acetic  and  benzoic  acids  are  produced,  together  with 
hydrogen,  which  remains  combined  with  the  palladium.  Admission  of 
air  to  the  reaction  mixture  causes  the  oxidation  of  the  hydrogen  to 
water.  The  oxidation  of  the  hydrogen  may  also  be  effected  by  means 
of  jt?-benzoquinone,  methylene-blue,  and  other  quinonoid  compounds  ; 
thus  moi&t  acetaldehyde,  when  shaken  with  palladium  and  j^j-benzo- 
quinone  in  the  absence  of  air,  is  oxidised  to  acetaldehyde,  the  quinone 
being  reduced  first  to  quinhydrone  and  finally  to  quinol. 

That  the  oxidation  of  aldehydes  to  acids  by  other  oxidising  agents 
really  consists  in  the  dehydrogenation  of  the  aldehyde-hydrate  is 
rendered  very  probable  by  the  behaviour  of  acetaldehyde  towards 
silver  oxide.  "When  perfectly  dry  these  two  substances  do  not  react, 
although  oxidation  at  once  ensues  if  moist  silver  oxide  is  used.  Further, 
chloral  in  benzene  solution  is  oxidised  only  very  slowly  by  tilver  oxide, 
whilst  the  hydrate  suffers  almost  instantaneous  oxidation. 

The  dehydrogenation  of  formaldehyde  proceeds  in  a  manner  some- 
what different  from  that  of  the  aldehydes  already  mentioned. 
Formaldehyde  at  once  reduces  silver  oxide  with  the  formation  of 
carbon  moDoxide  and  not  of  formic  acid,  as  was  to  be  expected  from 
the  behaviour  of  acetaldehyde  and  benzaldehyde ;  when  passed  over 
palladium-black,  it  is  decomposed  into  carbon  monoxide  and  hydrogen. 

Although  it  is  probable  that  the  oxidation  of  aldehydes  usually 
takes  place  by  the  dehydrogenation  of  an  aldehyde-hydrate,  the  author 
agrees  with  Baeyer  and  Villiger  (Abstr.,  1900,  i,  437)  that  the  first 
phase  in   the  autoxidation  of   aldehydes  consists  in  the   addition  of 
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oxygen  to  the  carbonyl  group  with  the  formatiou  of  a  per-acid,  which 
thoQ  reacts  with  a  second  molecule  of  aldehyde  to  form  the  corresponding 
acid. 

The  autoxidation  of  acetaldehyde  and  benzaldehyde  is  greatly  acceler- 
ated by  the  presence  of  palladium,  a  result,  no  doubt,  due  to  the 
adsorption  of  the  oxygen  by  the  finely  divided  metal,  whereby  the  con- 
centration of  the  oxygen  is  enormously  increased.  Quantitative 
experiments  on  the  rate  of  oxidation  of  benzaldehyde  by  oxygen,  both 
in  the  presence  and  absence  of  palladium,  show  that  water  has  little 
effect  on  the  velocity  of  oxidation ;  this  is  referred  to  the  slow  rate  at 
which  the  dehydrogeuation  of  the  aldehyde-hydrate  proceeds,  as  com- 
pared with  the  formation  of  acid  by  direct  autoxidation.  With 
acetaldehyde,  on  the  other  hand,  the  catalytic  oxidation  by  palladium 
is  retarded  by  the  presence  of  water.  The  authors  explain  this  result 
on  the  assumption  that  the  concentration  of  the  aldehyde  is  diminished, 
owing  to  the  formation  of  the  aldehyde-hydrate,  which  does  not  undergo 
autoxidation. 

It  is  also  mentioned  that  the  first  phase  in  the  catalytic  autoxidation 
of  acetaldehyde  by  dry  palladium  consists  in  the  formation  of  acetic 
anhydride. 

It  has  been  shown  previously  (this  vol.,  i,  347)  that  the  initial 
product  of  the  combustion  of  carbon  monoxide  is  formic  acid,  which 
then  decomposes  into  carbon  dioxide  and  hydrogen.  Since  carbon 
monoxide  is  an  intermediate  product  in  the  combustion  of  c%al  gas  in 
the  bunsen  flame,  the  author  has  examined  the  products  for  formic 
acid  ;  cold  water,  on  which  a  flime  was  allowed  to  impinge,  was  found 
to  contain  a  small  amount  of  formic  acid.  The  acid  was  also  identified 
in  the  air  of  rooms  in  which  flames  were  burning  and  in  the  products 
of  combustion  of  methane. 

Under  the  influence  of  dry  palladium  at  250°,  methane  breaks  down 
into  carbon  and  hydrogen.  When  passed  in  a  moist  condition  through 
a  hot  tube,  it  yields  carbon  dioxide  and  hydrogen. 

The  author  also  finds  that  carbon  burns  slowly  in  dry  oxygen  at 
730°,  thus  confirming  the  observation  of  Baker  (Abstr.,  1889,  465). 

F.  B, 

Preparation  of  Crystalline  Zinc  Formaldehydesulphoxylate. 
Badische  Anilin-  &  Soda-Fabrik  (D.R.-P.  248253.  Compare  Abstr., 
1910,  i,  40,  and  ii,  291). — The  di-zinc  salt  of  formaldehydesulphoxylic 
acid  has  been  previously  prepared,  and  the  anhydride  ('*  Decrolin  ") 
finds  technical  employment. 

When  a  solution  containing  zinc  formaldehydehyposulphite  and 
zinc  formaldehydesulphoxylate  after  concentration  under  reduced 
pressure  is  treated  with  alcohol,  the  former  salt  remains  in  solution, 
whilst  zinc  formaldehydesulphoxylate,  Zn(HS02*OH20)2,  separates  in 
crystalline  form  ;  a  70%  aqueous  solution  of  this  salt  at  20°  slowly 
deposits  small,  rhombic  leaflets  having  the  formula 

Zn(HS02-CH20)2.4H20, 
whilst   a    100%   aqueous    solution    at    60°    furnishes    the    compound 
Zn(HS02*CH20)2,3H20  in  glistening  mother-of-pearl-like  scales. 

F.  M.  G.  M. 
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Stereoisomerism  of  Trichloroacetaldoxime.  F.  Caklo  Palazzo 
{AUi  K.  Accad.  Lincei,  1912,  [v],  21,  ii,  530  — 535.  Compare  Palazzo 
and  Fazio,  Abstr.,  lUll,  i,  421). — As  a  roault  of  experiments  [with 
Egidi]  shortly  to  be  published,  the  author  finds  an  explanation  of  the 
anomalies  previously  observed  in  regard  to  Meyer's  cliloraloxime  in 
the  fact  that  it  is  not  an  individual  substance,  but  a  mixture  of  two 
Btereoisomerides.  The  decomposition  with  alkali  is  to  be  regarded  as 
occurring  as  follows : 


HC-CClg  HC-COgH 


HO 


-- >       ,,^U       '  — >       H,0  +  HCN  +  CO,. 


W  "^       HO-N 


HC-CClo  HC-CO^H  ^,       ^,    ,. 

U  ^Ti         -- >  U.w.  -->       stable  alkaline   salt. 

K.  V.  S. 

Synthesis  of  Alkyl  Glucosides  by  the  Action  of  Emulsin. 
/J-itfoPropyl  Glucoside  and  (SisoAmji  Glucoside.  Emile  Bouk- 
QUELOT  and  Marc  Bridel  {Compt.  rend.^  1912,  155,  854 — 857; 
J.  Fharm.  Chim.,  [vii],  6,  442—445.  Compare  this  vol.,  i,  790).— The 
glucosides  were  prepared  by  the  general  method  already  described  (this 
vol.,  i,  672).  /S-ifiO Propijl  glucoside,  m.ip.  123 — 125^  (corr.),  crystallises 
in  colourless,  odourless,  hygroscopic  needles,  having  a  bitter  taste.  It 
is  soluble  in  water,  alcohol,  and  ethyl  acetate,  and  has  [a]o  —  36 '3°  in 
water.  It  has  a  very  feeble  reducing  power,  probably  due  to  the 
presence  of  a  small  amount  of  dextrose.  The  synthesis  is  not  so  com- 
plete as  in  the  case  of  its  isomeride,  /8-propyl  glucoside,  thus  showing 
an  analogy  with  the  esterihcation  of  the  alcohols.  /3-isoAmyl  glucoside, 
m.  p.  99 — 100°  (corr.),  crystallises  in  colourless  needles,  having  a  dis- 
agreeable bitter  taste ;  it  is  not  hygroscopic,  and  does  not  reduce 
Fehling's  solution  ;  it  has  [aji,  —  36*4''  in  water.  Both  these  glucosides 
are  readily  hydrolysed  by  emulsin  in  aqueous  solution.  W.  G. 

Synthesis  of  Alkyl  Galactosides  by  means  of  Emulsin. 
^-Bthyl  Galactoside.  mile  Boukquelot  and  Henri  Herissey 
{Compt.  rend.,  1912,  155,  731—733;  J.  Fharm.  Chim.,  1912,  [vii],  6, 
385 — 390.  Compare  Bourquelot  and  Bridel,  this  vol.,  i,  592,  672, 
790). — y8-Ethyl  galactoside  can  be  synthesised  by  the  action  of  emulsin, 
obtained  from  almonds,  on  a  0*5%  solution  of  galactose  in  alcohol 
(79 — 80%),  kept  at  the  room  temperature  for  eighty-three  days.  So 
prepared,  it  crystallises  in  fine  needles,  m.  p.  123 — 125°,  and  agrees  in 
all  respects,  save  its  melting  point,  with  the  /8-ethyl  galactoside  pre- 
pared by  Fischer  and  Armstrong  from  /8-acetylchlorogalactose  (compare 
Abstr.,  1902,  i,  746).  It  is  readily  hydrolysed  by  sulphuric  acid,  or 
slowly  by  the  same  emulsin.  Hydrochloric  acid  in  alcoholic  solution 
converts  it  into  its  a-isomeride.  W.  G. 

The  Preparation  of  Glucosides.  Walter  A.  Jacobs  (/.  Biol. 
Clurni.,  1912,  12,  427— 428).— Two  methods  for  the  preparation  of 
glucosides  were  devised  by  Fischer ;  in  the  first,  the  alcoholic  solution 
of  the  sugar  is  saturated  with  hydrochloric  acid  ;  this  is  neutralised 
with   barium  carbonate  and  removed  as  barium  chloride.      The  large 
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expenditure  of  time  required  for  repeated  concentrations  and  extrac- 
tions with  alcohol  led  him  to  devise  a  second  method,  in  which  the 
sugar  and  alcohol  are  heated  with  a  small  amount  of  dry  hydrochloric 
acid  for  thirty  to  fifty  hours,  and  the  acid  removed  by  silver  oxide, 
but  the  reaction  occupies  several  days  and  is  not  complete.  The 
following  method  is  simple  and  gives  a  good  yield  in  a  day.  The 
sugar  and  alcohol  are  treated  with  acid  as  in  Fischer's  first  method. 
After  an  hour  all  reducing  power  disappears;  the  mixture  is  then 
concentrated  to  a  quarter  of  its  volume  in  a  vacuum  at  20°,  and  then 
poured  into  ordinary  alcohol  containing  a  little  acetic  acid.  The 
excess  of  hydrochloric  acid  is  removed  by  lead  carbonate,  and  the 
filtrate  after  treatment  with  hydrogen  sulphide  is  then  concentrated  in 
a  vacuum  and  the  glucosides  isolated  as  usual.  W.  D.  H. 

The  Behaviour  of  Starch  under  the  Influence  of  the  Silent 
Electric  Discharge.  Walthek  Lob  (Biochem.  Zeitsch.^  1912,  46, 
121 — 123). — One  c.c.  of  1%  starch  solution  after  the  action  of  the 
discharge  for  two  and  a-quarter  hours  gives  only  a  faint  yellow  colour 
with  iodine  solution,  osazones  can  be  formed,  and  the  solution  readily 
reduces  Fehling's  reagent.  0*5  Gram  dissolved  in  3  c.c.  of  water  still 
yields  a  blue  colour  with  iodine  solution  after  four  hours'  action  of  the 
discharge  ;  in  this  case  the  solution  also  yields  osazones.  Ten  c.c.  of 
1%  starch  solution  gives  no  reaction  with  iodine  after  three  and 
a-quarter  hours'  treatment.  S.  B.  S. 

Influence  .of  Temperature  on  Hydration  of  and  Absorption 
of  Alkali  by  Regenerated  Cellulose.  Clayton  Beadle  and  Henry 
P.  Stevens  {^th  Intern.  Conyr.  Appl.  Chern.,  1912,  13,  25 — 38). — An 
investigation  on  the  influence  of  temperature'  on  the  absorption  of 
water  and  sodium  hydroxide  from  aqueous  sodium  hydroxide  solutions 
containing  1 — 25%  sodium  hydroxide  by  regenerated  cellulose,  the 
particular  form  of  regenerated  cellulose  employed  being  a  monofil  of 
36u  denier  made  by  the  cuprammonium  process. 

It  is  found  that,  for  any  given  temperature  between  5°  and  40°,  a 
maximum  hydration  takes  place,  these  maxima  being  greater  the  lower 
the  temperature  ;  the  maximum  for  0°,  however,  falls  below  that  for  5° ; 
at  5°,  12°,  20°,  30°,  and  40°,  maximum  hydration  takes  place  in  about 
9%,  10%,  10—11%,  11—12%,  and  11-^12%  sodium  hydroxide  solution 
retrpectively,  the  amounts  of  water  absorbed  per  100  parts  of 
regenerated  cellulose  at  tl^ese  maxima  being  roughly  2700,  1560,  920, 
620,  and  480  parts. 

Similarly  with  regard  to  the  absorption  of  sodium  hydroxide,  in 
which  case  maximum  absorption  at  5°,  12°,  20°,  30°,  and  40°  takes 
place  in  9%,  10%,  11—12%,  12—14%,  and  14%  sodium  hydroxide 
solution  respectively,  the  maximum  amounts  of  sodium  hydroxide 
absorbed  being  256,  162,  112,  82,  and  78  parts  respectively  per 
100  parts  of  regenerated  cellulose. 

The  solution  absorbed  by  the  cellulose  from  dilute  sodium  hydroxide 
solutions  between  0°  and  40°  is  more  concentrated  than  the  unabsorbed 
or  surrounding  liquid,  but  for  every  given  temperature  there  exi»ts  a 
certain  concentration  at   which   the  absorbed   solution  baa  the  same 
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compoHition  as  IheHunounding  Koliition  ;  this  point  is  somewhere  about 
6%  tor  0°,  8— 9%  for  20^  and  9—10%  for  30°. 

The  effect  of  the  addition  of  sodium  chloride  to  the  sodium  hydroxide 
Bohition  has  also  been  investigated.  It  is  found  that  the  hydration  of  the 
cellulofNe  varies  but  very  slightly,  increasing  between  4%  and  13%  sodium 
hydroxide  content,  above  which  strength  it  slightly  diminishes ;  at  its 
maximum  hydration  (at  5°)  it  is  never  more  than  about  one-tenth  of 
the  hydration  observed  in  the  absence  of  sodium  chloride.  The  pro- 
portion of  sodium  hydroxide  absorbed  by  the  cellulose,  however, 
becomes  greater  owing  to  the  presence  of  the  sodium  chloride. 

Tiie  addition  of  other  soluble  salts  also  alters  the  hydration  and 
sodium  hydroxide  absorption  in  a  marked  degree.  W.  H.  G. 

MethylethylpropylisobutylammoniumcZ-Camphorsulphonate. 
Edgau  VVedekind  {Ber.,  1912,  45,  2940 — 2942.  Compare  Pope  and 
Read,  Trans.,  1912,  101,  519). — The  author  has  made  unsuccessful 
attempts  to  resolve  methylethylpropylisobutylammonium  hydroxide  by 
means  of  (/-camphorsulphonic  acid  and  o?-bromocamphorsulphonic  acid. 

H.  W. 

Action  of  Metals  on  Alkyldichloroamines.  Erwin  Ott  {Ber., 
1912,  45,  2922— 2923).— According  to  Willstiitter  and  Kahn,  the 
action  of  finely-divided  silver  on  dimethylchloroamine  results  in  the 
formation  of  tetramethylmethylenediamine,  CH2(NMe2)2,  and  dimethyl- 
amiue  hydrochloride.  The  author  shows  that  silver,  zinc  or  magnesium 
have  very  little  action  on  solutions  of  alkyldichloroamines  in  neutral 
solvents.  Baeyer's  "activated"  magnesium  reacts  readily  with  ethereal 
solutions  of  dichloroamines,  and  yields  the  amines  themselves  after 
addition  of  water.  Sodium  reacts  vigorously  with  a  solution  of 
ethyldichloroamine  in  xylene  at  80 — 100°,  with  evolution  of  nitrogen, 
saturated  hydrocarbons,  and  acetylene,  and  formation  of  sodium  chloride 
and  sodium  acetylide.  Methyldichloroamine  behaves  somewhat 
similarly,  without,  however,  evolving  acetylene. 

/8-Alkylhydroxylamines  may  be  readily  isolated  as  intermediate 
products  in  the  reduction  of  alkyldichloroamines  to  amines  in  aqueous 
alkaline  suspension  by  means  of  metals,  alkali  sulphides,  etc. 

H.  W. 

Preparation  of  a  Therapeutically  Valuable  Derivative  of 
Hexamethylenetetramine.  Emanuel  Merck  and  W.  Eichholz 
(D.ll.-P.  247990). — When  an  alcoholic  solution  of  hexamethylene- 
tetramine is  treated  with  an  equimolecular  proportion  of  glycocholic 
acid,  the  solution  evaporated  in  a  vacuum,  and  the  syrupy  product  left 
in  a  desiccator,  it  hardens  to  a  mass  which  can  be  pulverised  and 
sinters  at  about  78",  decomposing  without  fusion  at  100—103°.  • 

F.  M.  G.  M. 

Some  Derivatives  of  Choline.  II.  Koemer  R.  Renshaw 
{J.  Anier.  Cheni.  >Soc.,  1912,  34,  1615— 1619).— [With  F.  G.  Flood.]— 
lodocholine  iodide,  m.  p.  237 "5°  (corr.),  can  be  obtained  in  70%  yield  by 
leaving  a  solution  of   trimethylamine   (1    mol.)   and  ethylene  iodide 
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(1  mol.)  in  toluene  for  6 — 8  days  in  sealed  tubes.  The  jjeriodidej 
CHgT'CHg'NMeglJg*  forms  lon^r,  dark  reddish-brown,  lustrous  needles, 
lodocholine  nitrate,  m.  p.  183*5°  (corr.),  prepared  by  the  interactioa  of 
iodocholine  iodide  and  silver  nitrate,  crystallises  in  thin,  lustrous  plates, 
and  when  heated  for  twelve  hours  with  an  aqueous  solution  of  silver 
glycerophosphate  yields  silver  iodide,  choline  phosphate,  glycerol,  and 
some  silver  phosphate. 

[With  B.  M.  MacBride.]— Bromocholine  bromide,  m.  p.  23^*5° 
(corr.),  can  be  obtained  in  90%  yield  by  heating  ethylene  bromide  with 
trimethylamine  in  sealed  tubes  at  70 — 80°.     The  nitrate, 

CHgBr-UHg-NMeg-NOg, 
m.  p.  200°  (corr.),  crystallises  in  large  plates.  E.  G. 

New  Compounds  of  the  Choline  Type.  II.  Acetyl 
Derivatives  of  a-Methylcholine,  " /?-Homocholine,"  and 
"  y-Homocholine."  G.  A.  Menge  {J.  Biol  Chem.,  1912,  13, 
97 — 109). — The  compounds  described  are  prepared  by  heating  the 
choline  compound  with  a  considerable  excess  of  the  acyl  chlorides 
generally  in  a  sealed  tube  at  100°.  The  reaction  product  is  poured 
into  dry  ether,  and  the  acyl  derivative  separated  as  an  oily  solid. 

Acetyl- a-methylcholine  is  a  slightly  oily,  crystalline,  hygroscopic, 
white  solid  ;  the  platinichloride  forms  a  dense  yellow,  crystalline 
precipitate,  m.  p.  222 — 223°  (corr.) ;  the  aurichloride  is  a  pale  yellow, 
crystalline  solid,  m.  p.  124 — 125 "5^  (corr.), 

Beazoyl-a-methylcholim  forms  a  crystalline,  hygroscopic  solid  ;  the 
platinichloride  darkens  above  233°,  decomp.  236*5 — 237*5°  (corr.) ;  the 
aurichloride  forms  a  pale  yellow,  very  viscous  oil. 

Phenylacetyl-a-methylcholine  is  likewise  an  oil.  The  platinichloride 
has  decomp.  245*7 — 246*7°  (corr.). 

Fhenylacetyl-jS-methylcholine  is  precipitated  as  an  oily  semi-solid  pro- 
duct;  the  platinichloride  has  m.  p.  216 — 217°  (corr.).  The  aurichloride 
sinters  above  60°,  in.  p.  74*5 — 76°,  becoming  limpid  and  clear  at  85°. 

Phenylacetyl-y-homocholine  separates  as  a  colourless,  flaky  solid. 
The  platinichloride  crystallises  in  clusters  of  prisms,  m.  p.  193 — 194° 
(corr.);  the  aurichloride  forms  flaky  crystals,  m.  p.  129 — 131°  (corr.). 

Propiony I- a-methylcholine  forms  a  platinichloride,  m.  p.  231 — 232° 
(corr.). 

Valeryl-a-methylcholine  platinichloride  sinters  above  219°,  decomp. 
with  effervescence  228—229°  (corr.);  the  aurichloride  forms  prisms, 
which  sinter  at  72°,  m.  p.  75°. 

Alonobromoisohexoyl-a-methylcholine  platinichloride  crystallises  in 
clusters  of  very  fine  needles,  decomp.  226 — 227°  (corr.). 

The  platinichloride  of  palmityl-a-methylcholine  decomp.  240 — 241° ; 
the  aurichloride  has  m.  p.  72 — 75°.  E.  F.  A. 

Behaviour  of  the  Amino-acids  and  Polypeptides  to  Neutral 
Salts.  I.  Paul  Pfeieeer  and  J.  von  Modelski  {Zeitsch.  physiol. 
Chem.,  1912,  81,  329—354).— The  amino-acids  and  polypeptides  form 
well  characterised,  crystalline  compounds  with  neutral  salts,  which 
exist  also  in  aqueous  solution.  They  are  obtained  either  by  allowing 
an  aqueous  solution  of  the  components  to  evaporate,  or  by  adding 
alcohol  and  effecting  crystallisation  in  closed  vessels. 

VOL.  ClI.  i.  3  ^ 
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Glycine  forms  additive  compounds  with  the  chlorides  and  bromides 
of  calcium,  strontium,  and  barium  of  the  type  CaCl2,2NH2*CH2*C02H, 
which  are  stable  in  the  air.  Calcium  chloride  also  forms  compounds 
with  1  and  with  3  mols.  of  glycine;  barium  chloride,  however,  yields 
only  one  type  of  compound.  Lithium  chloride  and  bromide  yield 
compounds  with  1  and  2  mols.  of  glycine  ;  lanthanum  chloride  combines 
with  3  mols.  Alanine,  glycylglycine,  and  diglycylglycine  form  similar 
additive  compounds  with  calcium  and  lithium  chlorides 

These  compounds  are  considered  to  have  the  constitution  of  salts 

both  of  the  carboxyl  and  amine  group,  namely,  R<C^-j^t|  v>  and  are 

3 

accordingly  termed  amphi-salts. 

Glycine  is  more  soluble  in  water  in  presence  of  neutral  salts.  The 
negative  residues  of  the  alkaline  earth  salts  arranged  in  decreasing 
order  of  activity  are  as  follows  :  ClO^  — >■  NO3  — >■  Br  -  ->  CI  — >- 
COgMe.  Calcium  is  more  active  than  strontium  or  barium  in 
increasing  solubility. 

It  is  considered  that  most  of  the  protein  salt  complexes  known  are 
true  chemical  compounds. 

Diglycine  barium  chloride,  HgO,  forms  large,  transparent  crystals 
with  rhombic  faces.  It  has  not  melted  at  250°.  The  corresponding 
bromide  forms  characteristic,  transparent  plates,  m.  p.  180°. 

Diglycine  strontium  chloride,  SHgO,  separates  in  colourless,  trans- 
parent, radially  grouped  crystals,  which  sinter  at  75 — 80°  The  bromide 
forms  similar  prismatic  crystals,  m.  p.  94°,  to  a  clear,  viscid  mass. 

Diglycine  calcium  chloride,  ^HgO,  yields  transparent,  prismatic 
needles,  m.  p.  68°.  The  corresponding  bromide  forms  colourless,  flat 
needles  without  any  definite  melting  point. 

Diglycine  magnesium  chloride,  SHgO,  forms  tiny,  colourless, 
intergrown  crystals,  which  sinter  at  215 — 220°. 

Diglycylglycine  calcium  chloride  gives  anhydrous,  transparent 
crystals  of  varying  habit,  which  are  not  melted  at  250°. 

Glycylglycine  lithium  chloride  crystallises  in  small,  transparent  needles. 

Dialanine  calcium  chloride,  SHgO,  forms  colourless  needles.    E.  F.  A. 

Losses  in  the  Isolation  of  the  Monoamino-acids  by  the 
Ester  Method.  III.  Liberation  of  the  Esters  by  means  of 
Lead  Hydroxide.  Emil  Abdeehalden  and  Arthur  Weil  (Zeilsch. 
physiol.  Chem.,  1912,  81,  226— 227).— Zelinsky,  Annenkolf,  and 
KulikofE  (Abstr.,  1911,  i,  773)  have  described  the  preparation  of  the 
free  amino-acid  esters  from  their  hydrochlorides  by  heating  with  excess 
of  lead  hydroxide.  The  method  has  been  tested  with  alanine  and 
glycine  or  with  mixtures  of  both  acids,  but  the  yields  obtained  are  very 
unsatisfactory.  E.  E.  A. 

The  Possible  Isomeric  Tripeptides  from  the  Three  Mono- 
aminocarboxylic  Acids  :  Glycine,  c?- Alanine,  and  /-Leucine, 
Emil  Abderhalden  and  Andor  Fodor  (Zeitsch.  physiol.  Chem.,  1912, 
81,  1 — 52) — The  six  possible  tripeptides  from  glycine,  c^-alauine,  and 
Z-leucine  have  been  synthesized  by  the  ordinary  methods.  They  dift'er 
only  slightly  in  physical  properties;  this  emphasises  the  difficulty  of 
the  identification  of  proteins.  Mixtures  of  all  six  cannot  be  separated 
into  the  components. 
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The  cell  ferments  (press  juice  from  liver  or  pancreas,  etc.)  behave 
alike  as  regards  the  order  in  which  they  attack  the  tripeptides. 
Activated  pancreatic  extract  behaves  quite  differently,  attacking  the 
compounds  from  the  other  end. 

Ghloroacetyl-d-alanyl-\-leucine^  prepared  from  <f-alanyl-Meucine, 
[ajo  - 16-96°,  crystallises  in  macroscopic  needles  in  feather-like 
aggregates,  m.  p.  175°,  [a]^  -51-58°. 

Glycyl-di-alanyl-\-leucine  separates  in  macroscopic,  (^lender,  colourless 
needles,  m.  p.  239—240°  (decomp.),  [a]^  -89  85°.  The  copper 
derivative  is  a  bright  blue,  amorphous,  glassy  mass. 

Chloroacetyl-l-leucyl-d  alanine  forms  colourless  crystals,  m.  p. 
136—137°  [a]^  -41-5°. 

Glycyl-\-leucyl-d-alanine  crystallises  in  concentrically  arranged 
needles  of  silky  lustre,  m.  p.  235—236°,  [aj^  -  59-04°.  The  copper 
derivative  is  reddish-violet  in  aqueous  solution. 

Chloroacetyl-Ueucine  has  m.  p.  132—133°,  [a]^  -13-82°;  the 
corresponding  dipeptide  has  [aji,—  35*23°. 

d-a-Bromopropionylglycyl-\-leucine  forms  macroscopic,  concentrically 
grouped  needles  or  prisms,  m.  p.  152°,  [a]^  + 14-7°. 

d-AlanylglycylA-leucine  separates  in  lustrous,  silky  needles,  m.  p. 
243°  (decomp.),  [aj^  -  11*2°.  The  copper  compound  forms  a  vitreous 
blue  mass,  dissolving  in  water  with  an  ultramarine -blue  coloration. 
Z-Leucylglycine  has  [a]o  —  84-5°. 

a-d-Fropionyl-l-leucylglycine  crystallises  in  slender,  intergrown 
needles,  m.  p.  154—155°,  [a]£?  -  24-8°. 

d-Alanyl-\-leucylglycine  forms  needles,  m.  p.  246 — 247°  (decomp.), 
[a]u  -  30-43°.  The  copper  salt  is  greyish-blue  and  violet-red  in  aqueous 
solution. 

d-Alanylglycine  has  [a]i?  -H  48-33°. 

a-d-Bromoisohexoyl-d-alanylglycine  yields  stellate  aggregates  of 
needles,  m.  p.  129°,  [a]^°  -2*52°. 

l-Leucyl-d-alanylglycine  crystallises  in  slender  needles,  which  become 
brown  at  244°,  m.  p.  252 — 253°.  The  copper  compound  is  unique 
in  being  very  soluble  in  absolute  alcohol. 

Glycyl-cZ-alanyl-Meucine  is  hydrolysed  by  yeast  juice  to  glycine  and 
c?-alanyl-^-leucine. 

Glycyl-Meucyl-c?-alanine  is  hydrolysed  in  a  similar  manner  to  glycine 
and  neucyl-c?-alanine.  The  precise  character  of  the  products  of 
hydrolysis  of  these  two  tripeptides  by  other  ferment  solutions  could 
not  be  established. 

c?-Alanylglycyl-Meucine  is  hydrolysed  by  activated  pancreas  extract 
to  c?-alany]glycine  and  ^leucine ;  all  other  enzymes  convert  it  into 
c?-alanine  and  glycyl-Z-leucine. 

cZ-Alanyl-Z-leucylglycine  is  hydrolysed  by  all  enzymes  to  c^alanine  and 
Z-leucylglyeine. 

^Leucyl-(i-alany]glycine  gives  Meucyl-o?-alanine  with  activated 
pancreas  euzyme,  and  cZ-alanylglycine  and  Meucine  in  all  other  cases. 

Lastly,  Meucylglycyl-c^-alanine  gives  glycyl-cZ-alanine  and  ^-leucine 
with  yeast  extract,  and  Meucylglycine  and  c^-alanine  with  pancreas 
extract.  E.  F.  A. 

3  t  2 
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Separation  of  Amino  acids  by  means  of  the  Carbamino- 
reaction.  Max  Siegfried  and  E.  Sciiutt  {Zeitsch.  physio/.  Chem.y 
1912,  81,  260 — 273). — The  carbamino-reaction  for  the  separation  of 
amino-acids  has  been  tested  under  a  variety  of  conditions  (compare 
Siegfried  and  Sohmitz,  Abstr.,  1910,  i,  448).  It  is  found  that  glutamic 
and  aspartic  acids  are  completely  precipitated,  glycine  almost  com- 
pletely, and  about  four-fifths  of  the  total  leucine  and  asparagine. 
Glucosamine  is  also  precipitated  to  the  extent  of  80%.  Some  20 — 35% 
of  the  other  monoamino-acids  are  precipitated  as  carbamino-derivatives  ; 
phenylalanine,  however,  which  is  very  resistant  to  the  carbamino- 
reagent  (Siegfried  and  Neumann,  Abstr.,  1908,  i,  379),  only  gives  about 
8%  of  precipitate.  E.  F.  A. 

Putrefaction  Researches  with  cZ-GHutamic  Acid  and  Studies 
on  y-Aminobutyric  Acid.  Emil  Abderhalden  and  Karl  Kautzsch 
{Zeitsch.  physiol.  Chem.,  1912,81,294 — 314). — Ackermann  stated  that 
in  the  putrefaction  of  glutamic  acid  mixed  with  sodium  chloride, 
dextrose  and  Witte's  peptone,  y-aminobutyric  acid  was  found  in  small 
quantity.  It  is  very  doubtful  if  this  originates  from  the  glutamic  acid, 
for  in  the  present  research  no  trace  of  it  was  found  either  when 
glutamic  or  pyrrol  idonecar  boxy  lie  acid  was  employed.  The  question 
whether  by  biological  (bacterial)  agents,  pyrrolidonecar  boxy  lie  can  be 
converted  into  pyrrolidinecarboxylic  acid  was  also  investigated,  but 
without  decisive  results.  W.  D.  H. 

Decomposition  of  Salts  of  Glutamic  Acid  on  Heating 
their  Aqueous  Solutions  and  a  New  Optically  Active  Non- 
sugar.  Vladimir  Stanek  {Zeitsch.  Zuckerind.  Bohm^  1912,  37, 
1 — 17). — When  aqueous  solutions  of  glutamic  acid  are  heated,  two 
isomeric  acids  are  formed,  namely,  ^glutimic  acid,  which  predominates 
at  lower  temperatures,  such  as  those  customary  in  sap-boiling  in  the 
industry,  and  cZ^glutimic  acid,  which  is  almost  the  sole  product  at 
temperatures  above  200°.  Z-Glutimic  acid  forms  colourless  crystals, 
m.  p.  162 — 163°,  [ajo  -  9*9°  ;  when  hydrolysed  with  hydrochloric  acid 
the  laevorotatory  hydrochloride  of  glutamic  acid  is  obtained.  In 
similar  conditions  inactive  glutimic  acid  yields  the  hydrochloride 
of  rf^glutamic  acid.  /-Glutimic  acid  has  been  identified  in  molasses, 
where  it  is  present  to  the  extent  of  at  least  3%.  This  causes  an  error 
of  1*23%  in  the  determination  of  the  sugar  present  by  polarimetric 
methods.  E.  F.  A. 

The  Copper  Complexes  of  Amino-acids,  Peptides,  and 
Peptones.  I.  Philip  A.  Kober  and  K.  Sugiura  (/.  Biol.  Chem., 
1912,  13,  1 — 14). — A  quantitative  method  is  described  for  preparing 
copper  salts  of  soluble  amino-acids  and  peptides,  of  insoluble  amino- 
acids  having  soluble  copper  salts,  and  insoluble  amino-acids  having 
insoluble  copper  salts.  Some  fifty  of  these  compounds  are  described, 
and  contain  1  atom  of  copper  to  one  mol.  of  peptide.  On  an  average, 
99%  of  the  copper  of  all  amino-acid  salts  is  precipitated  as  oxide 
when  treated  with  a  certain  excess  of  alkali.  In  the  case  of  peptide 
salts,  the  figure  varies  from  6  3  to  7  3%.  W.  D.  H. 
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Copper  Complexes  of  Amino-acids,  Peptides,  and  Peptones. 
II.  Their  Configurations  and  Relation  to  the  Biuret 
Reaction.  Philip  A.  Kober  and  K.  Sugiura  (Amer.  Chem.  J.,  1912, 
48,  383 — 411). — In  an  earlier  paper  (preceding  abstract)  it  has  been 
shown  that  monobasic  a-amino-acids  invariably  form  complex  copper 
salts,  CuAg,  and  that  the  same  is  true  of  /?-amino -acids  except  in  cases, 
such  as  isoserine,  in  which  there  is  an  OH-group  in  the  a-position. 
With  dibasic  amino-acids,  such  as  glutamic  and  aspartic  acids, 
compounds  of  the  formula  CuA  are  produced.  Fischer  has  found  that 
amino-acids  with  theNHg-group  in  the  y-,  8-,  or  c-position  do  not  form 
complex  copper  salts  whether  there  is  an  OH-group  in  the  a-position 
or  not. 

The  results  of  the  examination  of  fifty  polypeptides  have  now  shown 
that  1  mol.  of  polypeptide  combines  with  only  1  mol.  of  copper 
hydroxide.  The  imino-group  alone  does  not  seem  sufficient  to  form  a 
copper  salt ;  thus  bromo-  or  chloro-derivatives  of  dipeptides,  as  well  as 
hippuric  acid  and  formyl  derivatives  of  amino-acids,  all  having  an 
imino-group  but  no  amino-group,  do  not  form  complex  salts  with  copper 
hydroxide.  On  the  basis  of  these  facts  and  a  consideration  of  the 
valency  of  protein  nitrogen,  a  discussion  is  given  of  the  possible 
configurations  of  the  copper  complexes. 

A  study  has  been  made  of  the  behaviour  of  the  various  classes  of 
amino-acids  towards  the  biuret  reaction.  It  has  been  found  that  all 
simple  dipeptides  from  monoamino-acids  (excluding  their  amides)  and 
their  carboxyl  derivatives  give  a  deep  blue  colour  with  copper  in 
alkaline  solution.  The  neutral  copper  salts  of  all  tripeptides  from 
monoamino-acids  and  their  carboxyl  derivatives  (amide  derivatives 
excepted)  and  of  all  amides  of  dipeptides  change  colour  on  addition  of 
excess  of  alkali  and  give  "  semi-biuret  "  colours,  of  shades  varying  with 
the  constituent  amino-acids  and  the  temperature.  The  colour  of  the 
neutral  copper  salts  of  all  tetrapeptides  of  monoamino-acids  and  of 
amides  of  tripeptides  change  on  addition  of  excess  of  alkali  from  the  deep 
blue  of  the  neutral  copper  complex  to  the  purple-red  biuret  colour.  It 
seems  that  a  true  biuret  reaction  can  only  take  place  when  four 
nitrogen  atoms  are  so  arranged  that  they  can  combine  "  co-ordinately  " 
(in  the  sense  in  which  the  word  is  used  by  Werner)  with  the  copper  in 
an  alkaline  solution.  A  semi-biuret  reaction  can  only  occur  when 
three  nitrogen  atoms  are  so  arranged  that  they  can  combine 
co-ordinately  with  the  copper  in  an  alkaline  solution.  E,  G. 

Preparation  of  a  Bromo-a-ethylbutyrylcarbamide.  Farben- 
FABRiKEN  voRM.  Friedr.  Bayer  &  Co.  (D.K.-P.  249906). — It  is  found 
that  a-bromo-a-ethylbutyrylcarbamide  (Abstr.,  1911,  i,  118),  m.  p. 
116 — 118°,  can  be  more  satisfactorily  prepared  as  follows:  (1)  a-bromo- 
a-ethylbutyrylamide  (100  parts)  is  dissolved  in  500  parts  of  carbon 
tetrachloride,  and  treated  with  the  requisite  amount  of  cyanic  acid  and 
the  mixture  heated  at  100°  during  five  hours,  or  (2)  from  a-bromo- 
a-ethylhutyrylcarhamyl  chloride,  a  colourless  liquid,  b.  p.  90 — 98°/20  mm. 
(obtained  by  the  action  of  phosphorus  pentachloride  on  a-bromo-a-ethyl- 
butyrylurethane),  by  the  action  of  10%  ammonium  hydroxide  solution 
(3  parts)  at  a  low  temperature.  F.  M.  G.  M. 
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Preparation  of  Amides  and  Carbamides  of  Higher  Bromo- 
or  lodo-faity  Acids.  Fakhenfaiiriken  voum.  Friedu.  Bayer  <fe  Co. 
(D.R.-P.  248993). — Tlie  amides  and  carbamides  of  halogenated  acids 
containing  an  eleven-carbon  complex  are  found  to  be  of  therapeutic 
value,  and  to  be  readily  prepared  by  ordinary  methods. 

JH-iodoh'assidyl  chloride  crystallises  from  methyl  alcohol  ;  the  amide, 
colourless  aggregates,  has  m.  p.  93°,  and  can  also  bo  prepared  by 
treating  hehenolamide  (m.  p.  92°)  at  60°  during  three  hours  with  an 
acetic  acid  solution  of  iodine. 

The  carbamide  of  dibromobehenic  acid  forms  colourless  crystals, 
m.  p.  149^  and  the  amide,  a  crystalline,  colourless  product,  m.  p.  78°. 
Jodohehenamide  has  m.  p.  78°.  F.  M.  G.  M. 

Thiocarbimides  :  Ethyl  AUyliminothiolcarbonate.  Wilhelm 
Schneider  {Ber.,  1912,  45,  2961— 2965).— The  thiocarbimide  of 
iclucosides,  for  example,  sinigrin,  can  be  regarded  as  derived  from  a 
hypothetical  alkyliminothiolcarbonic  acid,  NRIC(SH)'OH  (Gadamer, 
Abstr.,  1897,  i,  360;  1898,  i,  38).  A  derivative  of  this  acid,  namely, 
ethyl  methyl  phenyliminothiolcarbonate,  NPhIC(SMe)*OEt,  has  already 
been  prepared  (Liebermann,  Abstr.,  1881,  44;  1882,  296);  but  as 
aromatic  thiocarbimides  apparently  do  not  occur  naturally,  the  author 
by  a  similar  process  has  prepared  the  corresponding  allylimino- 
compound. 

[With  GusTAV  HOllweck.] — Allylthiourethane  (Hofmann,  Ber., 
1869,  2,  117)  treated  in  alcoholic  solution  with  an  equimolecular 
quantity  of  ammoniacal  silver  solution  gives  a  yellow  silver  salt, 
C3H^-N:C(SAg)-0Et,  m.  p.  112—118°,  which  reacts  with  ethyl  iodide 
in  ethereal  solution  at  100°,  producing  ethyl  allyliminothiolcarhonate, 
an  oil,  b.  p.  88 — 92°/14  mm.,  of  characteristic  odour,  which  gradually 
decomposes  when  exposed  to  air  and  light.  On  boiling  with  an  alkaline 
solution  of  lead  oxide,  no  formation  of  lead  sulphide  occurs. 

D.  F.  T. 

Preparation  and  Properties  of  Pure  Thiocyanic  Acid. 
U.  Ruck  and  H.  Steinmetz  {Zeitsch.  anorg.  Chem.,  1912,  77,  51 — 89). 
— The  method  of  Rosenheim  and  Levy  (Abstr.,  1907,  i,  489)  has  been 
improved  in  detail,  and  an  apparatus  is  described,  but  much  decompo- 
sition of  the  product  by  the  sulphuric  acid  occurs.  Better  results  are 
obtained  by  using  potassium  hydrogen  sulphate  in  place  of  sulphuric 
acid.  For  the  preparation  of  pure  gaseous  thiocyanic  acid,  an  apparatus 
is  described  in  which  purified  and  dried  hydrogen  enters  a  flask  con- 
taining glass  and  porcelain  balls,  which  can  be  agitated  by  means  of  a 
glass  stirrer,  together  with  potassium  thiocyanate  (1  mol.).  Potassium 
hydrogen  sulphate  (IJ  mol.)  is  added  gradually  through  a  side-tube. 
A  vacuum  of  about  40  mm.  is  maintained.  The  gas  evolved  is  free 
from  sulphur  dioxide,  formic  acid,  or  hydrogen  sulphide.  The  yield, 
as  determined  by  conversion  into  the  white  silver  salt,  is  20%.  The 
method  of  Rosenheim  and  Levy  always  yields  a  coloured  silver  salt. 

It  is  not  possible  to  dry  the  materials  so  thoroughly  that  the 
product  is  quite  anhydrous,  the  best  result  being  a  97%  acid.  It  is, 
therefore,  necessary    to  dry  the  gas.     Commercial    phosphoric   oxide 
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introduces  impurities,  but  the  pure  compound  is  chemically  indifferent, 
and  Merck's  preparation  proves  to  be  sufficiently  free  from  impurities. 
The  drying  tubes  are  packed  with  this  phosphoric  oxide,  arranged  in 
about  20  layers  in  each  tube,  supported  on  glass  wool.  Condensation 
takes  place  in  U -tubes  cooled  by  solid  carbon  dioxide  and  alcohol. 
The  solid  product  usually  shows  a  very  faint  yellow  tint.  A  special 
closed  apparatus  is  described  in  which  the  solid  thiocyanic  acid  may  be 
weighed,  dissolved  in  water,  and  precipitated  by  silver  nitrate.  The 
product  proves  to  be  pure. 

The  gas  is  stable,  and  only  slightly  poisonous.  The  solid  is  stable 
in  dry  hydrogen  at  — 15°,  and  dissolves  readily  in  water,  alcohol, 
ether,  or  benzene.  The  yellow  decomposition  product  is  insoluble  in 
benzene,  but  dissolves  readily  in  alcohol.  Cryoscopic  measurements  in 
benzene,  nitrobenzene,  and  glacial  acetic  acid  give  results  indicating 
a  mixture  of  single  and  double  molecules.  C.  H.  D. 

Iron  Salts  which  Combine  with  Carbon  Monoxide.  Wilhelm 
Manchot  [with  Ernest  Merry  and  Pierre  Woringer]  {Ber.,  1912, 
45,  2869 — 2879). — Little  is  known  of  the  absorption  of  gases  by  iron 
compounds  other  than  that  present  in  the  blood.  Manchot  and  Friend 
(Abstr.,  1908,  ii,  375)  have  shown  that  cuprous  chloride  as  such  does 
not  absorb  carbon  monoxide,  but  only  in  the  form  of  a  complex.  The 
same  is  true  of  iron  compounds.  Hofmann's  ferropentacyano-ammino- 
sodium,  [Fe(CN)5NH3]N'a3,6H20,  absorbs  carbon  monoxide  in  aqueous 
solution,  the  ammonia  being  replaced  by  carbon  monoxide.  The 
reaction  is  dependent  on  the  temperature  and  concentration  ;  thus  a 
solution  containing  0*022  mol.  of  the  iron  salt  absorbs  only  about  12*5 
litres  of  carbon  monoxide  after  many  hours  at  0°,  whilst  a  solution 
containing  0"0037  mol.  absorbs  22*4  litres  (per  gram-atom  of  iron)  at 
21-2°  in  fifteen  minutes.  Since  absorption  of  carbon  monoxide  does  not 
occur  in  aqueous  ammonia,  but  proceeds  rapidly  in  acid  solution, 
it  seems  that  the  reaction  is  one  of  dissociation  : 

Na3Fe(CN)5NH3  —  Na3Fe(CN)5  +  NH3, 
the  absorption    of    carbon     monoxide    being   rapid    under    conditions 
favourable  to  the  removal  of  ammonia. 

Similar  results  have  been  obtained  in  experiments  on  the  absorption 
of  nitric  oxide  by  the  same  iron  compound.  The  iron  compound  does 
not  absorb  ethylene  or  acetylene,  but  slowly  combines  with  one 
equivalent  of  oxygen,  the  iron  being  simultaneously  oxidised  to  the 
ferric  state. 

Hofmann  obtained  the  iron  compound  of  the  constitution  given 
above  by  saturating  a  cold  25%  aqueous  solution  of  sodium  nitro- 
prusside  with  ammonia,  and  filtering  the  crystalline  precipitate  before 
the  whole  of  the  nitroprusside  had  disappeared.  (The  author  finds  the 
substance  has  the  composition  Na3[Fe(CN)5NH3],3H20,  after  drying 
over  calcium  chloride.)     A  disodium  ammonium  aalt^ 

Na2(NH,)[Fe(CN)5NH3],2H20, 
is  obtained  when  the  mixture  is  kept  for  twenty-four  hours,  so  that  the 
whole    of    the    nitroprusside  enters  into  the  reaction.     The   reaction 
between  sodium   nitroprusside  and    aqueous    ammonia,    therefore,    is 
accompanied    by   reduction    of    the    iron    to    the    ferrous    state   and 
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proceeds  according  to  the  equation,  Na2[Fe(CN)5NO]  +  3NHg  +  H20  = 
Na2(NHJ[Fe(CN)^-NH8]  +  NH^-N02;  ammonium  nitrite  has  been 
detected  in  the  solution.  C.  8. 

cyc/oPentadiene.  Karl  von  Auwebs  (J5er.,  1912,  46,  3077—3080). 
— The  refraction  of  a  very  pure  specimen  of  c?/c?opentadiene  obtained 
by  distillation  at  a  low  temperature  under  diminished  pressure  has 
been  determined  with  the  following  results:  Ua  r45031,  Wd  1*45418, 
Tip  1-46355,  ny  1-47172,  Di'  08190,  at  4-1°. 

A  comparison  of  the  dispersivity  of  this  specimen  with  the  values 
obtained  by  Stobbe  and  Reuss  (this  vol.,  i,  842),  shows  that  cyclo- 
pentadiene  distilled  under  ordinary  pressure  is  not  so  strongly  poly- 
merised, as  has  hitherto  been  supposed,  and,  consequently,  the 
previously  observed  depression  of  the  molecular  refraction  cannot  be 
due  to  polymerisation  (compare  Auwers  and  Eisenlohr,  Abstr.,  1910, 
ii,  367,  561>. 

Thiophen,  furfuran,and  pyrrole  resemble  c^/c^opentadiene  in  exhibiting 
a  depression  in  their  molecular  refraction,  and  it  would  thus  appear 
that  this  depression  is  characteristic  of  both  iso-  and  hetero-cyclic  ring- 
systems    of    the   type    ^^.*^!!>X    (where   X  =  CH2,   S,    0,   NH). 

According  to  the  author,  the  depression  is  to  be  referred  not  to  a  specific 
influence  of  the  supplementary  or  subsidiary  valencies,  but  to  the 
group  CHICH'CHICH,  the  position  of  which,  in  the  five-membered 
ring,  becomes  fixed  in  such  a  manner  as  to  lead  to  the  neutralisation  of 
the  main  and  partial  valencies.  F.  B. 

Benzene  Structure  Reviewed  from  Thermochemical  Stand- 
point. II.  WiLLEBRORD  ToMBROCK  {CJiem.  News,  1912,  106, 
201 — 202.  Compare  this  vol.,  i,  842). — The  heat  of  combustion  of 
benzene  may  be  accounted  for  by  Kekule's  formula  on  the  assumption 
that  the  thermal  influence  of  the  aromatic  character  is  considerable,  or 
by  the  centric  formula  on  the  assumption  that  the  th.ermal  influence  of 
the  aromatic  character  is  negligible.  G.  S. 

Thermochemistry  of  Benzene.  H.  Stanley  Redgrove  (Chem. 
News,  1912,  106,  224— 225).~In  connexion  with  Tombrock's  last 
communication  (this  vol.,  i,  842),  the  author  gives  further  thermo- 
chemical calculations  which  show  the  untenability  of  Kekule's  formula 
for  benzene,  and  are  in  favour  of  Baeyer  and  Armstrong's  centric 
formula.  T.  S.  P. 

Observations  on  the  Hydrogenation  of  Aromatic  Com- 
pounds. Heinrich  Wieland  {Ber.,  1912,  45,  2615 — 2617). — From 
his  experiments  on  the  catalytic  hydrogenation  of  olefinic  and  aromatic 
compounds  (this  vol.,  i,  247)  in  the  presence  of  colloidal  palladium,  the 
author  has  drawn  the  conclusion  that  unsaturated  compounds  which 
decolorise  potassium  permanganate  may  be  catalytically  hydrogenised. 
In  reply  to  Willstatter  and  Hatt  (this  vol.,  i,  545),  who  maintain  that 
no  such  relatiouship  exists,  the  author  points  out  that  the  difference  in 
the  rate  of  reduction  of  aromatic  and  olefinic  compounds  is  so  great 
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that  under  the  conditions  employed  by  him  the  former  remain 
practically  unchanged,  whereas  the  defines  are  more  or  less  rapidly 
hydrogenised.  Further,  the  permanganate  reaction  must  be  carried 
out  under  definite  conditions  in  order  that  the  above-mentioned 
relationship  may  be  maintained. 

Benzene  is  readily  oxidised  by  a  permanganate  solution  acidified  with 
sulphuric  acid,  and  may  be  catalytically  reduced  by  palladium-black 
and  hydrogen  under  the  conditions  employed  by  Willstatter  and 
Hatt. 

Palladium  is  less  sensitive  to  retarding  influences  than  platinum ; 
the  reduction  of  benzene  by  palladium  and  hydrogen  still  takes  place, 
although  with  somewhat  diminished  velocity,  in  the  presence  of 
thiophen,  which  completely  inhibits  the  hydrogenation  by  means  of 
platinum.  F.  B. 

Autoxidation  of  Benzenoid  Hydrocarbons  when  Exposed  to 
Light.  Hermann  Suida  {Ber.,  1912,  46,  2909— 2910).— The  author 
has  shown  that  considerable  quantities  of  peroxides  of  hydrocarbons 
are  formed  during  the  autoxidation  of  homologues  of  benzene.  He  con- 
siders that  in  the  case  of  the  autoxidation  of  phenanthraquinone  in  the 
presence  of  aromatic  hydrocarbons  (Benrath  and  von  Meyer,  this  vol., 
i,  876),  the  former  plays  the  role  of  a  suitable  "  acceptor  "  by  disturbing 
the  equilibrium  usually  attained  in  the  autoxidation  of  hydrocarbons, 
R-hOg^^ROg,  by  the  removal  of  oxygen.  H.  W. 

Isomeric  Changes  of  Haloids  Containing  a  Tertiary  Radicle 
in  the  Molecule.  A.  I.  Lepin  {J.  Buss.  Phys.  Cliem.  Soc,  1912,  44, 
1165 — 1189). — After  discussing  the  literature  of  the  subject  (compare 
Michael  and  Leupold,  Abstr.,  1911,  i,  250,  and  others),  the  author 
describes  his  own  experiments  on  a-bromo-a-phenyl-y8y8-dimethyl- 
propane,  CMeg'CHPhBr.  From  the  results  obtained  he  draws  the 
conclusion  that  haloids,  the  molecule  of  which  contains  a  tertiary 
radicle  and  in  which  the  halogen  is  adjacent  to  the  carbon  atom 
combined  directly  with  the  tertiary  radicle,  at  a  sufficiently  high 
temperature  undergo  isomeric  change  in  two  directions  simultaneously  : 
(1)  the  halogen  atom  and  one  of  the  hydrocarbon  groups  of  the 
tertiary  radicle  change  places,  with  the  result  that  the  carbon  skeleton 
of  the  original  compound  is  changed,  and  the  corresponding  tertiary 
isomeride  formed ;  (2)  the  tertiary  compound  formed  and  also  the 
original  haloid,  as  far  as  the  structures  of  the  molecules  allow, 
undergo  transformations  which  are  regarded  as  the  result  of  successive 
changes  of  position  between  halogen  and  hydrogen  atoms  without 
change  of  the  carbon  skeleton. 

Phenyltert.-butylcarbinol,  CMeg'CHPh'OH,  prepared  from  benz- 
aldehyde  and  magnesium  tert.-hntyl  chloride,  forms  fine  needles, 
m.  p.  45°. 

a-Bromo-a-phenyl-Pp-dimethylpropane,  CMeg'CHPhBr,  forms  a 
colourless  liquid,  b.  p.  IO97IO  mm.,  D^  1-2563,  Df  1-2373, 
n^  1-53977,  which  solidifies  to  a  glassy  mass  when  cooled  in  a 
mixture  of  solid  carbon  dioxide  and  ether. 

The  principal  products  obtained  on  heating  this  bromo-derivative 
for  six  hours  in  a  sealed  tube  at  220°  are  :  I.  j8-Phenyl-y-methyl-AP- 
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butylene  (compare  Blaise  and  Courtot,  Abstr.,  1906,  i,  793),  D^  09080, 
Df  0'8917,  n'o  1  "5 1635,  which,  when  oxidised  by  means   of    benzoyl 

CMe 
hydroperoxide,  yields  the  corresponding  a-oxide^  0<^Xtv«^  put    ^^   *^® 

form  of  a  mobile  liquid,  b.  p.  89—9478  mm.,  DJ  09976,  Df  0*9808, 
nS*  1*50757.  Hydration  of  this  oxide  by  prolonged  treatment  with 
water  faintly  acidified  with  sulphuric  acid  yields  ji-phenyl-y-raethyl- 
hutylene  py-glycol.,  OH'CMeg'CMePh'OH,  crystallising  from  light 
petroleum  in  small  needles,  m.  p.  84°,  which  do  not  distil.  Oxidation 
of  this  glycol  by  means  of  chromic  anhydride  and  potassium  hydrogen 
sulphate  yields  acetophenone,  and,  possibly,  a  small  proportion  of 
acetone.  II.  A  colourless  liquid,  CuHj^Br,  b.  p.  11 679  mm.,  D°  1-2495, 
Df  1*2304,  nj?  1*54052,  which  is  probably  the  tertiary  isomeride  of  the 
starting  product,  that  is,  CMegBr'CHMePh,  as  it  is  found  to  be 
formed  on  bromination  of  the  corresponding  alcohol  described  below. 

p-Phenyl-aa-dimethylpropyl  alcohol,  0H*CMe2*CHMePh,  prepared  by 
the  Grignard  reaction  from  acetone  and  a-bromoethylbenzene,  is  a 
colourless,  viscous  liquid,  b.  p.  6670*09  mm.,  105—107712  mm., 
D^  0*9954,  Df  0*9794,  n^  1*51932,  and  is  accompanied  by  two  modifica- 
tions of  ^y-diphenylbutane  (see  succeeding  abstract).  Treatment  of 
the  alcohol  with  hydrogen  bromide  yields  /8-phenyl-y-methyl-A^-butylene 
and  yS-bromo-y-phenyl-a-methylbutane  (see  above)^  T.  H.  P. 

Stereoisomeric  ^y-Diphenylbutanes  (Dimethyldibenzyls). 
A.  I.  Lepin  {J.  Russ.  Fhys.  Chem.  Soc,  1912,  44,  1190— 1196).— The 
two  dimethyldibenzyls  obtained  in  the  synthesis  of  ^-phenyl-aa- 
dimethylpropyl  alcohol  (see  previous  abstract)  have  been  obtained  by 
Radziszewski  (Abstr.,  1874,  469),  Engler  and  Bethge  (Abstr.,  1875, 
65),  Moritz  and  Wolffenstein  (Abstr.,  1899,  i,  424),  and  Klages 
(Abstr.,  1902,  i,  666),  but  their  structural  relationship  has  not  been 
ascertained.  From  their  analogy  to  the  tartaric  acids,  the  author 
regards  the  liquid  modification  as  the  racemic  mixture  of  the  two 
enantiomorphous  forms,  and  the  solid  one  as  the  internally  com- 
pensated form.  Both  give  acetophenone  on  oxidation,  and  the  former 
is  converted  into  the  latter  when  heated  with  a  crystal  of  iodine  in  a 
sealed  tube  at  235—250°. 

The  solid  modification  forms  white  crystals,  m.  p.  126°,  whilst  the 
liquid  modification  has  b.  p.  140°/10  mm.,  283—2847752  mm., 
m.  p.  8°,  D2  0*9906,  Df  0*9757,  n^  1*55516;  both  have  about  the 
normal  molecular  weight  in  freezing  benzene.  T.  H.  P. 

Crystals  of  l-Broino-2 : 4-dinitrobenzene  and  Mixed  Crystals 
of  1-Bromo-  and  l-Chloro-2  :  4-dinitrobenzene.  A.  K.  Boldyreff 
{Zeitsch.  Kryst.  Min.,  1912,  61,  294 — 295;  from  Ann.  Inst.  Mines, 
St.  Petersburg,  1908,  1,  20 — 27). — Two-circle  measurements  and  optical 
determinations  are  given  for  crystals  of  l-bromo-2 : 4-dinitrobenzene 
and  of  mixed  crystals  (50%)  of  1-bromo-  and  l-chloro-2  :  4-dinitro- 
benzene. Although  the  optical  orientation  agrees  with  orthorhombic 
symmetry,  the  crystals  are  regarded  as  belonging  to  **  the 
rhombo-prismatic  kind  of  monoclinic  syngony."  L.  J.  S. 


ORGANIC   CHEMISTRY.  i.    959 

2 : 4 :  6  Trinitrobenzyl  Bromide  and  its  Derivatives.  Sieg- 
MUND  Reich,  Otto  Wetter,  and  Max  Widmer  (J5er.,  1912,  45, 
3055 — 3061). — 2  :  4  :  6-Trinitrobenzyl  bromide  is  readily  obtained  by 
heating  2:4:  6-trinitrotoluene  with  bromine  under  pressure  (compare 
Eeich,  this  vol.,  i,  361).  It  condenses  readily  in  benzene  solution 
with  two  molecules  of  aromatic  amine ;  the  toluidines,  o-  and  jo-anisi- 
dine,  and  m-nitroaniline,  but  not  o-  and  ;?-nitroaniline,  react  in  this 
manner.  Anthranilic  acid  readily  condenses  with  trinitrobenzyl 
bromide,  so  that  the  behaviour  of  the  nitroanilines  is  due  to  the 
position  of  the  nitro-groups  and  not  to  their  acid  character.  The 
amines  mentioned  show  the  same  differences  when  condensed  with 
2:4:  6-trinitrobenzaldehyde,  with  which  o-  and  ;?-nitroaniline  do  not 
react. 

A  by-product  of  the  bromination  of  trinitrotoluene  is  hexabromo- 
benzene. 

2:4:  Q- Trinitrobenzyl  bromide  crystallises  in  colourless,  glistening 
platelets,  m.  p.  67°. 

2:4:  6-Trinitr'obenzi/l  iodidSf  prepared  by  action  of  the  bromide  on 
potassium  iodide,  forms  brown,  stunted  crystals,  m.  p.  86 — 87°. 

2  \  i  :  ^-Trinitrobenzyl  alcohol  is  obtained  in  short,  brown  needles, 
m.  p.  100°,  on  prolonged  boiling  of  the  bromide  with  water. 

2  : 6-Dinitrobenzyl  alcohol  crystallises  in  well-formed,  slightly 
brown  platelets,  m.  p.  94°. 

2  :4  •.^-Triiidrobenzylaniline  forms  brown  needles,  m.  p.  151°. 

2:4:  ^-Trinitrobenzyl  -  o  -  anisidine  crystallises  in  reddish-yellow 
needles,  m.  p.  183°. 

2 : 4::Q-Trinitrobenzyl-^-anisidine  yields  dark  brown  needles, 
m.  p.  143°. 

2:4:6-  Trinitrobenzyl- P-naphthylamine  gives  brown  needles, 
m.  p.  150°. 

2:4:6-  Trinitrobenzyl-o-toluidine  forms  orange-yellow  needles, 
m.  p.  140°. 

2:4:  Q-Trinito'obenzyl-ip'toluidioie  yields  brown  needles, m.  p.  122°. 

2:4:  Q-Trinitrobenzyl-m-nitroaniline  forms  red  needles,  m.  p.  133°. 

2:4: 6-Trinitrobenzyl-o-aininobenzoic  acid  gives  yellow  needles, 
m.  p.  170°. 

2:6:2':  Q'-Tetranitrostilbene,  Cyi3(N02)2-CH:CH-C^H8(N02)2,  pre- 
pared by  the  action  of  alcoholic  potassium  hydroxide  on  dinitrobenzyl 
bromide,  crystallises  in  short,  faintly  yellow  needles,  m.  p.  250°. 

On  reduction,  tetra-aminostilbene  was  obtained  in  lustrous,  colourless 
crystals,  m.  p.  164 — 166°,  but  not  sufficiently  pure  for  analysis. 

2  :  4  :  6  :  2' :  4' :  ^' -Heoaanitrostilbene  from  trinitrobenzyl  bromide  forms 
yellow  needles,  m.  p.  211°  (decomp.).  E.  F.  A. 

Preparation  of  a  Monosulphonic  Acid  of  Acenaphthene. 
Kalle  &  Co.  (D.R.-P.  248994). — Di-  and  tri-sulphonated  derivatives 
of  acenaphthene  have  been  prepared  previously,  and  a  monosulphonic 
derivative  containing  the  sulphonic  radicle  in  the  methylene  group 
has  now  been  obtained  as  follows. 

Acenaphthene  (15'4  parts)  dissolved  in  nitrobenzene  is  slowly 
i^^eated  at  3°  with  chlorosulphuric  acid  (12  parts),  the  temperature  is 
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allowed  to  rise   to  15 — 20°,  and  the  mixture  vigorously  stirred  for 
some  time.     The  sodium  salt  forms  colourless,  crystalline  leaflets. 

F.  M.  G.  M. 


Coloured   Hydrocarbons   of  the   Diphensuccindene    Series. 

I.     KuKT   Brand   {Ber.,    1912,   46,    3071— 3077).— Roser's   (Abstr., 

1888,     1301)    diphensuccindone    (diphensuc- 

OH'CPh  cindan-9  :  12-dione)  reacts    with    magnesium 

/^K r\rT/u\/^\      phenyl    bromide,    yielding    9  :  \%dihydroxy- 

|5       I       }m  I       2I       9  :  12 - diphenyldiphensuccindane       (annexed 

^Ny'^X!/  ^\/^      formula),  which  crystallised  in  stout,  colour- 

CPh'OH  less  needles,  m.  p.  232—234°,  with  previous 

darkening,    and    is    converted    by    heating 

with  acetic,  formic  or  mineral  acids  into   9  :  l2-diphenyl8uccindadiene, 

brown  crystals,  m.  p.  259 — 260°,  which  become  strongly  electric 
when  rubbed,  and  are  oxidised  by  potassium  permanganate  or 
chromic  acid  to  o-benzoylbenzoic  acid. 

9  :  12- Dihydroxy-9  :  \2-di-^-tolyldiphensuccindane,  CgoHggOg,  prepared 
in  a  similar  manner  from  magnesium  ^-tolyl  bromide,  forms  colourless 
crystals,  which  become  brown  and  melt  at  248 — 250° ;  when  boiled 
with  a  mixture  of  formic  and  acetic  acids  it  yields  9  :  l2-di-p-tolyldi- 
phensuccindadiene,  CgoHjg,  which  separates  from  benzene  in  almost 
black  crystals,  having  a  metallic  lustre. 

The  author  mentions  that  Roser's  diphensuccindone  dissolves  in 
aqueous  sodium  hydroxide,  forming  solutions  of  an  orange  colour,  and 
suggests  that  the  constitution  of  the  sodium  salt  thus  produced  is 
represented  by  one  of  the  following  formulse  : 


C6H,< 


— C:C(ONa)^  C,H,=r=C.C-ONa 

'C(ONa):C ^^    *        C(ONa)— CICgH^ 

F.  B. 


Condensation  of  Organic  Compounds  with  the  Aid  of 
Iodine.  Knoll  <k  Co.  (D.R.-P.  250236). — The  catalytic  action  of 
iodine  has  recently  been  demonstrated  (this  vol.,  i  345)  and  the 
following  extension  is  now  recorded. 

A  quantitative  yield  of  dimethylaniline  is  obtained  by  heating 
aniline  (93  parts),  methyl  alcohol  (96  parts),  and  iodine  (1  part), 
together  during  seven  hours  at  230°;  the  analogous  preparation 
of  diethylaniline  with  ethyl  alcohol  requires  ten  hours'  heating  at  235°. 

Diisoamylaniline  is  obtained  from  aniline  and  i^oamyl  alcohol  after 
ten  hours  at  240°;  aniline  (140  parts),  methyl  alcohol  (32  parts),  and 
iodine  (1  part)  after  heating  during  ten  hours  at  220°  furnishes  chiefly 
methylaniline,  whilst  molecular  proportions  of  aniline  and  jo-benzo- 
phenone  with  1%  iodine  yield  (at  the  temperature  of  water  elimination) 
benzophenoneanil ;  and  acetophenone  with  1%  iodine  at  180 — 190°  gives 
s-triphenylbenzene^  m.  p.  169 — 170°.  F.  M.  G.  M. 
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Reactions  of  Certain  Puniaroid  and  Maleinoid  Compounds 
with  Aromatic  Amines.  William  H.  Warren  and  M.  K.  Grose 
{J.  Amer.  Ghem.  Soc,  1912,  34,  1600— 1613).— Perkin  (Trans.,  1881, 
39,  561)  has  shown  that  when  an  aqueous  solution  of  aniline  maleate 
is  evaporated,  a  derivative  of  succinimide  is  produced.  Anschiitz  and 
Wirtz  (Abstr.,  1887,  934)  have  found  that  the  compound  is  anilino- 

succinanil,    ^-,„,^,    X^J  ^^">NPh.    It  is  now  shown  that  both  f urn aric 
J>J  H  Ph  •  CH — CO"^ 

and  maleic  acids  react  with  aniline  to  form  anilinosuccinanil,  and  that  in 

the  production  of  this  compound,  two   reactions  are   concerned,   one 

leading  to  the  formation  of  the  imido-ring,  and  the  other  involving 

addition    of    the    amine.       These    two    reactions    do    not    take    place 

simultaneously,  but  the  addition  of  the  amine  seems  to  depend  on  the 

presence  of  the  imido-ring.     It  has  been  found  that  /3-naphthylamine, 

0-,    m-   and    jo-toluidine,    2 :  4-xylidine,    benzidine,    benzylamine,    and 

j3-phenetidine  resemble  aniline  in  their  behaviour  towards  fumaric  acid, 

whilst  ttibromoaniline,  j9-bromoaniline,  and  methyl  jo-aminobenzoate 

fail  to  react. 

Methyl  hydrogen  fumarate,  COgMe-CHrCH-COgH,  m.  p.  143°,  ob- 
tained by  the  partial  hydrolysis  of  dimethyl  fumarate,  forms  flattened 
prisms. 

Anilinosuccinanil  can  be  obtained  by  the  action  of  aniline  on  methyl 
hydrogen  fumarate,  dimethyl  fumarate,  diethyl  fumarate,  or  fumaric 
acid  ;  it  separates  from  alcohol  in  white  crystals,  and  from  glacial 
acetic  acid  in  yellow  crystals. 

P-Naphthylaminosuccino  -p-naphthylimide^ 

Oi<,h,-nh-c,H302:n-c,oH„ 

m.  p.  250 — 255°  (decomp.),  separates  in  yellow  needles  from  glacial 
acetic  acid,  and  in  white  crystals  from  acetone  or  alcohol ;  its  nitroso- 
derivative,  CioH^-N(NO)-C4H302:N'CioH7,  m.  p.  about  260°,  forms 
rhombic  crystals. 

o-Tolylaminosuccino-o-tolyli7nidef  m.  p.  112 — 113°,  crystallises  in 
white  needles  ;  its  m^roso-derivative  has  m.  p.  85°.  The  corresponding 
m-  and  ^-tolyl  compounds  have  m.  p.  130°  and  209 — 211°,  and  their 
ni^?'oso-derivatives,  m.  p.  120°  and  169 — 170°  respectively. 

2:  i- Dimethylphenylaminosuccino-'^  :  A:- dimethylphenylimide^  m.  p. 
132  —  133°,  crystallises  in  pale  yellow  needles;  its  m^roso -derivative 
has  m.  p.  80—90°. 

Experiments  were  made  on  the  behaviour  of  fumaric  acid  towards 
jo-phenylenediamine,    but    the   result    was    not    satisfactory.       With 

benzidine,  the  compound,  I  ^    ^         ^C^HgOg,  was  obtained  which  does 
CjjH^     N 

not  melt  below  300°. 

By  the  action   of  fumaric   acid  or  ethyl  fumarate  on  benzylamine, 

henzylaminosuccinohenzylimidei    CH2Ph*JMH*C4H302lN*CH2Ph,    m.    p. 

205°,  is  produced   which  forms  slender,   white   needles  ;    its   nitroso- 

derivative  has  m.  p.  156°.     ip-Ethoxyphenylaminosuccino-'p-ethoxyphenyl- 

imide,    OEt-C^H4-NH-C4H802:N-C^.H4-6Er,    m.    p.    204—205°,    from 

jy-phenetidine,  forms  slender  needles ;  the  ?iii5ro6*o-derivative  has  m.  p. 

133—134°. 


i.    962  ABSTRACTS   OF   CHEMICAL   PAPERS. 


^^y  the  interaction  of  fumario  acid  (1  mol.)  and  methylaniline 
(3  mo\H.), /umaromethylanilide,  NPhMe-CO-CHICH-CO-NPhMe,  m.  p 
187 — 188",  is  produced,  which  is  identical  with  the  compound  obtained 
by  Piutti  (Abstr.,  1886,  621)  by  the  action  of  methylaniline  on 
phthalylaspartic  acid.  It  combines  with  bromine  to  form  dihromo- 
succinoviethylanilide,  m.  p.  214°,  which  forms  short,  hexagonal  prisms. 

When  maleinanil  (1  mol.)  is  heated  with  methylaniline  (1  mol.), 
methylanilinosuccinanil,  NPhMe'C^HgOglNPh,  m.  p.  173°,  is  produced, 
which  crystallises  in  long  needles. 

Fumarodiphenylamide,  NPha'CO-CHICH-CO-NPha,  m.  p.  272—273° 
obtained  by  the  action  of  fumaryl  chloride  on  diphenylamine,  crystal- 
lises in  white,  slender  needles,  and  is  identical  with  the  compound 
obtained  by  Piutti  (loc.  cit.)  from  diphenylamine  and  fumaric  or  maleic 
acid.  The  substance  combines  with  bromine  to  form  dihromosuccino- 
diphenylamide,  NPh2-CO-CHBr-CHBr-CO-NPb2,  m.  p.  231°,  which 
crystallises  in  white,  slender  needles. 

Diplvenylmahinamic  acid,  NPhg'CO-CHICH-COgH,  m.  p.  130°, 
obtained  by  the  action  of  maleic  anhydride  (1  mol.)  on  diphenylamine 
(2  mols.),  crystallises  in  radiating  needles.  E.  G. 

Condensation  of  Formaldehyde  with  Aniline.     Alexander  M. 

Nastukoff  and  V.  I.  Malkaln  (J,  Russ.  Fhys.  Chem.  Soc,  1912,  44, 

1196 — 1200). — The  product  previously  obtained  (J.  Russ.  Phys.  Chem, 

Soc.,    1904,    36,    1125)    by   the   condensation    of   formaldehyde   with 

aniline  in   presence   of   conncentrated  sulphuric   and   acetic  acids  is 

shown  to  consist  of  a  mixture  in  approximately  equal  proportions  of 

an  imine  closely  resembling  that  described  by  OrlofP  (Abstr.,  1906,  i, 

.«^x      ^   ^       .     r  17        ,.        CH:C(NH„)-C— CH      ^,  . 

^2y))2inQ.oiaminooenzocyc\ooutadiene,   i ^    ji     ji    .     This    was 

OH CH'C — CH. 

not  obtained  in  the  pure  state,  but  when  diazotised  in  alcoholic  solution 

was  found  to  yield  a  small  proportion  of  a  hydrocarbon,  b.  p.  104 — 107°, 

^.  ^  .  ^  ^       .  IX,.        CHICH-C— CH 

which  IS  regarded  as  benzocjclooutadiene,  X^.f^Tr  M     Mtt* 

T.  H.  P. 

Condensation  of  Formaldehyde  with  o-Toluidine.  Alexander 
M.  Nastukoff  and  P.  M.  Kroneberg  (J.  Russ.  Fhys.  Chem.  Soc,  1912, 
44,  1200 — 1202). — Condensation  of  formaldehyde  with  o-toluidine  in 
presence  of  concentrated  sulphuric  and  acetic  acids  (compare  J.  Russ. 
Fhys.  Chem.  Soc,  1904,  36, 1 125)  yields  as  sole  product,  6-amino-5-methyl- 

CMe:C(NHo)-C— CH        ,.,      , 
oenzocyclooutadiene,    i     r,TT____M     |4tt>    which     has     the     normal 

C-Jbl — 0x1  O     OJjL 

molecular  weight  in  boiling  pyridine.  T.  H.  P. 

Preparation  and  Decomposition  of  Benzylmonochloro-  and 
Benzyldichloro-amines.  Easik  Lal  Datta  {J.  Amer.  Chem.  Soc, 
1912,  34,  1613 — 1615). — It  has  been  shown  in  an  earlier  paper  (Trans., 
1912,  101,  169)  that  dichlorocarbamide  behaves  as  a  chlorinating 
agent,  and  is  capable  of  converting  benzylamine  into  either  the  mono- 
chloro-  or  dichloro-amine  according  to  the  proportion  used.  The 
monochloroamine   is    slowly   but  quantitatively  decomposed  by  water 


1 
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with  formation  of  benzaldehyde.  The  dichloro-compouDd  also  yields 
beuzaldehyde  under  the  same  conditions,  but  the  change  is  very  slow. 
When  dichlorobenzylamine  is  left  in  a  stoppered  bottle,  it  gradually 
changes  into  a  solid  crystalline  mass  consisting  of  benzoic  acid. 

E.  G. 

The  Two  Isomeric  Trinitro-jo-anisidines  and  a  Trinitro-^- 
phenetidine.  Frederic  Reverdin  (Arch.  Sci.  phys.  nat.,  1912,  [iv], 
34,  330—338.  Compare  Abstr.,  1910,  i,  470).— The  constitution  of 
the  trinitro-/)-anisidine  of  Meldola  and  Kuntzen  (Trans.,  1910, 
97,  456)  and  of  that  prepared  by  Keverdin  (Abstr.,  1910,  i,  470) 
is  discussed,  with  particular  reference  to  the  position  of  the  mobile 
nitro-group.  Meldola's  2:3:  5-trinitro-compound  was  obtained  from 
a  3  : 5-dinitro-derivative,  but  it  is  suggested  that  the  mobile  group 
might  have  been  displaced  in  the  final  nitration,  for  a  trinitrophenol 
derived  from  the  product  resembles  a  known  2:3: 6-trinitrophenol. 
Keverdin,  who  relies  on  Meldola's  formula  to  establish  his  isomeric 
2:3: 6-trinitro-;f»-anisidine,  could  not  succeed  in  methylating  this 
compound  or  in  causing  it  to  condense  with  chloronitrobenzene,  and 
assumes,  therefore,  that  the  amino-group  is  protected  by  two  nitro- 
groups  in  the  orfcho-position.  Similar  inactivity  in  the  case  of  the 
2:3:  5-compound  is  attributed  by  Meldola  to  the  mobility  of  the  nitro- 
group  in  position  3.  That  the  mobile  nitro-group  does  occupy  position 
3  in  each  case  was  shown  by  the  formation  of  2:6-  and  2  : 5-diiutro- 
methoxybenzoquinonediazides  (Trans.,  1910,  97,  1204),  and  is  now 
supported  in  the  case  of  Keverdin's  compound,  by  the  fact  that  the 
reduction  of  the  corresponding  hydroxyl  compound  after  elimination 
of  the  amino-group,  yields  a  m-diamine,  and  further  by  the  production 
of  an  o-diamine  by  the  action  of  alcoholic  ammonia.  It  is  hoped  to  find 
more  direct  proofs  of  the  mobility  of  this  nitro-group,  among  others  the 
conversion  of  the  substance  into  a  known  dinitroresorcinol. 

An  improved  method  for  the  preparation  of  this  trinitro-/?-anisidine 
is  found  in  the  nitration  of  4-/^toluenesulphonylanisidine  in  two  stages. 
The  2 : 3-dinitro-;9-toluenesulphonylanisidine  (compare  Abstr.,  1909, 
377)  when  heated  at  70°  with  nitric  acid  (D  1*4)  gives  a  good  yield  of 
toluene-^-sulphonyltrinitroanisidine,^  OMe*CgH(N02)3'NH'C7H^'S02,  a 
colourless  compound,  m.  p.  221°,  accompanied  by  the  o-nitrotoluene- 
sulphonyl  derivative  of  trinitro-;?-anisidine  (Abstr.,  1912,  i,  183).  Both 
products  are  readily  hydrolysed  by  concentrated  sulphuric  acid. 

Better  results  are^ obtained  from  4-/?-toluenesulphonylphenetidine, 
which  has  given  rise  to  a  dinitro-^xodxxct,  then  a  iWm^ro-com pound, 
m.  p.  215—219°,  and  finally  trinitro-^~phenetidine,  OEt-C6H(N02)3-NH2, 
which  behaves  similarly  to  the  corresponding  anisidine.  It  crystallises 
in  red  needles,  m.  p.  124 — 125°,  and  yields  an  acetyl  compound, 
colourless  needles,  m.  p.  241 — 245°,  and  also  the  following  derivatives 
of  2 :  6-dinitro-jo-phenetidine  :  the  3-methylamino-,  red  needles,  m.  p. 
169 — 170°,  by  the  action  of  methylamine  ;  the  S-anilino-y  m.  p.  151°, 
by  the  action  of  aniline;  the  S-hydroxy-^  m.  p.  167°,  by  the  action  of 
sodium  acetate,  and  the  S-amino-,  red  crystals,  m.  p.  243 — 246°,  by  the 
action  of  alcoholic  ammonia.  The  latter  is  not  diazotisable,  but  gives 
none  of  the  reactions  of  o-diamines.  J.  C.  W. 
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Action  of  Nitric  Acid  on  Halogen  Derivatives  of  o-Alkyl- 
phenols.  Thkodou  Zincke  {Annalen,  1912,  394,  1 — 3). — The  product 
obtained  by  the  fission  of  tetrabromo-o-methylquinnitrole  nitrate  by 
alkalis  (Zincke  and  Klostermann,  Abstr.,  1907,  i,  322)  can  bo  converted 
into  a  substance,  CgBi  qO,  which  is  apparently  perbromoindone.  The 
various  stages  of  the  change,  however,  do  not  proceed  quite  satis- 
factorily, consequently  the  corresponding  chlorinated  compounds  have 
been  prepared  and  examined  (following  abstract).  C.  S. 

Tetrachloro-o-cresol  and  its  Conversion  into  Perchloro- 
indone.  Theodou  Zincke  and  W.  Pfaffendokf  {Annaleiij  1912, 
394,  3 — 22.  Compare  preceding  abstract). — By  keeping  for  ten 
to  twelve  hours  a  solution  of  6-chloro-o-toluidine  in  glacial  acetic 
and  concentrated  hydrochloric  acids  saturated  with  chlorine, 
3:3:4:5:5:  Q-hexachloro-2-keto-{-methyl-^^-cyc\o/bexenef 

CHCI<g«J^:^«;>CMe, 

m.  p.  107°,  is  obtained.  It  crystallises  in  large,  monoclinic  prisms,  has 
an  odour  of  camphor,  slowly  dissolves  in  alkalis  with  a  yellow  colour, 
liberates  iodine  from  acidified  potassium  iodide,  is  scarcely  attacked  by 
concentrated  sulphuric  acid,  can  be  recrystallised  from  nitric  acid 
(D  1*4),  and  reacts  with  sodium  acetate  in  boiling  alcohol  to  form   a 

pentachloro-6-keto-l-metkylcydohexadiene,  C0<C^p^2         >>»cci  or 

^^<CMe:CCl>^^'2. 
m.  p.  64°,  b.  p.  165°/15  mm.  By  reduction  with  stannous  chloride  and 
acetic  and  hydrochloric  acids,  the  former  ketochloride  yields  a  mixture 
of  tri-  and  tetra-chloro-o-cresol,  whilst  the  latter  yields  only  tetrachloro-o- 
cresol,  C7H4OCI4,  m.  p.  190°,  colourless  needles  {acetate,  m.  p.  136°; 
methyl  ether ,  m.  p.  114°). 

Tetrachloro-o-cresol  forms  a  quinnitrole  nitrate  even  under  the  con- 
ditions under  which  tetrabroino-o-cresol  forms  the  quinnitrole  (Abstr., 
1907,  i,  322).  It  is  obtained  best  by  slowly  adding  tetrachloro-o-cresol 
to  nitric  acid  (D   1*48)  with  cooling.      Tetrachloro-o-methylquinnitrole 

nitrate,  CCl<^^};^^^!(^^>C(OH)-0-NO.„  m.  p.  93-94°  (decomp.), 

colourless  prisms,  is  converted  into  trichloro-;3-toluquinone  above  its 
m.  p.  or  by  concentrated  sulphuric  acid  at  100 — 120°,  and  by  heating 
with  petroleum  or  formic  or  acetic  acid  into  tetrachloro-o-methylquinol, 

OH-CMe<™~^^}>CCl,    m.    p.    114—115°,    faintly    yellow   prisms 

{acetate,  m.  p.  86°,  yellow  plates;  ani^tcfe,  m.  p.  172°,  yellow  leaflets). 
The  quinnitrole  nitrate  is  not  directly  reconverted  into  tetrachloro-o- 
cresol  by  reduction,  but  yields  it  by  treatment  with  boiling  glacial 
acetic  acid  and  substquently  with  stannous  chloride,  the  quinol  being 
formed  as  an  intermediate  product.  The  quinol  is  converted  into 
trichloro-jo-toluquinone  by  heating  with  acetic  and  sulphuric  acids,  and 
yields  the  quinnitrole  nitrate  by  treating  its  ethereal  solution  with 
nitrous  fumes. 

The  quinnitrole  nitrate  is  decomposed  by  aqueous  sodium  carbonate 
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and  yields,  after  acidification  of  the  solution,  a  substance,  C^H^OgNgCI^, 
m.  p.  142°  (decomp.),  colourless  needles,  to  which  is  ascribed  the 
formula  NOg-CHMe-CClICCi-CClICCl-COa-NOg.  analogous  to  that  of 
the  corresponding  brominated  compound  {toe.  cit.).  The  substance  has 
not  been  converted  into  tetracbloro-o-cresol,  but  yields  trichloro-p- 
toluquinone  by  heating  with  acetic  anhydride.  It  is  converted  by 
concentrated  sulphuric  acid  at  105°  into  the  substance,  CjoO^Olg,  m.  p. 
164 — 170°,  obtained  by  the  action  of  acetic  a'dd  and  sodium  acetate  on 
pentachloroc«/c/opentenone  (Zincite  and  Meyer,  Abstr.,  1909,  i,  591). 
The  substance  O^o020l8  forms  a  methyl  alcoholate,  m.  p.  138°,  yellow 
plates,  and  an  ethyl  alcoholate^  m.  p.  99°,  of   hexachloroindone  (possibly 

^6^l4*^p/OHWORr  ^^^)  by  boiling  with  methyl  or  ethyl  alcohol,  and 
yields  above  its  m.  p.  a  substance^  CgOClg,  m.  p.  123 — 124°,  colourless 

co~cci*ccrcci 

needles,  which  has  the  formula  CCl^         i       rmrnm  »  t,his  substance 

001*  001*  001  •Oul 

is  converted  into  hexachloroindone  by  heating  with   acetic  acid  and 

sodium  acetate  or  by  stannous  chloride,    and  yields   octachlorohydr- 

indone  when  carefully  heated  over  a  free  flame.  C.  S. 

Rearrangement  of  AUyl  Ethers  of  Phenols  into  (7-Allyl- 
phenols.  Ludwig  Claisen [and  0.  Eisleb]  (5er.,1912,  45,3157 — 3166). 
— Whereas  0-alkyl  derivatives  of  ethyl  acetoacetate  or  of  hydroxy- 
methylene  compounds  can  usually  be  distilled  unchanged,  the  0-allyl 
derivatives  readily  pass  over  into  C-allyl  derivatives.  The  transforma- 
tion has  been  investigated  in  the  case  of  certain  phenols  and  phenol- 
carboxylic  acids. 

^-Naphthyl  allyl  ether,  Q^^^'O'Q^^,  before  distillation  is  a  colour- 
less, sweet  smelling  oil,  insoluble  in  sodium  hydroxide,  and  giving  no 
coloration  with  ferric  chloride.  When  distilled,  it  undergoes  partial 
conversion  into  the  isomeric  1-allyl-fi-naphthol,  C3H5*C^QHg*OH ; 
complete  conversion  is  effected  by  heating  at  210°.  The  oil,  which  is 
faintly  yellow-coloured,  distils  at  177 — 178°/12  mm.,  and  crystallises 
in  well-formed  colourless  prisms,  m.  p.  55°.  It  gives  a  green  colora- 
tion with  ferric  chloride.  The  benzoate  separates  in  colourless  crystals, 
m.  p.  65°. 

l-Allyl-jS-naphthyl  allyl  ether  is  a  colourless  oil  of  faint  odour,  b.  p. 
178°/13  mm.  The  second  allyl  group  could  not  be  made  to  wander 
to  the  nucleus. 

Guaiacyl  allyl  ether,  OMe'CgH^'O'CgHg,  is  a  colourless  liquid  of 
very  little  odour,  b,  p.  11 6°/ 14  mm.,  D^^  1-058.  When  heated  at 
230°,  it  is  converted  into  C-allylguaiacol,  OMe*CgH3(C3H5)*OH,  a 
colourless  oil  with  an  odour  of  pinks,  b.  p.  122°/ 12  mm.,  D^^  1*071°. 
The  sodium  salt  forms  colourless  needles  ;  the  phenylttrethane  crystallises 
in  colourless  needles,  m.  p.  101°;  the  p-nitrobenzoate  forms  short,  flat 
prisms,  m.  p.  97°.  Although  allylguaiacol  is  very  similar  to  eugenol, 
the  two  phenols  are  probably  not  identical.  Kugenyl  ]}-nitrobenzoate 
crystallises  in  long,  faintly  yellow  needles,  m.  p.  81°. 

Evidence  that  the  above  changes  do  not  involve  rearrangement 
of   the   allyl  group,  CHglCH-CHg,    into   propenyl,    OHg-CHrCH,    is 
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•afforded  iu  the  case  of  ethyl  o-allyloxybenzoatejOgH^'O'CgH^'COgEt 
which  is  converted  on  dihtiUation  into  ethyl  C-allylsalicylate, 

C3H,-C,H3(OH)-C02Et. 
On  hydrolysis  with    methyl    alcoholic    potassium   hydroxide,    C-allyl- 
salicylic  acid,  OH2:OH-CH2-C6H8(OH)-C02H,  is  obtained  ;  when  this  is 
heated  at  170°  with  potassium  hydroxide  and  a  little  water,  it  under- 
goes rearraogement  into  C-propenylsalicylic  acid, 
CHMe:CH-C«H8(OH)-C02H. 

Scichilone  (Abstr.,  1883,  335),  who  observed  the  conversion  of 
methyl  o-allyloxybenzoate  into  allylsalicylic  acid,  m.  p.  113°,  obtained 
in  reality  a  mixture  of  the  (7-allyl-  and  C-propenyl-salicylic  acids. 

Ethyl  o-allyloxybenzoate  is  an  oil,  b.  p.  153°/ 13  mm.,  giving  no 
coloration  witii  ferric  chloride.  On  hydrolysis  with  methyl  alcoholic 
potassium  hydroxide,  o-allyloxybenzoic  acid  is  obtained  in  colourless 
platelets,  m.  p.  65°. 

Ethyl  (7-allylsal  icy  late  is  an  oil,  b.  p.  142°/12  mm. ;  it  gives  a  deep 
bluish-violet  coloration  with  ferric  chloride.  C-AUylsalicylic  acid 
crystallises  in  colourless  needles,  m.  p.  96°.  C-Propenylhalicylic  acid 
crystallises  in  long,  colourless  needles,  m.  p.  158°,  giving  an  indigo- 
blue  coloration  with  ferric  chloride.  E.  F.  A. 

Physico-chemical  Studies  of  Photographic  Developers.  I. 
Quinol-Sulphite  Developer.  Nikolai  JSchiloff  and  S.  Fedotoff 
(Zeitsch.  Elektrockem.,  1912,  18,  929 — 93l>).— -The  nature  of  the 
changes  accompanying  the  absorption  of  oxygen  by  quinol  solutions 
containing  sodium  sulphite  has  been  investigated. 

In  presence  of  sodium  sulphite,  not  only  is  a  larger  quantity  of 
oxygen  absorbed  by  a  given  quinol  solution,  but  the  reaction  is  un- 
accompanied by  the  formation  of  brown  resinous  products,  and  its 
velocity,  although  smaller,  falls  off  much  less  rapidly.  In  the  early 
stages  of  the  reaction,  the  oxidation  of  the  quinol  induces  simultaneous 
oxidation  of  the  sulphite,  but  this  coupled  action  soon  ceases,  as  is 
shown  by  the  data  obtained  in  the  estimation  of  the  sulphite  and 
sulphate  at  successive  stages  of  the  reaction.  These  show  that  the 
oxygen  absorbed  in  the  later  stages  of  the  reaction  is  unaccompanied 
by  any  appreciable  alteration  of  the  concentration  of  sulphite  and 
sulphate.  The  molecular  ratio  of  the  sulphite,  which  disappears 
without  giving  rise  to  sulphate,  to  oxidised  quinol  is  as  2  : 1. 

Unless  the  sulphite  is  present  in  the  quinol  solution  at  the  beginning 
of  the  reaction,  it  has  no  appreciable  influence  on  the  course  of  the 
change,  oxidation  and  decomposition  products  of  quinol  being  formed 
which  are  iccapablo  of  reacting  with  the  sulphite. 

The  series  of  colour  changes  which  occur  during  the  progress  of  the 
reaction  and  the  changes  in  the  reaction  velocity  both  indicate  the 
formation  of  three  intermediate  products  which  probably  all  contain 
sodium  sulphite. 

On  the  assumption  that  the  primary  oxidation  of  quinol  gives  rise 
to  peroxides,  evidence  of  which  has  been  obtained  by  Sheppard  and 
Mees,  the  observed  facts  lead  to  the  view  that  the  following  changes 
are  involved:  (1)  quinol -l-Og  —*  peroxide;  (2)  peroxide -f- sodium 
sulphite  —*■  sodium  sulphate  +  intermediate  substance  -4  ;  (3)  inter- 
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mediate  substance  A  +  sodium  sulphite  — ^  additive  compound  A 
(A  +  sulphite) ;  (4)  additive  compound  A  +  O^  — >  additive  compound 
i  +  Og  — ^  additive  compound  C.  These  additive  compounds  all  contain 
two  molecules  of  sodium  sulphite  per  molecule  of  oxidised  quinol. 
The  sulphite  present  in  these  additive  compounds  does  not  react  with 
iodine  in  neutral  or  slightly  acid  solution. 

In  the  absence  of  sulphite,  the  absorption  of  oxygen  by  quinol 
solutions  involves  the  changes:  (1)  quinol  +02—^  peroxide;  (2) 
peroxide  +  quinol  — >•  unstable  intermediate  tsubstance  H-Og  — *■ 
resinous  products.  H.  M.  D. 

Preparation    of   3  :  4-Dihydroxyphenylalkylamines.      Karl 

W.   E,osENMUND,   Carl    Mannich,   and    Willy    Jacobsohn   (D.E,.-P. 

^T»i  247906.      Compare  this  vol.,  i,   443). — Dihydroxy- 

yv  phenylalkylamines    can    be    readily    prepared    by 

^     ,0E,2  reducing    oximes   of    the  annexed  general  formula 

(where  R^  and  E,^  are  alkyl  groups,  and  R  alkyl 


I 


PFT  •r^NOTT\P    ^^     liy<i'^ogen)j    and    subsequently   converting    the 
2     ^  '  ^    alkyloxy-  into  a  hydroxy-group. 

3 :  Ai-Dimethoxyhenzyl  msthyl  ketone^  CgH3(OMe)2'CH2*COMe,  a 
colourless  oil,  b.  p.  198°/20  mm.  (prepared^ from  isoeugenyl  methyl 
ether),  is  converted  into  its  oxime ;  this  when  reduced  with  sodium 
amalgam  in  acetic  acid  solution  furnishes  3 : 4:-dimethox7/p/t6nylisO' 
propylamme,  b.  p.  166 — 168*^/20  mm.  (the  hydrochloride  has  m.  p. 
148°),  which  on  hydrolysis  by  boiling  with  colourless  hydriodic  acid 
(D  1*69)  yields  3  :  ^-dihydroxyphenyli&opropylamine  hydriodide,  a  syrup 
which  subsequently  becomes  crystalline,  and  is  converted  into  the 
hydrochloride  (m.  p.  190 — 192°)  of  the  base, 

C6H3(OH)2-CH2-CHMe-NH2. 

3  :  ^'Dihydroxyphenylethylamine,  CeH3(OH)2*CH2'CH2*NIl2,  is 
isolated  in  the  form  of  its  hydrochloride^  m.  p.  174 — 175°,  and  obtained 
by  the  reduction  of  homoveratraldehydeoxime  (which  was  not  isolated) 
to  3 : 4:-dimethoxyphenylethylamine,  an  oil,  b.  p.  188°/ 15  mm.;  the 
hydrochloride,  a  syrup,  difficult  to  crystallise;  in  this  case  the 
hydrolysis  of  the  methoxy-groups  is  carried  out  with  concentrated 
hydrochloric  acid  (4  parts)  at  150°  during  two  hours.       E.  M.  G.  M. 

Preparation  of  Di-  and  Poly-hydroxybenzene  Derivatives. 
Parbenfabriken  vorm.  Fkiedr.  Bayer  &  Co.  (D.R.-P.  249939. 
Compare  Abstr.,  1885,  145;  1906,  i,  559). — When  substituted  phenols 
are  heated  with  alkaline  earth  oxides  or  hydroxides  (the  presence  of 
iodine  is  optional),  the  substituted  group  is  converted  into  hydroxyl. 
Catechol  (b.  p.  240 — 245°)  is  thus  obtained  when  o-chlorophenol 
(130  parts)  is  heated  during  nine  hours  at  170°  with  crystalline 
strontium  hydroxide  (530  parts)  and  500  parts  of  water,  whilst 
^-chlorophenol  under  similar  treatment  furnishes  quinol. 

F.  M.  G.  M. 

Aromatic  Sulphine  Bases.  III.  Priedrich  Kehrmann  and 
Georges  A.  Sava  {Ber.,  1912,  45,  2895—2901.  Compare  Abstr., 
1906,  i,  83,  949;  Smiles,  Trans.,  1906,  86,  69e).— The  paper  contains 
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a  description  of  the  following  compoundH.  Lead  p-to\y\  niercaptide 
and  methyl  sulphate  (6  mols.)  at  100°  for  one  and  a-balf  hours  yield 
the  methosulphate  of  /?-tolyldimethylsulphino  hydroxide, 

CyH/SMp.-O-SO.Me  ; 
the  mei'curichloride,  CgHigSCl.HgClg,  m.  p.  118—120°,  colourless 
ncedhs,  platinichloride,  picrate,  perchlorate,  iodide,  and  dichromate  are 
described.  An  aqueous  solution  of  the  base  has  a  caustic  taste  and 
alkaline  reaction,  liberates  ammonia  from  ammonium  salts,  a,nd 
absorbs  carbon  dioxide;  by  concentration  it  yields  p-\o\^\  methyl 
sulphide.  ^-NaphthyldimethylsuJphiite  mercurichlorlde^  vdl.  p.  114 — 116° 
{decomp.),  2)latinichloTide,  perchloratf,  m.  p.  151 — 15.3°  and  chloride  are 
described ;  the  last  easily  decomposes  into  methyl  chloride  and 
j8-naphthyl  methyl  sulphide,  which  is  also  obtained  by  boiling  an 
aqueous  solution  of  the  base.  The  methosuljjhate^  mei'curichloride,  and 
platinichloride  of  yS  anthryldimethylsulphine  hydroxide  are  mentioned. 
o-Anisjldimethylsulphine  hydroxide  forms  a  inercurichloride,  m.  p. 
121 — 122°,  platinichloride,  iodide,  and  chloride.  /?-Anisyldimethyl- 
sulphine  hydroxide  forms  a  mei'curichloQ'ide,  m.  p,  121 — 122°,  and 
platinichloride,  and  the  meta-isomeride  yields  a  mercurichloi'ide,  m.  p. 
134 — 135°  (decomp.),  platinichloride,  picrate,  m.  p.  130 — 132°, 
dichromate,  m.  p.  67 — 70°,  perchlorate,  m.  p.  122°,  chloride,  bromide,  amd 
iodide,  m.  p.  about  122°  (decomp.).  The  mercurichloride,  m.  p. 
142 — 143°  (decomp),  platinichloride,  iodide,  m.  p.  91°,  perchlorate,  n\.  p. 
140 — \i\°,  picrate,  m.  p.  140 — 14:1°, /err icy anide,  m.  p.  116°  (decomp.), 
and  dichromate  of  o-phenetyldimethylsulphine  hydroxide,  and  the 
mercurichloride,  m.  p.  Ill — 112°,  and  platinichloride  of  the  para- 
compound  are  described.  C.  S. 

Syntheses  in  the  Fatty- aromatic  Series.  VIII.  Tertiary 
Derivatives  of  o-  and  p-Aminobenzyl  Alcohol.  Julius  von  Bbaun 
and  0.  Kruber  {B&}\,  1912,  45,  2977— 2997).— jt?-Aminobenzylaniline 
and  its  derivatives  undergo  an  interesting  condensation  with  aromatic 
amines  with  the  formation  of  diphenylmethane  derivatives  (compare 
Cohn  and  Fischer,  Abstr.,  1900,  i,  690).  In  order  to  throw  light  on 
the  method  of  this  condensation,  dialkylaminobenzyl  alcohols  have 
been  prepared  by  the  action  of  formaldehyde  on  tertiary  amines ;  the 
products  are  yellow,  distillable  liquids,  which  exhibit  the  ordinary 
reactions  for  the  hydroxyl  and  tertiary  amino-groups,  but  they 
condense  much  less  readily  than  the  primary  and  secondary  amino- 
benzyl  alcohols  with  other  aromatic  molecules  ;  it  is  thert  fore  .suggested 
that  the  easy  formation  of  anhydrides  by  the  primary  and  secondary 
amino-compounds  is  connected  with  the  greater  relative  reactivity  of 
these  substances,  the  process  being  really  not  one  of  condensation,  but 
an  addition  of  the  second  molecule  to  the  anhydride  molecule.  The 
earlier  suggestion  (von  Braun,  Abstr.,  1908,  i,  684)  that  the  above 
diphenylmethane  derivative  formation  is  due  to  primary  hydrolytic 
scission  of  the  aminobenzylaniline  compound  to  an  aminobenzyl  alcohol, 
which  then  condenses  with  the  aromatic  amine,  is  relinquished. 

Dimethyl-jo-toluidine  when  healed  for  twenty-four  hours  on  the 
water-bath  with  an  equal  weight  of  concentrated  hydrochloric  acid 
and  ihree  times  the  weight  of  40%  formaldehyde  solution   undergoes 


ORGANIC   CHEMISTRY.  i.    969 

condensation  with  the  formation  of  2-dimethylam.ino-^-7nethylbc.nzyl 
alcohol,  a  yellow  oil  of  feeble  odour,  b.  p.  250°,  with  slight  decom- 
position, m.  p.  30°  ;  hydrochloride,  oily ;  plcUinichloride,  red  crystals, 
m.  p.  182°  (decomp.);  picrate,  yellow  leaflets,  m.  p.  160°;  methiodlde, 
colourless  tablets,  m.  p.  147°  (decomp.).  The  free  amino-alcohol  on 
treatment  with  concentrated  hydrochloric  acid  in  a  tube  at  100°,  or 
with  phosphorus  pentachloride  in  light  petroleum  solution,  gives  the 
hydrochloride  of  6-dim'ithylamino-^-methylbenzyl  chloride,  from  which 
the  yellowish-red  platinichforide,  m.  p.  195°,  can  be  obtained;  the 
chlorine  in  the  side-chain  of  the  molecule  is,  however,  so  loosely 
attached  that  it  is  removed  by  water  and  by  alkali  with  the  formation 
of  a  mixture  of  the  ori^Jfinal  alcoholic  base  and  Q-dimethylamino-3- 
methylhenzyl  ether,  (NMeg'CgHgMe'CH^jgO,  which  is  more  con- 
veniently prepared  by  the  dehydration  of  the  amino-alcohol  with 
twice  its  weight  of  strong  sulphuric  acid  on  the  water-bath  ;  it  is  an 
inodorous,  colourless,  viscous  oil.  b.  p.  222 — 224°/ 19  mm.  ;  picrate, 
m.  p.  175°;  methiodide,  m.  p.  186°;  the  ether  base  can  be  slowly  but 
completely  hydrolysed  to  the  original  alcohol  base  by  boiling  with 
dilute  sulphuric  acid. 

Unlike  6-dimethylamino-3-methylbenzyl  chloride,  the  esters  with 
organic  acids  are  stable  substances.  The  acetate,  colourless  liquid, 
b.  p.  144 — 145°/16  mm.,  gives  a  picrate,  yellow  needles,  m.  p.  117°  a 
^ eWowi^h-redi  platinichloride,  m.  p.  169°,  and  an  oily  methiodile.  The 
benzoate  is  a  viscid  oil,  b.  p.  226 — 228°/16  mm.  (slight  decomp.) ; 
picrate^  m.  p.  137 — 138°.  The  m-7titrobenzoate  is  a  colourless, 
crystalline  solid,  m.  p.  64°;  picrate,  m.  p.  154°. 

In  the  preparation  of  6-dimethylamino  3  methylbenzyl  alcohol,  a  too 
extended  heating  of  the  reaction  mixture  causes  partial  oxidation 
to  4:-dirnethylamino-3-toluic  acid,  NMeg'CgHgMe'COgH,  which  is  also 
obtainable  by  direct  oxidation  of  the  amino-alcohol  with  chromic 
acid;  the  hydrochloride,  m.  p.  188 — 189°  (decomp.),  can  be  con- 
verted into  the  yellow  platinichloride,  m.  p.  217 — 218°.  Towards 
reducing  agents,  dimethylaminomethylbenzyl  alcohol  is  remark ibly 
resistant,  but  it  is  reduced  by  sodium  and  alcohol  to  9i?i-dimethyl-m- 
ocylidine,  CeHgMeg'NMeg,  b.  p.  205°;  picrate,  m.  p.  123  —  121^°; 
platinichloride,  m.  p.  219°.  The  same  reduction  product  was  obtained 
in  an  endeavour  to  dehydrate  the  dimethylaminobenzyl  alcohol 
molecule  to  an  indole  ring  (compare  Paal  and  Laudenheimer,  Abstr., 
1893,  i,  37)  by  heating  with  zinc  chloride;  I  :5-dimethylindole, 
prepared  from  ;?-tolylmethylnitrosoamine  (compare  Hegel,  Abstr., 
1886,  552)  for  comparison,  has  b.  p.  138°/17  mm.,  262°/753  mm., 
Df  1*0242,  and  on  reduction  with  zinc  and  hydrochloric  acid  yields 
the  2  :  d-dihyd7'0-derivsitive,  falsely  expected  from  the  dehydration  of 
the  alcoholic  base,  b.  p.  119— 120°/18  mm.,  233— 234°/755  mm., 
Df  0-9811  ;  platinichloride,  m.  p.  203—204°  ;  picrate,  m.  p.  177°. 

Dimethylaminomethylbenzyl  alcohol  shows  but  little  tendency  to 
condense  with  other  aromatic  molecules.  With  methylaniline  it  gives 
a  condensation  product,  boiling  above  200°  in  a  vacuum.  When  heated 
on  the  water-bath  with  excess  of  aniline  in  15%  hydrochloric  acid 
for  twenty-four  hours,  it  gives  a  small  yield  of  A! -aminophenyl-Q-di- 
methylaminom-tolylmethane,    NMeg'CgHgMe'CH.^'CgH^'NHg,    a    viscid 
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liquid,  b.  p.  220 — 224°/17  mm.  If  zinc  chloride  is  used  as  the  con- 
densation agent,  the  amino-alcohol  will  condense  with  tertiary 
amines;  thus,  with  dimethylaniline  at  180",  it  then  gives  colourless 
4 :  Q'-tetramethyldianunophenyl-m-tolylmetkane, 

NMeg-cXMe-CHg-C^H^-NMej,, 
m.  p.  83—84°,  b.  p.  250—252716  mm.;  hydrochloride,  m.  p.  203°; 
picrate,  reddish-yellow  leaflets,  m.  p.  180 — 182°;  yellow  platini- 
chloride,  m.  p.  197°  (decomp.) ;  methiodide,  m.  p.  204^  In  an  analo- 
gous manner,  dimethyl-;?-toluidine  gives  a  very  viscous,  yellow  oil, 
2  :  2'-tetramethyldiamino-5 :5'-di-m-tolylmethane,  CH2(CgH3Me»NMe)2, 
b.  p.  212 — 214°/16  mm.  (compare  von  Braun,  loc.  cit). 

Dimethyl-o-toluidine  is  already  known  to  show  considerable  resist- 
ance towards  condensation  with  aldehydes  (Weinberg,  Abstr.,  1892, 
1078;  Alexander,  ihid.,  1320);  however,  by  using  a  large  excess  of 
formaldehyde  and  extending  the  time  for  reaction,  ^-diinethylamino- 
S-methylbenzyl  alcohol  can  be  obtained  by  a  similar  process  to  that  for 
the  isomeric  2-dimethylamino-5-methylbenzyl  alcohol  above ;  it  is  a 
yellow  liquid,  b.  p.  147°/11  mm.,  giving  an  oily  hydrochloride,  picrate, 
m.  p.  119°,  a  syrupy  methiodide,  colourless  acetate,  b.  p.  156 — 158°/16  mm. 
(picrate,  m.  p.  133°),  m-nitrobenzoate,  m.  p.  64°  {picrate,  m.  p.  120°). 
This  alcoholic  base  shows  great  resistance  to  sodium  and  alcohol,  and 
only  a  few  drops  of  the  os-dimethyl-m-xylidine  could  be  obtained ;  it 
also  condenses  with  difficulty  with  dimethylaniline  in  the  presence  of 
zinc  chloride,  giving  a  poor  yield  of  4  : 4:'-tetramethyldiaminophenyl- 
m-tolylmethanef  NMeg'CgHgMe'CHg'CgH^'NMeg,  a  colourless,  viscous 
oil,  b.  p.  247 — 249°/17  mm.;  platinichloride,  unstable;  picrate, 
m.  p.  183°. 

Ai-Dimethylaminohenzyl  alcohol  is  obtained  in  very  small  amount 
from  the  reaction  product  by  treating  dimethylaniline  with  an  equal 
weight  of  concentrated  hydrochloric  acid  and  twice  its  weight  of 
40%  formaldehyde  solution  for  eight  hours  on  the  water-bath.  The 
properties  of  the  product  do  not  agree  with  those  stated  by  Rousset 
(Abstr.,  1895,  i,  176).  It  is  a  yellow  oil  with  an  odour  more  pleasant 
than  that  of  dimethylaniline;  platinichloride,  m.  p.  181°;  picrate, 
yellow  needles,  m.  p.  130°;  methiodide,  m.  p.  126°;  the  acetate,  b.  p. 
142 — 144°/18  mm.,  gives  a  badly  crystalline  platinichloride,  and  a 
picrate,  m.  p.  113 — 114°;  the  henzoate  is  a  viscous  oil,  b.  p. 
216 — 218°/16  mm.,  which  gives  an  amorphous  platinichloride,  m.  p. 
179 — 180°,  and  a  picrate,  yellow  needles,  m.  p.  117°;  the  m.-nitro- 
lenzoate  is  colourless,  m.  p.  51°,  and  gives  a  picrate,  m.  p.  146°. 
4-I)imethylaminobenzyl  chloride  was  produced  by  the  action  of  hydro- 
chloric acid  on  the  amino-alcohol,  as  an  unstable  substance  which 
could  be  isolated  as  the  yellow  platinichloi-ide,  m.  p.  187°.  The  amino- 
alcohol  condenses  easily  with  dimethylaniline  in  the  presence  of  zinc 
chloride,  with  the  formation  of  «-tetramethyldiaminodiphenylmethane. 

The  condensation  of  formaldehyde  with  1-phenylpiperidine  yields 
some  Y^piperidylbenzyl  alcohol,  a  yellow  oil,  b.  p.  172 — 17 6°/ 12  mm.  ; 
platinichloride,  m.  p.  190°.  The  amino-  alcohol  condenses  with  phenyl- 
piperidine  in  the  presence  of  zinc  chloride,  giving  dipiperidyldiphenyl- 
methane,  m.  p.  84°  (platinichloride,  decomposes  at  235° ;  methiodide, 
m.  p.   217°  with    decomp. ;  dibenzoyl    derivative,  m.  p.  250°),  which 
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also  accompanies  the  amino-alcohol  in  its  original  formation,  but 
which  is  more  satisfactorily  obtained  by  treating  an  alcoholic  solution 
of  ;>diaminodiphenylmethane  with  dibromopentane  (compare  von  Braun, 
loc.  cit. ;  also  Abstr.,  1904,  i,  841). 

Diethylaminohenzyl  alcohol^  obtained  from  the  condensation  of 
formaldehyde  and  diethylaniline  in  hydrochloric  acid  solution,  is 
surprisingly  unstable ;  it  is  a  yellow  liquid,  b.  p.  165°/9  mm.  ;  picratSj 
m.  p.  101°;  methiodide^  m.  p.  149°;  acetate^  colourless  oil,  b.  p. 
178 — 180°/17  mm.  It  is  easily  decomposed  by  dilute  acids  with  the 
formation  of  s-tetraethyldlaminodiphenylmethane,  m.  p.  41°  (picrate^ 
m.  p.  191°),  which  therefore  accompanies  the  amino-alcohol  in  its 
preparation.  On  account  of  its  instability,  the  behaviour  of  diethyl- 
aminohenzyl alcohol  towards  reduction  and  condensation  with  aromatic 
amines  could  not  be  investigated.  It  is,  however,  oxidisable  to  the 
already  known  jo-diethylaminobenzoic  acid. 

It  was  found  impossible  to  produce  sufficient  condensation  of 
formaldehyde  with  diethyl-o-  or  -j^-toluidine  to  obtain  appreciable 
quantities  of  the  corresponding  aminobenzyl  alcohols.  D.  F.  T. 

Oxonium  Compounds.  II.  George  L.  Stadnikoff  (/.  Russ. 
Phys.  Chem.  Soc,  1912,  44,  1219— 1247).— In  order  to  confirm  his 
views  concerning  the  mechanism  of  the  Grignard  reaction  (compare 
this  vol.,  i,  109),  the  author  has  carried  out  a  number  of  further 
experiments  under  conditions  excluding  the  possibility  of  isomeric 
change. 

The  formation  of  tetraphenylethane  on  distillation  in  a  vacuum  of 
the  product  obtained  by  the  action  of  diphenylmethyl  butyl  ether  on 
magnesium  propyl  iodide  in  the  cold  shows  that  the  structure  of 
monoetherates  of  organo-magnesium  compounds  is  expressed  by 
Grignard's  formula,  RRIOR'Mgl,  and  not  by  that  of  Baeyer, 
imiOI'MgR.  The  action  of  alkyl  haloid  on  this  compound  being 
expressed  by  the  equation  :  RRIOR-Mgl  +  R'l  =  Mgig  +  RgO  +  R'R', 
the  author  regards  it  as  most  probable  that  the  first  stage  of  this 
reaction  results  in  the  formation  of  a  tetra-alkyloxonium  compound  : 
RR'IOIRR".  With  water  the  decomposition  should  give  rise  to  an 
unstable  trialkyloxonium  compound,  RR'IOIR"H,  which  would 
decompose  with  formation  of  R*H  and  R«R' ;  experiment  shows  that 
this  actually  occurs.     For  instance,  in  the  decomposition  b}'  water  of 

the   compound    njTph^^^'^^M  tj  12*5%  of  the  latter  gives  propane, 

14'5%  tetraphenylethane,  and  38-5%  diphenylbutane 

The  results  of  further  experiments  made  to  determine  the  relation  of 
the  amount  of  ether  taking  part  in  the  reaction  to  that  of  the  organo- 
magnesium  compound  (compare  Bredig,  Zeitsch.  Elektrochem.,  1 903, 9, 753) 
are  in  contradiction  to  Tschelinzeff's  statement  that  ether  plays  the 
part  of  a  catalyst  in  Grignard's  reaction  (**  Organo-magnesium  Com* 
pounds,"  Moscow,  1908,  54).  T.  H.  P. 

Action  of  Carbon  Dioxide  on  Etherates  of  Magnesium  Alkyl 
Haloids.  George  L.  Stadnikoff  and  (Mme.)  Z.  A.  Kuzmina-Aron 
{J.  Muss.  Phys.  Chem.  Soc,   1912,  44,   1247— 1256).— The  etherate^ 
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formed  from  ethers  and  organo-magDesium  compoundH,  when  dissolved 
in  benzere  or  xylene,  do  not.  reac^t  with  carbon  dioxide,  and  the  authors 
have  now  investigated  this  action  in  ethyl  ethereal  solution.  Two 
possibilities  present  themselves  :  (1)  According  to  Tscheliuzeff's  views 
('•  Organo-magnesium  Compounds,"  Moscow,  1908,  177)  and  on  the 
assumption  that  the  structure  attributed  by  StadnikofiF  (compare 
preceding  abstract)  to  these  etherates  is  correct,  the  ethyl  ether 
should  displace  a  molecule  of  an  ether  and  this  displacement,  ghould 
proceed  in  various  ways  ;  thus,  C4Hg'OPr(CHPh2)-MgI  +  EtgO 
should  give  (a)  CHPbg-O-C^Hg  +  OEtgPr-Mgl, 

(b)  CHPh2-OPr  +  C4H9-OEt,,-MgI, 
and  (c)  C4Hp-OPr  +  CHPh2-OEt2-MgI.  (2)  The  etherate  may  merely 
dissolve  in  the  ethyl  ether.  In  this  case  the  action  of  carbon  dioxide 
should  yield  C4H9-OPr(CHPh2)-C02MgT,  which  would  be  convertpd  by 
dilute  sulphuric  acid  into  the  compound,  C4H9'OPr(CHPh2)*C02H. 
The  latter,  being  unstable,  would  undergo  decomposition,  for  which 
three  methods  are  possible:  (a)  CHPh2-0-C4Hj)  +  Pi-C02H ;  {h) 
CHPh2-OPr  +  C4H^-C()2H,  and  (c)  C4H9-OPr  + CHPhg-COgH. 

The  experim*^nts  as  yet  made  do  not  indicate  the  formation  of 
organic  acids  in  this  decomposition,  which  yields  carbon  dioxide, 
propane,  butane,  ethers,  tetraphenylethane,  aa  diphenylbutane,  etc. 
As  product  of  the  action  of  carbon  dioxide,  an  oily  compound  has  been 
obtained,  this  being  apparently  of  the  composition 

(CHPh2)(C4H9):OPr-C02MgI,Et20 ; 
the  ether  is  given  up  in  a  vacuum.  T.  H.  P. 

Reply  to  Gorsky's  "  Mechanism  of  the  Grignard  Reaction." 
George  L.  Stadnikoff  (./.  Buss.  Phijs.  Chem.  Soc,  1912,  44, 
1256 — 1264). — Polemical  against  Gorsky  (this  vol.,  i,  622). 

T.  H.  P. 

Action  of  Formic  Acid  on  Triarylcarbinols.  Alfred  Guyot 
and  A.  Kovache  {Compt.  rend.,  1912,  155,  838 — 840.  Compare 
this  vol.,  i,  186;  and  KaufPmann  and  Pannwitz,  this  vol.,  i,  351). — 
Crystallisable  formic  acid,  whilst  reducing  triarylcarbinols,  does  not 
have  this  effect  on  other  molecules  containing  reducible  groups,  the 
reaction  being  specific  for  this  one  class  of  compounds.  A  study  of 
the  reaction  in  the  case  of  a  large  number  of  such  carbinols  shows  that 
the  reaction  is  not  always  quantitative.  If,  however,  a  certain 
quantity  of  anhydrous  sodium  formate  is  previously  added  to  the 
formic  acid,  the  transformation  of  the  carbinol  into  hydrocarbon  and 
the  evolution  of  carbon  dioxide  are  theoretical,  thus  giving  a  method 
for  the  quantitative  estimation  of  such  compounds.  The  part  played 
by  the  sodium  formate  is  apparently  to  prevent  any  dehydrating  action 
of  the  formic  acid.  W.  G. 

Betulin.  II.  I.  K.  Traubenberg  (/.  Russ.  Phys.  Chem.  Soc, 
1912,  44,  1202— 1208).— More  energetic  oxidation  of  betulin  by 
means  of  chromic  acid  than  that  previously  employed  (this  vol.,  i, 
260)  yields  betulinic  acid  and  the  ketone,  C24H3g02,  but  no  diketone, 
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SO    that    betulin    contains   only    one    hydroxyl    group    of    spcondary 
character. 

The  betulinic  acid  obtained  in  the  above  manner,  and  regarded  by 
Hausmann  (Abstr.,  1877,  i,  94)  as  possessing  the  composition  CggHg^Og, 
appears  to  be,  not  an  individual  product,  but  a  mixture  of  an  acid, 
C12H20O,  and  a  hydrocarbon,  Cj2Hjg,  the  dry  distillation  of  betulin 
proceeding  according    to    the    equation:    C24H4QO2  =  HgO  +  CigH^o^  "^^ 

^12^18- 

Oxidation  of  the  betulin  by  means  of  fuming  nitric  acid  yields  a 
dinitro-acid,  C22H32O10N2,  m.  p.  203—205°.  Analysis  of  the  compound 
obtained  by  treating  this  acid  with  phenylhydrazine  gives  indefinite 
results,  explainable  as  due  to  the  formation  either  of  a  dihydrazone  or 
of  a  monohydrazone  in  which  the  two  nitro-groups  are  reduced  to 
amino-groups.  T.  H.  P. 

Crystalline  Form  of  A^-cycloHexene-l-a-tsobutyric  Acid. 
Pete  N.  Tschirwinsky  {Zeitsch.  Kryst.  Min.,  1912,  61,  303  ;  from 
Schriften  Ural  Ges.  Naturf.,  1909,  29,  1 13— 117).— Crystals  of  the 
acid,  C«H9-0Me2-CO2H,  prepared  by  0.  Wallach  (Abstr.,  1908,  i,  406) 
are  orthorhombic,  with  a:b:c  =  0914  : 1  :  0359.  L.  J.  S. 

New  Aromatic  Ethereal  Salts  Forraed  by  the  Interaction 
of  o-Sulphobenzoic  Anhydride  and  Phenols  in  the  Presence  of 
Water  and  an  Alkali  Hydroxide.  Arnold  H.  C.  Heitman 
{J.  Amer.  Chem.  Soc,  1912,  34,  1591— 1597).— The  following  method 
has  been  found  to  yield  alkali  salts  of  esters  of  the  general  formula, 
SOgX'CgH^'COgR.  o-Sulphobenzoic  anhydride  (1  mol.)  is  suspended 
in  about  5  parts  of  water  at  0°,  and  treated  with  alkali  hydroxide 
(1  mol.)  and  a  phenol  (I  mol.)  also  dissolved  in  the  same  quantity  of 
water  at  0°.  The  mixture  is  shaken  until  solution  results  and  is  then 
filtered.  The  phenol,  remaining  in  the  solution,  is  extracted  with 
ether,  the  aqueous  solution  concentrated  to  about  one-fifth  of  the 
original  volume  and  allowed  to  crystallise.  The  salts  are  soluble  in 
water  or  alcohol,  stable  in  the  air  or  in  solution,  and  are  readily 
hydrolysed  by  warm  dilute  solutions  of  alkali  carbonates  with  forma- 
tion of  the  phenol  and  alkali  0  sulphobenzoate.  It  is  suggested  that 
they  may  prove  of  value  for  the  synthesis  of  physiologically  active 
substances. 

The  following  salts  a!  e  described  :  Potassium  phenyl  o-sulphohenzoate^ 
S03K*CgH4*C02Ph,  m.  p.  277 — 280°.  Barium  phenyl  o-sulphobenzoate. 
Potassium  ethyl  o-sulphobenzoyloxybenzoate, 

S03K-C6H,-CO-0-CgH4-C02Et, 
m.  p.  246°,  from  ethyl  salicylate.  Barium  guaiacyl  o-sulphobenzoatej 
Ba(S03*CgH4*CO*OCgH4*OMe)2.  Sodium  thymyt  o  -  sulphobenzoate^ 
S03Na*CgH4*CO'OCfiH3lV[e*CHMe2.  Sodiurn  phenol phthalein  o-sulpho- 
benzoate.  All  these  salts  are  crystalline,  with  the  exception  of  the  last 
two  which  are  obtained  as  amorphous  powders.  E.  G. 

Preparation  of  Esters  of  Glycols.  Farbenfabriken  vorm. 
Friedr.  Bayer  <fe  Co.  (D.R.-P.  248255).— Tbe  following  acids  can  be 
employed  for  the  preparation  of  glycyl  esters  :   phenylacetic,  a-phenyl- 
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propionic,    a-phenylbutyric,    a-phenyl-a-ethylbutyric,    and     /3-phenyl- 
propionic  acids. 

Phenyldiethylcarhinylacetic  [a- Phenyl- ft-ethylvaleric]  acid, 
CHEtg-CHPh-COgH, 
is  prepared  by  the  interaction  of  sodium  phenylacetonitrile  and  dietbyl- 
carbinyl  bromide  and  subsequent  hydrolysis. 

Glycyl  phenylacetate,  b.  p.  185  —  190725  mm.,  is  obtained  from 
ethylene  glycol  and  phenylacetic  acid,  whilst  the  ester  from  ethylene 
dichloride  and  a-phenylbutyric  acid  has  b.  p.  166°/4  mm. 

Glycyl  fi-phenylpropionate  h&8  b.  p.  180°/ 16  mm.  F.  M.  G.  M. 

Preparation  of  Acids  containing  an  Aryl  Group  in  the 
a-Position.  Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.H.-P. 
248777). — The  amides  and  carbamides  of  a-aryl  acids  of  general 
formula  CRRIR2.CO2H  (where  R  is  aryl,  and  B}  and  R2  alkyl  groups) 
are  of  therapeutic  value,  and  the  following  are  now  described  : 

a- Phenyl- a-propylvaleronitrile,  CPhPrg'CN,  b.  p.  157 — 159730  mm. 
(prepared  from  phenylacetonitrile),  when  heated  with  alcoholic 
potai^sium  hydroxide  during  seven  hours  at  120 — 130°,  furnishes 
a-phenyl-cL-propylvaler amide,  prisms,  m.  p.  91 — 92°,  whilst  a-phenyl-a- 
ethylhutyronitrile,  CPhEtg'CN,  an  oil,  b.  p.  139°/22mm.,  yields  a-jo/iew?/^ 
a-ethylhutyramide,  m.  p.  53°. 

a-Phsnyl-a-ethylbutyrylcarbamide,  prepared  from  carbamide  and 
a-phenyl-a-ethylbutyryl  chloride,  has  m.  p.  132—133°.    F.  M.  G.  M. 

Preparation  of  Derivatives  of  a-Aryl  Acids.  Farbenfabriken 
VORM.  Friedr.  Bayer  &  Co.  (D.R.-P.  249241.  Compare  Abstr.,  1889, 
861,  and  preceding  abstract). — The  amides  and  carbamides  of  a-aryl 
acids  of  general  formula  R^CHR-COgH  (where  R^  is  aryl,  and  R 
an  alkyl  group)  are  quite  tasteless,  of  therapeutic  value,  and  readily 
prepared  by  ordinary  methods. 

a-Phenyl-yi- valeric  acid,  b.  p.  280°  {loc.  cit.),  furnishes  a  chloride, 
which  yields  the  corresponding  amide,  m.  p.  83 — 85°,  carbamide, 
glycide,  and  ethylamide. 

a-Phenyl-w-butyric  acid  (phenylethylacetic  acid)  likewise  furnishes  a 
chloride,  carbamide,  m.  p.  147°,  and  amide,  m.  p.  86°. 

Phenylacetonitrile  when  treated  with  sodamide  and  diethylcarbinol 
yields  phenyh^oamylacetonitrile  ;  this  furnishes  the  corresponding  acidf 
acid  chloride,  and  finally  phenylisoamylacetamide,  m.  p.  138°. 

F.  M.  G.  M. 

Determination  of  the  Configuration  of  the  Stereoisomerio j 
Cinnamic  Acids.  Richard  Stoermer  and  Paul  Heymann  {Ber., 
1912,  45,  3099—3104) — Fischer  (compare  this  vol.,  i,  187)  has 
recently  called  attention  to  the  fact  that  no  definite  conclusions  can  be 
drawn,  regarding  the  configuration  of  the  cinnamic  acids,  from  thej 
reduction  of  phenylpropiolic  acid,  since  under  different  conditions  both 
the  ordinary  and  the  alio-  or  iso-acid  may  be  produced  (compare  Paal 
and  Hartmann,  Abstr.,  1909,  i,  927).  Although  the  ordinary  acid  is 
generally  regarded  as  the  traris-foim,  and  the  alio-  or  i«o-acid  as  the  cis' 
form,    no   experimental   proof   of   these  configurations    has   yet  been 
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brought  forward.  This  uncertainty  with  respect  to  the  configuration 
of  the  acids  has  now  been  removed,  and  the  correctness  of  the  usual 
view  demonstrated,  in  the  following  manner  : 

Ordinary  o-nitrocinnamic  acid,  on  exposure  to  ultra-violet  light  in 
pyridine  solution,  is  transformed  into  a  labile  isomeride,  a^^o-o-nitro- 
cinnamic  acid.  Both  isomerides  may  be  reduced  to  the  corresponding 
amino-acids,  of  which  the  one  obtained  from  the  allo-ncid  is  at  once 
transformed  into  carbostyril  by  passing  carbon  dioxide  through  an 
aqueous  solution  of  its  barium  salt,  and  therefore  must  possess  the  cis- 
configuration ;  on  the  other  hand,  the  o-aminocinnamic  acid  described 
by  Baeyer  and  Jackson,  and  formed  by  the  reduction  of  the  ordinary 
o-nitro-acid,  can  be  converted  into  carbostyril  only  by  indirect  methods, 
and,  therefore,  has  the  <rans-configuration.  On  diazotisation  and 
reduction,  ^raw5-o-aminocinnamic  acid  yields  ordinary  cinnamic  acid, 
whereas  the  cis-amino-acid  gives  rise  to  aUo-{or  iso-)cinnamic  acid, 
which,  consequently,  must  have  the  cis-configuration. 

The  configuration  of  the  isomeric  o-amino-acids  has  also  been  estab- 
lished by  diazotisation  and  boiling  the  resulting  diazonium  compound 
with  water.  The  amino-acid  obtained  from  aZ/o-o-nitrocinnamic  acid  is 
directly  converted  into  coumarin,  whilst  Baeyer  and  Jackson's  o-amino- 
acid  yields  coumaric  acid,  which  can  be  converted  into  the  anhydride 
only  by  indirect  methods. 

Si\lo-o-Nitrocinnamic  acid  foims  stout,  yellowish-white  crystals, 
m.  p.  143°,  dissolves  in  concentrated  sulphuric  acid  with  a  blue  colora- 
tion, and  is  much  more  readily  soluble  in  organic  solvents  than  the 
^raws -isomeride,  into  which  it  may  be  converted  by  exposure  to  sun- 
light in  chloroform  solution  containing  a  trace  of  bromine.  Its 
solubility  in  benzene  at  18°  =  0*69%  (<m7is-a,cid  =  0-03%).  When 
dissolved  in  dilute  aqueous  ammonia  and  the  solution  boiled  with 
fei  rous  sulphate  and  excess  of  barium  hydroxide,  it  yields  cis-o-ammo- 
cinnamic  acid,  which,  however,  could  not  be  isolated  in  the  free 
condition,  but  is  converted  by  passing  carbon  dioxide  through  the 
aqueous  solution  of  its  barium  salt  into  carbostyril.  The  diazotisation 
of  the  cis-o-amino  acid  was  accomplished  by  dissolving  the  theoretical 
amount  of  sodium  nitrite  in  the  aqueous  solution  of  its  barium  salt  and 
adding  the  mixture  slowly  to  cold  dilute  sulphuric  acid.  Reduction  of 
the  resulting  diazonium  compound  with  hypophosphorous  acid  yielded 
fsocinnamic  acid,  which  was  further  identified  by  its  conversion  into 
the  aniline  salt  of  aZ^o-cinnamic  acid.  The  transformation  of  trans-o- 
aminocinnamic  acid  into  ordinary  cinnamic  acid  was  effected  in  a 
similar  manner.  F.  B. 

Sodium  Phenyl  Carbonate  as  Intermediate  Product  in 
Kolbe's  Synthesis  of  Salicylic  Acid.  Carl  H.  Sluiter  (Ber., 
1912,  45,  3008—3110.  Compare  this  vol.,  i,  189).— A  reply  to 
Tymstra  (this  vol.,  i,  859).  Sodium  salicylate  when  heated  in  a  sealed 
tube  for  three  hours  at  250°,  and  then  afterwards  kept  sealed  in  the 
cold  for  eighteen  hours,  is  found  to  be  unaltered ;  the  carbon  dioxide 
formed  in  the  dissociation  of  the  salicylate  evidently  undergoes  com- 
plete re-absorption.  If  the  heating  is  carried  to  290°,  there  is  some 
charring,  and  a  little  free  carbon  dioxide  is  formed,  whilst  the  solid 
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residue  contains  somo  sodium  hydrogen  carbonate.  It  is  suggested 
that  in  this  case  the  sodium  phenoxide  formed  from  the  dissociation  of 
the  salicylate  undergoes  partial  decomposition:  OgH5'ONa  =  CH4  + 
iC  +  COg  +  NaOlJ.  These  reisults  are  held  to  favour  the  author's  view 
of  the  formation  of  sodium  salicylate.  D.  F.  T. 

Terephthalaldehyde  and  Terephthalaldehydic  Acid.  Kudolf 
Wegscheider  and  Hermann  Suida  {Monatsh.,  1912,  33,  999 — 1028). 
— In  an  investigation  as  to  the  possible  occurrence  of  tautomerism 
with  ^-aldehydic  acids  analogous  to  that  exhibited  by  the  orlho- 
i.'Omerides  (Wegscheider,  Abstr.,  1903,  i,  562),  the  authors  have 
obtained  only  negative  results. 

Terephthalaldehyde  is  obtained  more  satisfactorily  by  the  simultan- 
eous hydrolysis  and  oxidation  of  /j-xylylene  bromide  with  lead  nitrate 
solution  (Low,  Abstr.,  1885,  1208,  and  others)  than  by  the  oxidation 
of  jo-xylene  (Thiele  and  Winter,  Abstr.,  1900,  i,  500)  with  chromic 
acid.  The  suggested  oxidation  of  /?-xvlene  by  manganese  dioxide  and 
sulphuric  acid  (Lassar-Cohn,  ArbeitHmethoden,  4th  ed  ,  977)  was 
found  to  yield  p-toluic  acid  in  place  of  the  desired  product. 

When  terepththalaldehyde  is  reduced  by  sodium  nmalgam  in  aqueous 
alcoholic  solution,  ;t?-xylylene  glycol  is  obtained,  together  with  another 
substance^  m.  p.  220°. 

Terephthalaldehydic  acid  is  best  obtained  b}-  oxidation  of  the 
dialdehyde  with  potassium  dichromate  and  dilute  sulphuric  acid  ;  ir.s 
m.  p.  is  256°  (compare  Simonis,  this  vol.,  i,  565),  but  in  an  open  tube 
appears  to  be  higher  on  account  of  oxidation  to  terephthalic  acid. 

Nitration  of  terephthalaldehyde  (compare  Low,  loc.  cit.)  produces 
nitroterephthalaldehyde,  m.  p.  86°  {phenylhydrazone,  m.  p.  213 — 216°; 
tetracetate,  m.  p.  147 — 149°),  with  two  nitiottrephthalaldehydic  acids, 
m.  p.  160°  and  184°  respectively,  and  a  sparingly  soluble  acid,  m.  p. 
above  300°,  as  by-products. 

The  methyl  ester  of  terephthalaldehydic  acid,  obtained  by  interaction 
of  methyl  iodide  and  the  silver  salt  of  the  acid,  crystallises  in  lod:^, 
m.  p.  62 — 63°,  and  can  be  hydrolysed  by  alcoholic  sodium  by«^roxide 
to  the  original  acid  ;  the  ester  gives  a  phenylhydrazone,  yellow  needles, 
m.  p.  144 — 146°  (in  one  experiment  a  substance,  m.  p.  116 — 117°, 
possibly  a  labile  form,  was  obtained),  a  diacetate,  rods,  m.  p.  66 — 6^5°, 
a  hydrobenzamide  compound,  N2(CIl'CgH4'C02VIe)3,  m.  p.  140—142°, 
and  is  easily  oxidised  at  100°  by  air,  giving  methyl  hydrogen  tere- 
phthalate.  When  terephthalaldehydic  acid  is  heated  at  100°  with  methyl 
alcohol  containing  a  little  hydrogen  chloride,  the  above  methyl  ester  is 
produced,  but  at  140°  a  mixture  of  this  ester  with  its  dimethylacetal 
derivative,  C02Me-C(5H4-CH(OMe)2,  m.  p.  29—30°,  is  obtained  ;  in 
an  impure  condition  the  latter  substance  readily  decomposes  with 
formation  of  the  methyl  ester. 

The  ethyl  ester  of  terephthalaldehydic  acid,  which  has  already  been 
obtained  by  Low  (loc.  cit.),  is  an  oil  which  crystallises  after  long 
standing,  possibly  on  account  of  oxidation. 

Phosphorus  pentachloride  acts  on  terephthalaldehydic  acid  with 
the  formation  of  oi-dichloro  -fp-toluoyl  chloride,  m.  p.  50 — 52°.  It  was 
not  found  possible  to  convert  the  substance  into  the  above  acetal,  but 
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by  treatment  with  methyl  alcohol  containing  suspended  calcium 
carbonate,  methyl  oi-dichloro-^toluate,  m.  p.  32 — 35°,  was  obtained. 
Attempts  to  prepare  the  free  dichloro-acid  were  unsuccessful. 

D.  F.  T. 

Some  New  Derivatives  of  the  Dihydroxybenzoic  Acids. 
Frakz  von  Hemmelmayr  {Monatsh.j  1912,  33,  971 — 998). — 5-Bromo' 
catecholcarhoxylic  acid,  C^rHgO^BrjHgO,  is  obtained  when  a  solution  of 
catecholcarboxylic  (2  : 3-dihydroxybenzoic)  acid  in  glacial  acetic  acid  is 
treated  with  the  requisite  quantity  of  bromine  at  the  ordinary  tempera- 
ture. It  forms  transparent,  colourless,  prismatic  crystals,  m.  p.  185°. 
When  the  aqueous  solution  of  these  crystals  is  boiled  for  some  time, 
it  deposits,  on  cooling,  white,  silky,  microscopic  needles  in  addition  to 
the  prismatic  crystals;  these  sinter  at  211°,  and  have  m.  p.  215°. 
The  barium  i^alt,  iQ>jB.^Ofii')^2i,^20,  crystallises  in  clusters  of  flat 
needles. 

4 : 5-Dibromocatecholcarboxylic  acid  (compare  Praxmarer,  Abstr., 
1907,  i,  216)  is  best  obtained  from  the  dihydroxybenzoic  acid  by 
bromination  in  glacial  acetic  acid  solution.  It  forms  long,  colourless 
needles,  m.  p.  241°  (decomp  ).  The  barium  salt,  (C7H304Br2)2Ba,3H20, 
forms  spherular  aggregates  of  slender  needles.  The  methyl  ester, 
CgHgO^Brg,  crystallises  in  slender  needles,  m.  p.  156 — 157°. 

The  two  bromo-substitution  products  of  ^  resorcylic  (2  :  4-dihydroxy- 
benzoic)  acid  (compare  Zehenter,  Abstr.,  1882,  193;  1887,924)  are 
best  prepared,  using  glacial  acetic  acid  as  the  solvent  during  bromina- 
tion. Bromo  y8  resorcylic  acid  has  m.  p.  212°;  the  dibromo-acid  has 
m.  p»  220°.  Dibromo-2  :  i-diacetoxybenzoic  acid,  CuHgOgBrg,  crystal- 
lises in  slender  prisms,  m.  p.  165°.  Attempts  to  prepare  the  silver  salt 
from  the  ammoniacal  solution  were  unsuccessful,  since  the  ammonia 
brings  about  partial  fission  of  the  acetyl  group.  The  aqueous  solution 
of  the  diacetyl  acid  is  decomposed  on  boiling  ;  to  a  slight  extent  the 
decomposition  proceeds  with  evolution  of  carbon  dioxide,  but  for  the 
most  part  it  takes  place  with  fission  of  one  acetyl  group,  giving 
dibromoacetoxybenzoic  acid,  CgH^O^Brg,  which  crystallises  in  bundle- 
shaped  groups  of  needles,  m.  p.  195°. 

By  the  action  of  nitric  acid  (D  14)  on  dibromo-/3-resorcylic  acid, 
2-bromo-4: :  Q-dinitroresorcinol,  Cj-HgOgNg^^j  ^'^  produced.  It  forms 
yellow,  leaf-like  crystals,  and  has  m.  p.  192*5°. 

By  the  bromination  of  riilro-)8-resorcylic  acid  in  glacial  acetic  acid 
solution,  even  when  sufficient  bromine  is  used  for  the  substitution  of 
two  hydrogen  atoms,  3-bromo5-nitro-l3-resorcylic  acid,C>j^fiQ^  Br,2iL20i 
is  obtained  as  yellow  needles,  m.  p.  242°  (decomp.).  The  basic  barium 
salt  (6H2O)  and  silver  salts  are  described.  The  methyl  ester,  CgHgOgNBr, 
forms  long,  tabular  crystals,  m.  p.  198 — 200°.  It  was  not  possible  to 
bring  about  complete  acetylatiou  of  the  acid ;  treatment  of  the 
partly  acetylated  product  with  dilute  ammonium  hydroxide  gave 
orange-red,  microscopic  prisms  of  the  diammoniuin  salt,  C^Hj^OgNgBr. 

4:-Bromo-2:Q-di7iitro-a-resorcylic  acid,  C4H'30gN2Br,l  or  2H2O,  is 
obtained  from  monobromo-a-resorcylic  acid  (Barth  and  Senhofer,  Abstr., 
1872,  1014)  by  the  action  of  nitric  acid  (D  1*4),  the  temperature  not 
being  allowed  to  rise  very  much.     It  forms  yellow,  glistening  leaflets. 
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m.  p.  210°  (decomp.).  Tho  biisic  barium  salt  (2H2O)  and  two  silver 
salts  wore  prepared.  When  the  acid  is  boiled  with  water,  2-bromo-4  :  6- 
dinitroresorcinol  separates,  owing  to  decomposition;  when  acetylated 
with  acetic  anhydride  the  carboxyl  group  is  eliminated,  and  bromo- 
dinitroresorcinol  diacetate  CiQH^OgN^Br,  obtained  as  yellow  needles, 
m.  p.  113°. 

2  : 4-Dibromo-a-resorcylic  acid,  C^H^O^Brg.SHgO,  is  obtained  by  the 
bromination  of  a-resorcylic  (3 : 5-dihydroxybenzoic)  acid  in  glacial 
acetic  acid  solution.  It  crystallises  in  colourless,  spherular  aggregates 
of  tabular  crystals,  m.  p.  192^^.  The  barium  (lOHoO)  and  silver  (4H2O) 
salts  are  described.  The  diacetyl  derivative,  CjiHgOgBr^,  forms  large, 
colourless  crystals,  m.  p.  182 — 183°.  Nitration  of  the  acid  with  1*4 
nitric  acid  gives  yellow  needles  of  2 :  i-dibromo-Q-nitro-a-resorcj/lic 
acidj  m.  p.  208°  (decomp.).  The  basic  barium  (GHgO)  and  silver  (HgO) 
salts  are  described. 

The  aqueous  solutions  of  the  various  acids  mentioned  above,  together 
with  those  of  2  :  4-,  2  : 5-,  2  :  6-  and  3  :  4-dihydroxybenzoic  acids,  nitro- 
and  dinitro-2  :  4-dihydroxybenzoic  acid,  monobromo-2  :  5-,  dibromo-2  :  6- 
and  tribromo-3 : 4-dihydroxybenzoic  acids  were  investigated  with 
respect  to  the  stability  of  the  carboxyl  group  on  boiling.  With  the 
exception  of  nitro-2  : 4-,  monobromo-2  : 5-,  monobromo-3  :  4-,  4  : 6- 
dibromo-2  :  3-  and  the  2  :  5-  and  3  :  4-dihydroxybenzoic  acids,  more  or 
less  elimination  of  carbon  dioxide  takes  place.  T.  S.  P. 

An  a-Hydroxy-lactone  from  Phenylacetaldehyde.  Eenst 
Spath  {Monatsh.,  1912,  33,  1029— 1054).— The  author  has  found  a 
second  example  of  the  characteristic  condensation  of  an  aldetiyde  with 
potassium  cyanide  previously  observed  with  isobutaldehyde  (Kohn, 
Abstr.,   1899,  i,  328). 

An  aqueous-alcoholic  solution  of  a  mixture  of  phenylacetaldehyde 
and  potassium  cyanide  slowly  deposits  colourless  needles  of  ^-hydroxy- 
ay-diphenylbulaldehydecyanohydriny 

CH2Ph-CH(0H)-CHPh-CH(0H)-C]Sr, 
m.  p.  146 — 148°;  the  mother  liquor  contains  a  brown,  amorphous 
substance,  C32H280(OH)2,  the  two  hydroxyl  groups  being  detected  by 
Zerewitinoff's  method  (Abstr.,  1907,  ii,  509).  The  cyanohydrin  is 
easily  hydrolysed  by  dilute  acids,  preferably  in  alcoholic  solution,  the 
product  being  a-hydroxy-p-phenyl-y-benzylbutyrolactone, 

O CH-CH^U 

^CH(OH)-CHPh 
needles,  m.  p.  114 — 115°,  b.  p.  264 — 265°/16  mm.  (compare  Erlenmeyer 
and  Keis,  Abstr.,  1904,  i,  1018);  on  warming  with  dilute  potassium 
hydroxide  solution  the  lactone  is  converted  into  sparingly  soluble 
potassium  ay-dihydroxy-^Z-diphenylvalerate,  m.  p.  228°  (decomp.),  which 
at  250°  in  a  vacuum  decomposes  with  formation  of  ay-diphenyl- 
propylene  (compare  Dieckmann  and  Kammerer,  Abstr.,  1906,  1,  820). 
The  lactone  gives  an  oily  acetate  and  a  benzoatCf  m.  p.  126 — 127°,  which 
is  also  obtained  by  the  action  of  benzoyl  chloride  and  potassium 
hydroxide  solution  on  the  cyanohydrin. 

The  lactone  shows  the  tendency  to  esterify  to  give  esters  of  the 
corresponding  hydroxy-acid,  but  by  the  action  of  methyl  iodide  on  the 
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silver  salt  of  the  acid,  methyl  ay-dihydroxy-ji^-diphenylvalerate  was 
obtained  in  needles,  m.  p.  124 — 126^  (decomp.) ;  the  ethyl  ester, 
obtained  in  an  analogous  mannar,  forms  needles,  m.  p.  122 — 123° 
(decomp.)  ;  both  esters  at  130°  decompose  quantitatively  into  the 
lactone  and  the  corresponding  alcohol. 

On  reduction  of  the  lactone  with  hydriodic  acid  at  200°,  a  mixture 
of  2-phenylnaphthalene,  leaflets,  m.  p.  101 — 102°,  with  an  oil,  b.  p. 
184 — I877I4  mm.,  which  is  probably  %phenyltetrahydronaphthaleney  is 
obtained.  With  magnesium  methyl  iodide  the  lactone  gives  ay-dipheiiyl- 
€-methylhexane  pSi'triol,  colourless  crystals,  m.  p.  134 — 135°. 

The  lactone  in  warm  alcoholic  solution  forms  additive  compounds 
with  phenylhydraziue,  hydrazine  (applied  as  the  hydrate),  and  methyl- 
amine,  the  products  being  of  uncertain  structure,  and  the  m.p.'s  184° 
(decomp.),  184 — 185°,  and  174 — 175°  respectively.  All  three  products 
are  easily  hydroiysed  by  dilute  mineral  acid  into  their  constituents. 

The  cyanohydrin  behaves  similarly  with  the  above  three  bases; 
phenyl  hydrazine  produces  colourless  needles  of  e-imino-c-phenylhydrazino- 
PB'dihydroxy-ay-diphenylpentane, 

CH2Ph-CH(0H)-CHPh-CH(0H)-C(:iSrH)-NH-NHPh, 
m.  p.  142 — 147°,  which  when  heated  with  aqueous  alcohol  loses  the 
elements  of  water,  giving  a  heterocyclic  substancey  023112202^2,  of 
uncertain  structure,  colourless  needles,  m.  p.  184°;  hydrochloride, 
sparingly  soluble  needles.  Hydrazine  and  methylamine  produce 
respectively  €-imino-€-hydrazino-^h-dihydroxy-ay-diphenylpentaney 

CH2Ph'CH(OH)-CHPh-CH(OH)-C(:NH)-NH-NH2, 
m.  p.  183 — 184°,  and  €-7nethylamino-€-irriino-(ih-dihydroxy-ay-dip]ienyl- 
pentane,  a  slowly  solidifying  syrup.  The  latter  substance  on  cautious 
hydrolysis  by  keeping  in  cold  aqueous  alcoholic  solution  gives  a  product 
identical  with  the  additive  compound  of  the  lactone  and  methylamine. 
These  addition  compounds  of  cyanohydrin  with  the  above  bases  are 
all  hydrolysable  by  mineral  acids  to  the  lactone  and  the  corresponding 
base.  D.  P.  T. 

Preparation  of  l-Aniinoanthraquinone-2-carboxylic  Acid 
and  its  Derivatives.  Eadische  Anilin-  &  Soda-Fabkik  (D.E.-P. 
247411). — l-Aminoanthraquinone-2-carboxylic  acid  or  its  substituted 
derivatives  are  readily  obtained  by  the  action  of  ammonia  or  of 
primary  or  secondary  amines  on  anthraquinone-2-carboxylic  acids, 
which  are  negatively  substituted  in  the  a-position. 

l-Aminoa7ithraquinone-2-carboxylic  acid,  yellow  needles,  m.  p.  280°,  is 
prepared  by  boiling  l-chloroauthraquinone-2-carboxylic  acid  (8G  parts) 
and  copper  oxide  (3  parts)  with  300  parts  of  water  and  an  equal 
quantity  of  15%  ammonium  hydroxide  solution  during  six  hours  under 
reflux ;  the  alkali  salts  dissolve  in  water  to  form  a  red  solution. 
Methylaminoanthraquino7ie-2carboxylic  acid,  bluish-red  needles,  m.  p. 
240°,  is  obtained  when  the  ammonium  hydroxide  in  the  foregoing 
example  is  replaced  by  methylamine ;  the  alkali  salts  furnish  bluish- 
coloured  aqueous  solutions. 

l-Anilinoa?uhraquinone-2-carboxylic  acid,  glistening,  brown  leaflets, 
m.  p.  297 — 298°,  is  prepared  by  boiling  l-nitroanthraquinone- 
2^>carboxyiic  acid  (86  parts)  with  aniline  (8t50  parts). 


i.   9^0  ABSTRACTS  OF   CHEMICAL   PAPERS. 

1  :  ^''Chhroaiiilinoanthraquinone-2-carhoxylic  acid  is  obtained  as  a  red 
powder  from  /?-chloroaniliQe  and  l-chloroanthraquinone-2-carboxylic 
acid  with  copper  oxide  and  sodium  carbonate ;  the  sodium  salt 
separates  in  glistening,  golden  leaflets. 

\-^-NapWnjlamiiioantliraquinone-2-carboxylic  acid  is  a  dark  violet 
powder ;  its  alkali  salts  are  very  sparingly  soluble  in  water  with  a 
violet  coloration  ;  the  sodium  salt  forms  graphite-like  crystals. 

l-Piperidj/lamiuoanthraquinone-2-carboxi/lic  acid  forms  red  flakes. 

\-Glycylanthraquinone-2-carhoxylic  acid,  red  needles,  is  obtained  by 
the  action  of  sodium  glycine  on  l-chloroanthraquinone-2-carboxylic 
acid  in  the  presence  of  copper  powder  in  aqueous  solution. 

Niiro-l-finaphthylaminoanthraquinone-2-carboxylic  acid,  a  black 
powder,  is  prepared  from  l-chloronitroanthraquinoDe-2-carboxylic  acid 
and  /8-naphthylamine ;  the  sodium  salt  separates  as  a  dark  violet  powder, 
whilst  the  compound  obtained  by  heating  l-chloroanthraquinone-2-car- 
boxylic  acid  with  3-amino-;?-toluoylbenzoic  acid  is  a  violet  powder 
dissolving  in  alkali  with  a  violet  coloration. 

The  \-chloroanthaquinone-2-carhoxylic  acid  employed  in  these  pre- 
parations was  prepared  by  the  oxidation  of  l-chloro-/3  anthraquinone- 
aldehyde  (Abstr.,  1907,  i,  224);  it  forms  yellow  needles  and  has 
m.  p.  267°.  F.  M.  G.  M. 

Preparation  of  Condensation  Products  Containing  Sulphur 
in  the  Anthraquinone  Series.  Badische  Anilin-  <fe  Soda-Fabrik 
(D.R.-P.  248996).  —  \-Anilino-i-T^-tolylthlolanthraquinone-1-carhoxylic 
acid,  a  bluish-violet  powder,  is  prepared  by  condensing  4-chloro- 
l-anilinoanthraquinone-2-carboxylic  acid  with  pthiocresol ;  by  further 
condensation  it  furnishes  an  acridone,  which  can  also  be  obtained  by 
the  action  of  p-thiocresol  on  4-chloroanthraquinone-2  : 1 -acridone. 

1  - /8 - Naphthylamino-i  -  p  -  tolylthiolanthraquinone  -  2  - carboxylic  acid,  a 
green  powder,  is  obtained  in  a  similar  manner  from  4  chloro-l-/5- 
naphthylaminoanthraquinone-2-carboxylic  acid,  whilst  1  :  i-di-p-tolyl- 
thiolanthraquinone-2-carboxylic  acid,  a  red  powder,  is  prepared  from 
1  : 4-dichloro3inthraquinone-2-carboxylic  acid.  These  compounds  are 
all  readily  converted  into  the  corresponding  acridones.     F.  M.  G.  M. 

AQtion  of  Alkalis  on  Bisdiphenylacetylhydrazide  Chloride. 
Robert  Stolle  and  F.  Schmidt  (Ber.,  1912,  45,  3113— 3116).— On 
treatment  with  alcoholic  sodium  ethoxide  at  a  low  temperature,  or 
when  boiled  with  aqueous  sodium  hydroxide,  bisdiphenylacetylhydrazide 
chloride,  CHPhglCClIN-NICCl-CHPhg  (Abstr.,  1911,  i,  508),  loses 
hydrogen  chloride  and  is  converted  into  tetraphenylsuccinonitrile.  It 
is  probable  that  the  compound  (I)  CPhglCIN'NICiCPhg  is  inter- 
mediately formed  in  the  reaction,  but,  owing  to  the  instability  of  the 
group  CiCIN'NICIO,  at  once  undergoes  rearrangement  with  the 
formation  of  the  nitrile.  That  the  rupture  of  the  nitrogen-linking  is 
not  due  to  a  special  action  of  the  alkali  is  shown  by  the  behaviour 
of  3  :  6-bidiphenylmethylene-3  :  6-dihydro-l  :  2  :  4  :5-tetrazine  (see  this 
vol.,  i,  1036).  When  heated  alone  or  in  solution,  this  loses 
nitrogen  (1  mol.),  yielding  tetraphenylsuccinonitrile,  the  above- 
mentioned  compound  (I)  no  doubt  being  formed  as  an  intermediate 
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product.  InsuflScient  cooling  during  the  action  of  sodium  ethoxide  on 
the  hydrazide  chloride  causes  the  formation  of  diphenylacetonitrile. 

Tetrachlorotetraphenyhuccinonitrilej  C^gH^gNgCl^,  prepared  by  chlorin- 
ating tetraphenylsuccinonitrile  in  the  light  of  a  mercury  lamp, 
crystallises  in  stout  prisms,  m.  p.  164°. 

Phenyliminodiphenykcetyl  chloride  reacts  with  sodium  methoxide, 
yielding  methyl  phenyliininodip/ienylacetate,  Cg^HjcjON,  crystallising  in 
colourless  needles,  m.  p.  150°.  The  ethyl  ester,  prepared  in  a  similar 
manner,  forms  prisms,  m.  p.  131°.  F.  B. 

Some    Derivatives    of    Hydroxyquinol.     VIII.     Guido    Bar- 
GELLiNi  and  ErxMANno  Martegiani  (Gazzetta,  1912,  42,  ii,  351 — 356. 
Compare   this    vol.,   i,    292). — The    hydroxyquinolcarboxylic    acid    of 
Thiele  and  Jager  has  been  stated  by  von  Hemmelmayr  (Abstr.,  1911, 
^.TT  ^TT  i,  983)  to  have  the  constitution  (I),  but 

y^K  y.  the    authors   now  advance  evidence   in 

OHj^  ^COgH     OHj^  \  favour  of  formula  (II).     When  the  acid 

k      t'OH  L    JlOH     is  treated  with  methyl  sulphate,  asaronic 

^''^  no  TT      ^^^^    ^^   formed    (compare   Fabinyi  and 

(in  ^^''^''    Abstr.,  .1907,    i,    45),    and    the 

^  ''  ^    ''  position  of  the  methoxyl  groups  in  this 

compound  is  established  by  the  fact  that  it  can  be  obtained  by  oxi- 
dation of  2:4:  5-trimethoxyacetophenone.  The  esterification  of  the 
hydroxyquinolcarboxylic  acid  with  methyl  sulphate  does  not  proceed 
quantitatively,  for  hydroxyquinol  trimethyl  ether  and  hexamethoxy- 
diphenyl  are  also  formed. 

Asaronanilide,  CjgHj^O^N  (prepared  with   phenylcarbimide),  forms 

dirty  white  scales,  m.  p.  144 — 146°.     Asaronthioanilide,  Cj^jH^^OgNS, 

Qjyr  is    a    yellow    crystalline    substance,    m.    p. 

y — K  ]^. /\     1^^ — 160°.     When  it  is  treated  in  alkaline 

OMe<^        /^\c.|        !     solution  with  potassium  ferricyanide,  an  oxi- 

(TiVT  \/     dation  product,  Cj^jHi^OgNS,  is  obtained.     It 

is  a  yellow  substance,  m.  p.  193 — 195°,  and 

to  it  is  assigned  the  constitution  of  2  :  4  :  b-trimethoxyphenylhenzthiazole 

(annexed  formula).  B.  V.  S. 

Preparation     of     o-Aminoanthraquinonecarboxylic     Acid. 

Actien-Gesellschaft  fur  Anilin-Fabrikation   (D.R.-P.    248838). — 

When     o-aminocarboxybenzoyl-o-benzoic     acid      (annexed 

/\  formula)  is  heated  with  sulphuric  acid  or  other  condens- 

^Q  TT     ing    reagents   it    usually  yields   about   70S^  of    3-amino- 

2         anthraquinone-2-carboxylic    acid  with    30%    of    l-afnino- 

L^  a7ithraqui7io^te-2-carboxylic  acid,  red  crystals,  m.  p.  280° 

(about) ;  the  separation  of  these  products  is  effected  by 

\  means  of    the  relative    insolubility    of    sodium    3-amino- 

I        I^TT        anthraquinone-2-carboxylate  in  excess  of  alkali. 

\/        ^  Nitroterephthaloyl-o-benzoic  acid  and  o-aminoterephthaU 

OO2H  oyl-o-henzoic  acid,  yellow  leaflets,  m.  p.   265°,  were  also 

obtained  during  the  preparation  of  the  foregoing  o-amino- 

carboxybenzoyl-o-benzoic  acid    from  ;?-toluoyl-o- benzoic    acid    (Abstr., 

1898,  i,  322).  F.  M.  G.  M. 
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Constitution  of  Orsellinic  Acid.  Alfred  Thiel  (Annaleii,  1912, 
394,  108 — 110). — A  proof  that  one  hydroxyl  group  in  orsellinic  acid  is 
in  the  para-position  to  the  carboxyl  group  (Fischer  and  Hoesch,  this 
vol.,  i,  859)  has  already  been  given  by  Thiel,  Schumacher,  and  Roemer 
(Abstr.,  1906,  i,  22).  C.  S. 

Preparation  of  Halogen  Derivatives  of  Benzaldehyde.  Jan  J. 
Blanksma  (C/tem.  Weekblad,  1912,  9,  862—870.  Compare  Abstr.,  1909, 
i,  936). — A  number  of  halogen  derivatives  of  benzaldehyde  have  been 
prepared  from  ring-substituted  /?-aminobenzaldehydes.  Aniline 
converts  3  : 5-dibromo-4-aminobenzaldehyde  into  3  : 5-  dibromo-i-amino- 
benzylideneanilinef  CgHj^'NICH'CgHgBrg'NHg,  pale  yellow  crystals, 
m.  p.  99°.  Diazotisation  of  3  :5dibromo-4-aminobenzaldehyde  in 
hydrobromic  acid  and  treatment  with  cuprous  bromide  in  the  same 
solvent  yields  3  :4  -.b-tribromobenzaldehyde  in  colourless  crystals,  m.  p. 
108°,  readily  sublimed  and  volatile  in  steam.  Boiling  with  aqueous 
potassium  permanganate  converts  it  into  3:4:  5-tribromobenzoic  acid, 
m.  p.  235°  (compare  Sudborough,  Abstr.,  1894,  i,  244);  acetic 
anhydride  and  concentrated  sulphuric  acid  give  a  diacetyl  derivative, 
CQH2Br3*CH(OAc)2,  colourless  crystals,  m.  p.  100°;  aniline  produces 
3:4: 5-tribromobenzylideneaniline,  colourless  crystals,  m,  p.  99° ; 
jo-toluidine  forms  3:4:  b-tribromobenzylidene-^-toluidine,  m.  p.  98°. 

Bromine  water  converts  2-bromo-4-aminobenzaldehyde  into  2:3:5- 
tribromo-4c-aminobenzaldehydef  m.  p.  182°,  which  is  converted  by 
diazotisation  in  sulphuric  acid  into  2:3:  d-tribromobenzaldehyde, 
colourless  crystals,  m.  p.  114°,  volatile  with  steam,  and  by  aqueous 
potassium  permanganate  into  2:3:  5-tribromobenzoic  acid,  m.  p.  187° 
(compare  Rosanoff  and  Prager,  Abstr,  1909,  ii,  32;  Ullmann  and 
Kopetschni,  Abstr.,  1911,  i,  292). 

m-Aminobenzaldehyde  is  transformed  by  bromine  water  into 
2  :  4  :  6-tribromo-m-aminobenzaldehyde,  m.  p.  139°  (compare  Anilin- 
farben-  &  Extrakt-Fabriken,  vormals  J.  R.  Geigy,  Abstr.,  1910,  i, 
175),  from  which  diazotisation  yields  2  :  4:  :Q-trib7'omobenzaldehyde^ 
colourless  crystals,  m.  p.  99°,  volatile  with  steam ;  it  is  converted  by 
potassium  permanganate  into  2:4: 6-tribromobenzoic  acid,  m.  p.  186° ; 
and  by  aniline  into  2:4: 6-tQ'ibromobenzylideneaniline,  pale  yellow 
needles,  m.  p.  90°. 

Diazotisation  and  treatment  with  cuprous  bromide  in  hydrobromic 
acid  convert  2:4: 6-tribromo-4-aminobenzaldehyde  into  2:3:4:6- 
tetrabromobenzaldehydet  a  colourless  substance  volatile  with  steam, 
m.  p.  116°,  which  is  transformed  by  warming  with  aniline  into 
2:3:4:  6-benzylideneaniline,  m.  p.  108°. 

On  nitration,  p-acetylaminobenzaldehyde  yields  3-nitro-/>-acetyl- 
aminobenzaldehyde,  m.  p.  155°,  which  is  saponitied  to  3-nitro-4-amino- 
benzaldehyde,  m.  p.  190°  (compare  Cohn  and  Springer,  Abstr.,  1903, 
i,  492),  a  substance  converted  by  bromine  water  into  'S-bro7no-5-niiro- 
4:-aTninobenzaldehyde,  pale  yellow  crystals,  m.  p.  168°,  or  by  excess  of 
bromine  water  into  2 : 4-dibromo-6-nitroaniline,  m.  p.  127°.  On 
diazotisation,  3-bromo-5-nitro-4-aminobenzaldehyde  is  converted  into 
Z-bj'omo-5-nitrobenzaldehyde,  pale  yellow  needles  volatile  with  steam, 
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m.  p.  100°,  which  is  oxidised  by  potassium  permaDganate  to  3-bromo- 
5-nitrobenzoic  acid,  colourless  crystals,  m.  p.  162°. 

With  bromine  water,  3-bromo-5-aminobenzaldehyde  yields  2:4:5:6- 
tetrahromo-^-aminohenzaldehydej  pale  yellow  needles,  m.  p.  not  below 
270°,  which  is  converted  by  Sandmeyer's  method  into  pentahromohenz- 
aldehyde,  colourless  crystals,  m.  p.  not  below  270°.  This  subst  ince  is 
oxidised  by  potassium  permanganate  to  pentabromobenzoic  acid 
colourless  crystals,  m.  p.  252°  (not  235°  as  given  by  Keinecke,  Zeitsch. 
Chem.,  1869,  110). 

3-Nitro-4-aminobenzaldehyde  is  converted  by  Sandmeyer's  reaction 
into  4-chloro-3-nitrobenzaldehyde,  colourless  crystals,  m.  p.  65°, 
oxidised  by  potassium  permanganate  to  4-chloro-3-nitrobenzoic  acid, 
m.  p.  178°.  The  corresponding  bromo-derivative  is  prepared  similarly, 
has  m.  p.  106°,  and  is  oxidised  by  potassium  permanganate  to  4-bromo- 
3-nitrobenzoic  acid,  m.  p.  199°. 

3-Bromo-5-nitro-4-aminobenzaldehyde  yields  by  Sandmeyer's 
method  3  :  ^-dihromo-^-nitrohenzaldehyde,  colourless  crystals,  m.  p.  99°, 
oxidised  by  potassium  permanganate  to  3 : 4-dibromo-5-nitrobenzoic 
acid,  colourless  crystals,  m.  p.  183°. 

Bromine  water  reacts  with  2-chloro-4-aminobenzaldehyde,  forming 
2-chloro-^ :  ^•dibromoA-aminobunzaldehyde,  pale  yellow  needles,  m.  p. 
174°,  which  by  Sandmeyer's  method  yields  2-chloro3  :4:  :5-tribromo- 
henzaldehyde,  colourless  crystals,  m.  p.  121°. 

2-Chloro-4-acetylaminobenzaldehyde  is  converted  by  nitric  acid  into 
2-chloro-5-nitroA-acetylaminobenzaldehyde,  pale  yellow  crystals,  m.  p. 
98°.  Elimination  of  the  acetyl  group  by  concentrated  hydrochloric 
acid  produces  %chloro-b-nitro-i-aminohenzaldthyd6,  yellow  crystals, 
m.  p.  194°,  which  is  converted  by  Sandmeyer's  method  into  2  : 4- 
dichloro-5-nitrobenzaldehyde,  m.  p.  74°  (compare  Anilinfarben-  k 
Extrakt  Eabriken  vormals  J.  R.  Geigy,  D.R.-P.  No.   198809). 

A.  J.  W. 


Asymmetric  Synthesis  Produced  by  the  Action  of 
Catalysts.  Georg  Bredig  and  P.  S.  Fiske  (Biochem.  Zeitsch. ^  1912, 
46,  7 — 23).— Under  the  influence  of  optically  active  alkaloids  as 
catalysts,  benzaldehyde  cyanohydrin  can  be  produced  by  the  inter- 
action of  benzaldehyde  and  hydrocyanic  acid,  the  alkaloid  acting 
in  a  similar  way  to  emulsin  in  this  respect.  When  quinine  is 
employed,  the  product  of  the  asymmetric  synthesis  is  dextrorotatory, 
and  yields  a  Isevorotatory  mandelic  acid,  whereas  under  the  influence 
of  quinidine  the  products  of  reaction  show  the  rotations  in  the  reverse 
directions.  As  the  molar  amounts  of  alkaloids  necessary  to  produce 
the  reactions  are  less  than  those  of  the  products  produced,  the  action 
must  be  of  catalytic  character.  The  alkaloids  appear  to  enter  into 
combination  with  the  cyanohydrins,  as  they  cannot  be  removed  from 
solutions  in  organic  solvents  containing  both  alkaloid  and  cyanohydrin 
by  simply  washing  with  strong  aqueous  hydrochloric  acid ;  indeed, 
such  solutions  in  inorganic  solvents  can  remove  the  alkaloid  from  a 
solution  of  its  hydrochloride  in  water.  S.  B.  S. 
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Syntheeis  of  Aromatic  Aldehydes.  III.  Ludwig  Gattermann 
(Annalen,  1912,  393,  215—233.  Compare  Abstr.,  1906,  i,  589  ;  1908, 
i,  28). — Many  aromatic  aldehydes  which  cannot  be  prepared  by  either 
of  the  author's  earlier  methods  have  been  obtained  by  the  interaction 
of  magnesium  aryl  haloids  with  ethyl  formate  or  ethoxymethylene- 
aniline  in  ether,  preferably  at  -  50°.  The  yields  are  in  many  cases 
less  than  10%,  but  at  times,  especially  at  low  temperatures,  exceed 
60%  of  the  theoretical. 

The  two  procei^ses  are  as  follows  :  The  cold  ethereal  solution  of  the 
magnesium  aryl  haloid  is  slowly  added  to  a  cold  ethereal  solution  of 
ethyl  formate.  After  the  reaction,  the  mixture  is  acidified  with  cold 
hydrochloric  acid,  the  ether  and  the  excess  of  ethyl  formate  are 
removed  on  the  water-bath,  and  the  aldehyde  is  then  distilled  with 
steam  and  purified  through  the  sodium  hydrogen  sulphite  compound. 
The  method  with  ethoxymethyleneaniline  is  performed  thus :  the 
ethereal  solution  of  the  magnesium  aryl  haloid  is  heated  just  to  boiling, 
and  is  slowly  treated  with  an  ethereal  solution  of  ethoxymethylene- 
aniline (prepared  from  the  dry  silver  salt  of  formanilide  and  ethyl 
iodide),  the  mixture  is  cooled  after  the  reaction,  acidified  with  dilute 
hydrochloric  acid,  and  is  then  treated  as  above  for  the  isolation  and 
purification  of  the  aldehyde. 

o-Tolualdehyde  is  obtained  from  o-bromotoluene  in  50%  and  55% 
yield  respectively  by  the  ethyl  formate  and  ethoxymethyleneaniline 
methods.  2  \b-Dimethjlbenzaidehyde,  CgHgMeg'CHO,  b.  p.  219—220°/ 
738  mm.,  colourless,  pleasantly  odorous  liquid,  obtained  in  45%  yield 
from  bromo-j[;-xylene  by  the  ester  method  at  -  60°,  yields  2:6-dimetht/l- 
cinnamic  acid,  m.  p.  128*5°,  by  Claisen's  method,  and  reacts  with 
acetone  to  form  2  :  b-dimethyhtyryl  niethyl  ketone^  CjgHj^O,  b.  p. 
154 — 156°/15  mm.  (azine,  Cg^HggNg,  m.  p.  163°,  yellow  needles; 
semicarhazone,  Cj3Hj^ON3,  m.  p.  204°,  colourless  needles;  dibromo- 
additive  compound,  C^^lB-^fiBv^,  m.  p.  128°,  colourless  leaflets).  It  is 
extremely  remarkable  that  the  nitration  of  2  :  5-dimethylbenzaldehyde 
by  potassium  nitrate  and  concentrated  sulphuric  acid  at  about  -  15° 
yields  Q-nitro-2  :5-di7nethylbenzaldehyde,  m.  p.  120°,  yellow  needles  or 
leaflets.  The  nitrated  aldehyde  forms  an  azine,  CjgHjgO^N^,  m.  p. 
162°,  yellow  needles ;  semicarbazone,  m.  p.  183°,  colourless  needles, 
yields  tetramethylindigolin,  blue  needles,  by  treating  its  alcoholic 
solution  with  acetone  and  aqueous  sodium  hydroxide,  and  forms 
6-amt?io-2  :  b-dimethylbenzaldehyde,  m.  p.  52°,  amber  crystals,  by 
reduction  with  ferrous  sulphate  and  aqueous  ammonia. 

jp-Bromobenzaldehyde,  obtained  from  jo-dibromobenzene  in  40%  yield 
by  the  ester  method  at  -  50°,  forms  a  pheitylhydrazoue,  m.  p.  112 — 113°, 
brownish-yellow  needles  ;  azine,  m.  p.  221°,  long,  yellowish-green  leaflets, 
and  acetal,  m.  p.  89 — 90°,  yellow  crystals. 

A:-Bromo-2:b-dimethylbenzaldehyde,  m.  p.  63*5°,  needles  or  leaflets, 
obtained  in  10%  yield  from  2  : 5-dibromo-jt?-xylene  at  —50°  by  the 
ester  method,  forms  an  azine,  m.  p.  219°,  green  needles,  and  oxiim, 
m.  p.  113°,  colourless  needles. 

o-Ethoxybenzaldehyde,  obtained  in  30%  yield  from  o-bromophenetole 
by  the  ester  method  at  -  60°,  forms  an  azine,  m.  p.  136°,  yellow 
crystals,   and    seinicarbazone,    m.    p.    219°,    long,    colourless    needles 
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condenses  with  benzidine  to  form  di-o-ethoxybenzylldefiehenzidine^ 
m.  p.  137 — 138°,  large  leaflets,  reacts  with  magnesium  phenyl  bromide 
to  form  ultimately  o-ethoxyhenzhydrol,  m.  p.  75°,  stout,  colourless 
crystals,  and  yields  by  nitration  with  potassium  nitrate  and  con- 
centrated sulphuric  acid  at  0°  nitro-o-ethoxyhenzaldehyde,  m.  p.  69° 
(azine,  m.  p.  2^4 — 285°,  yellow  leaflets ;  semicarhazone^  m.  p.  223°, 
pale  yellow  prisms ;  phenylhydrazone,  m.  p.  203 — 204°,  red  needles). 

ip-Methylthiolbenzaldehyde,  CgHgOS,  m.  p.  78°,  yellow  leaflets, 
obtained  only  by  the  ethoxymethyleneaniline  method  from  jt?-iodo- 
phenyl  methyl  sulphide  in  about  60%  yield,  forms  an  azine,  m.  p.  193°, 
yellow  leaflets;  semicarbazone,  m.  p.  213°,  colourless  needles;  phenyl 
hydrazone,  m.  p.  136°,  yellow  leaflets,  and  condensation  product^ 
CigHjgNSg,  m.  p.  145°,  with  ^-thioanisidine,  and  yields  ^-methyl- 
thiolbenzoic  acid,  m.  p.  190°,  by  oxidation  with  potassium 
permanganate. 

T^-Ethylthiolbenzaldehyde,  b.  p.  244 — 245°,  yellow  oil,  obtained  in  a 
similar  manner  from  ;?-iodophenyl  ethyl  sulphide  in  32%  yield,  forms  an 
azine,  m.  p.  151  — 152°,  yellow  leaflets;  phenylhydrazoney  m.  p.  115°, 
colourless  leaflets;  semicarbazone,  m.  p.  193°,  colourless  needles,  and 
condensation  ^roc^wc^,  Cj^HjgNSg,  m.  p.  114 — 115°,  yellow  leaflets,  with 
jt?-thiophenetidine. 

a-Naphthaldehyde  is  obtained  from  a-bromonaphthalene  in  45 — 50% 
yield  by  the  ethoxymethyleneaniline  method  ;  it  forms  a  semicarbazone, 
m.  p.  221°,  colourless  needles,  and  condensation  product  with  benzidine, 
Cg^Hg^Ng,  m.  p.  199°,  yellow  leaflets.  j8-Naphthaldehyde,  obtained  in 
40%  yield  in  a  similar  manner,  forms  an  azine,  m.  p.  232°,  yellow 
needles,  phenylhydrazone,  m.  p.  205 — 206°  (decomp.),  colourless  leaflets, 
semicarbazone,  m.  p.  245°,  colourless  needles,  and  '/3-naphthylideneaniline, 
m.  p.  113°  ;  with  malonic  acid  and  alcoholic  ammonia  it  forms  /3-naph- 
thylacrylic  acid,  CjoH^'CHICH'COgH,  m.  p.  203°,  colourless  needles, 
from  which  p-naphthylpropionic  acid,  m.  p.  129 — 130°,  colourless 
leaflets,  is  obtained  by  reduction  with  sodium  amalgam. 

Bromothiophenaldehyde,  a  yellow  oil  with  the  odour  of  bitter 
almonds,  is  obtained  in  about  10%  yield  from  dibromothiophen  by  the 
ester  method;  it  forms  an  azine,  m.  p.  157 — 158°,  yellow  needles, 
semicarbazone,  m.  p.  200 — 201°,  colourless  leaflets,  and  phenylhydrazone, 
m.  p.  105°,  colourless  leaflets,  and  yields  the  acid,  m.  p.  139*5°,  by 
oxidation. 

Bromothiophen  is  obtained  in  70%  yield  by  converting  dibromo- 
thiophen into  magnesium  bromothiophen  bromide,  and  treating  this 
with  hydrochloric  acid  in  the  cold.  Thiophenaldehyde,  obtained  from 
it  in  15%  yield  by  the  ester  method  at  —  20°,  forms  an  azine,  CjoHgNgSg, 
m.  p.  154°,  long,  yellow  needles. 

jo-Nitrophenyl  mercaptan,  obtained  from  ;?-chloronitrobenzene  and 
potassium  hydrosulphide  in  boiling  alcohol,  is  converted  by  alcoholic 
sodium  methoxide  and  methyl  iodide  on  the  water-bath  into  T^-nitro- 
phenyl  methyl  sulphide,  NOg'CgH^'SMe,  m.  p.  72°,  long,  yellow  plates. 
By  reduction  with  tin  and  hydrochloric  acid  it  yields  t^- amino  phenyl 
methyl  sulphide,  b.  p.  272 — 273°,  which  forms  an  acetyl  derivative, 
m.  p.  130-5°,  colourless  needles,  and  benzoyl  derivative,  m.  p.  177 — 178°, 
leaflets,  ajjc}  i§  converted  into  ^'bromophenyl  msthyl  sulphide,  m.p.  38°, 


i.   086  ABSTRACTS  OF   CHEMICAL   PAPERS. 

and  piodopheni/l  methyl  aiUphidef  m.  p.  45°  by  diazotication  and  the 
usual  subsequent  treatment. 

p-Amtnophenyl  ethyl  sulphide,  b.  p.  280 — 281°,  yellow  oil,  obtained 
from  "p-nitrophenyl  ethyl  sulphide,  m.  p.  44°,  long,  yellow  needles,  forms 
an  acetyl  derivative  (thioj)henacetin),  m.  p.  116 — 1 17°,  colourless  needles, 
and  is  converted  into  ^-iodophenyl  ethyl  sulphide,  b.  p.  146 — 147°/ 
11  mm.,  by  the  usual  process.  C.  S. 


A  Colour  Reaction  of  Unsaturated  Ketones.  Gustave 
Reddelien  {Ber.,  1912,  45,  2904— 2908).— a/?-Unsaturated  ketones 
dissolve  in  concentrated  sulphuric  acid  with  the  formation  of  intensely- 
coloured  solutions,  which  when  sufficiently  dilate  show  a  characteristic 
colour  change  on  the  addition  of  a  small  quantity  of  nitric  acid.  Other 
substances,  such  as  water,  hydrochloric  ncid,  hydrobromic  acid,  bromine 
water,  hydrogen  peroxide,  or  phosphoric  acid,  do  not  cause  an  analogous 
change.  The  behaviour  of  nitric  acid  appears  to  be  independent  of  the 
concentration  (from  D  1-5  to  1/10-iV),  and  the  colour  change  once 
effected  is  not  altered  by  further  gradual  addition  of  nitric  acid 
provided  a  rise  of  temperature  is  avoided.  The  phenomenon  seems 
to  depend  on  the  instantaneous  nitration  of  the  unsaturated  ketone  and 
the  feebler  halochromy  (compare  Pfeiffer,  Abstr.,  1910,  i,  852;  ihid., 
1911,  i,  788)  of  the  nitro-ketones  compared  with  the  ketones  themselves. 
The  ready  nitration  of  unsaturated  ketones  is  doubtless  connected 
with  the  ready  addition  of  nitric  acid  to  form  nitrates,  and  the 
quantitative  transformation  of  the  latter  into  the  corresponding 
nitro-com pounds  on  solution  in  concentrated  sulphuric  acid. 

To  some  extent  this  reaction  is  also  shown  by  saturated  ketones, 
such  as  acetophenone  and  benzophenone.  In  these  cases,  however,  the 
substances  are  dissolved  by  concentrated  sulphuric  acid  with  the  pro- 
duction of  solutions  so  feebly  coloured  that  a  colour  change  can 
scarcely  be  detected.  Readily  oxidisable  substances  also  show  the 
reaction,  but  the  colour  change  is  then  dependent  on  the  quantity 
of  nitric  acid  added.  Certain  readily  oxidisable  unsaturated  ketones 
(for  example,  pulegone,  carvenone,  carvone)  also  show  this  reaction. 

In  practice,  a  trace  of  the  ketone  is  dissolved  in  concentrated 
sulphuric  acid  (10  c.c.)  and  the  solution  divided  into  two  parts.  To 
one  of  these,  a  drop  of  nitric  acid  (D  1*4)  is  added.  To  the  other,  a 
drop  of  nitric  acid  (10%).  The  colorations  produced  must  be  similar. 
A  considerable  number  of  examples  are  cited. 

Distyryl  ketone  nitrate,  CiyHj^O,  HNOg,  was  obtained  in  orange- 
coloured  crystals,  m.  p.  48 — 49",  by  the  addition  of  finely  powdered 
distyryl  ketone  to  nitric  acid  (D  1*4)  at  50 — 55°.  When  preserved,  it 
gradually  lost  nitric  acid. 

PJi^nyl  styryl  httone  nitrate,  CjgHjgO'HNOg,  was  formed  as  a  reddish- 
yellow  oil  by  addition  of  the  ketone  to  nitric  acid  (D  1  4)  at  the  ordinary 
temperature. 

Styryl  meiJiyl  ketone  nitrate  was  a  pale  yellow  oil,  which,  when  placed 
over  nitric  acid,  absorbed  nearly  an  additional  molecule  of  the  latter. 

Cinnamylideneacetophenone  nitrate,  Q^^H^fi,  HNOg,  was  obtained  as 
a  dark  red,  viscous,  difficulty  decomposed  oil.  H.  W 
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Supposed  Isomerism  in  the  Case  of  Methyl-A^-cj/cZohexene- 
3-one.  Paul  Rabe  and  Ernest  Pollock  {Ber.,  1912,  45,  2924—2927). 
— Knoevenagel  (Abstr.,  1897,  i,  606)  and  Rabe  and  Ehrensfcein 
(Abstr.,  1907,  i,  626)  have  stated  that  methyl-Ai-c?/c^ohexene-3-one 
exists  in  two  isomeric  forms,  one  of  which  is  readily,  the  other 
sparingly,  soluble  in  water.  Further  investigation  has  shown  that  this 
is  not  the  case.  Methyl- A^-cj/cZohexene-S-one  is  miscible  with  water 
at  the  ordinary  temperature,  whilst  the  sparingly  soluble  isomeride 
consists  of  different  substances,  which  have  not  yet  been  fully 
investigated. 

Specimens  which  are  not  completely  soluble  in  water  (previously 
termed  /8-methylc?/cZohexenone)  can  only  be  obtained  by  treatment  of  the 
oily  ethyl  methylenebisacetoacetate  with  10%  sulphuric  acid.  By 
system  itic  fractional  solution  of  the  sparingly  soluble  portion  in  water, 
a  small  quantity  of  an  oil,  b.  p.  198 — 210°/750  mm.,  was  obtained, 
analysis  of  which  showed  it  to  contain  an  excess  of  6%  of  carbon  and 
1%  of  hydrogen  above  that  required  for  methyl-A^-cyc^ohexene-3-one. 

For  the  preparation  of  the  latter  substance  in  a  pure  state,  the 
authors  now  recommend  the  decomposition  of  methylcyc^ohexanolone- 
dicarboxylic  esters  by  potassium  hydroxide  instead  of  by  sulphuric 
acid  {loc.  cit.).  The  following  physical  constants  are  given  for  the 
ketone  (Roy,  Diss.,  Jena,  1910) :  m.  p.  ca  -  21°,  n^  1-49475,  n'^„  1*49005, 
71h%  1-50522,  nX  1*51465;  >y'^  0-01763;  dielectric  constant,  ^2432; 
electrical  conductivity  of  the  pure  substance,  iCgo  2-321x10-''^;  mol. 
heat  of  combustion,  942-8  Cal.  at  constant  volume,  944-0  Cal.  at 
constant  pressure. 

Aqueous  ferric  chloride  solution  oxidises  the  ketone  to  m-cresol, 
whilst  reduction  by  hydrogen  in  the  presence  of  palladium  yields 
methylc^/cZohexanone.  The  previous  observations  {loc.  cit.)  concerning 
the  sodium  salt  of  the  ketone  are  withdrawn.  H.  W. 

Some  Derivatives  of  3:4-  Dimethoxypropiophenone. 
Ermanno  Mkri^giaihi  {Gazzetta,  1912,42,  ii,  346 — 350.  Compare  Bar- 
gellini  and  Martegiani,  Abstr.,  1911,  i,  854). — 3  :  4-Dimethoxypro- 
piophenone  (identical  with  that  of  Hell  and  Portmann,  Abstr.,  1895, 
i,  657)  is  obtained  from  propionyl  chloride  and  veratrole  in  the 
presence  of  aluminium  chloride.  Another  substance,  probably  pro- 
pionylguaiacol,  may  be  formed  also.  The  oxim,".,  Q^^yfi^t  crystal- 
lises in  small,  colourless,  prismatic  needles,  m.  p.  63 — 65°.  The  semi- 
carbazone,  CjgHj^OgNg,  forms  colourless  needles,  m.  p.  190 — 192°.  The 
phenylhydrazone,  m.  p.  108 — 110°,  is  a  yellow,  crystalline  powder, 
which  rapidly  alters  even  in  dry  air. . 

The  mo7ioxime,  CgH;3(OMe)2*CO*CMeINOH  (prepared  with  amyl 
nitrite),  forms  colourless  needles,  m.  p.  161 — 162°.  From  it  the 
diketone  could  not  be  obtained.  The  substance  yields  veratric  acid 
when  boiled  with  an  excess  of  amyl  nitrite.  The  dioxime  is  identical 
with  the  ^-dioxime  which  Malagnini  obtained  from  diisonitrosomethyl- 
isoeugenol  peroxide  (Abstr.,  1895,  i,  35).  The  oximepheni/lhi/drazone, 
Cj^H^gOgNg,  crystallises  in  woolly  needles,  and  has  m.  p.  209°.  It 
dissolves  in  sulphuric  acid,  giving  a  yellowish-green  coloration. 

R.  y.  s. 
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Replacement  of  Oxygen  in  Ketones  and  Aldehydes  by 
Hydrogen.  Ludwig  Wolff  {Annalen,  1912,  394,  86— 108).— The 
semicarbazones  of  certain  ketones  are  converted  by  aqueous  sodium 
hydroxide  at  150°  into  the  hydrocarbons  corresponding  with  the 
ketones,  hydrazooes  being  formed  as  intermediate  products.  Some 
hydrazones,  therefore,  are  converted  into  hydrocarbons  in  a  similar 
manner  ;  others  yield  azines.  When  heated  with  an  absolute  alcoholic 
solution  of  sodium  ethoxide,  the  hydrazones  and  semicarbazones  of  all 
aliphatic,  aromatic,  and  cyclic  ketones  and  aldehydes,  and  of  ketonic 
acids  are  converted  into  hydrocarbons  corresponding  with  the  parent 
carbonyl  compound,  in  75 — 90%  yield.  The  course  of  the  reaction  is 
represented  by  the  scheme  : 

>c:n-nh-co-nh2 -~v  >c:n-nh2— V  >ch2  +  N2. 

The  amount  of  sodium  ethoxide  which  apparently  acts  catalytically  is 
of  little  importance.  For  the  decomposition  of  semicarbazones, 
96 — 98%  alcohol  can  be  employed.  The  temperature  at  which  the 
decomposition  is  effected  varies  within  wide  limits.  Generally,  beat- 
ing at  160°  for  six  to  eight  hours  is  sufl&cient ;  the  hydrazones 
of  cyclic  ketones  require  a  higher  temperature  (up  to  200°)  or  more 
prolonged  heaticg.  Similar  decompositions  have  not  been  observed 
with  phenylhydrazones. 

[With  Gerhard  Weiland.] — Benzophenonesemicarbazone  or  hydr- 
azone  and  7%  aqueous  alcoholic  sodium  hydroxide  yield  diphenyl- 
methane  at  150 — 160°.  Acetophenonehydrazone  or  semicarbazone 
and  alcoholic  sodium  ethoxide  at  180°  yield  ethyl  benzene.  By  similar 
means  jt>-aminoacetophenonehydrazone  yields  ^-aminoethylbenzene, 
dibenzyl  ketone  hydrazone  yields  ^dibenzylmethane,  and  the  hydrazone 
of  Michler's  ketone  yields  ^-dimethylaminodiphenylmethane. 

[With  E.  Thielepape.] — Hexane  is  obtained  from  the  hydrazone  or 
semicarbazone  of  methyl  butyl  ketone,  menthane  from  menthone- 
hydrazone,  and  camphane  from  camphorhydrazone. 

[With  E.  NoLTE.] — Fenchone  and  hydrazine  hydrate  at  210°  yield 
fenckonazin€f  C2oHg2N2,  m.  p.  106 — 107°,  and  fenchonehydrazone^ 
C\oH,8N2,  m.  p.  56—57°  b.  p.  230—231°  (decomp.),  [a]^,  46*4°  in  11% 
alcoholic  solution ;  the  latter  is  converted  quantitatively  by  alcoholic 
sodium  ethoxide  at  180°  in  twenty  hours  into  fenchane^  CjQHjg,  b.  p. 
149°,  Df  0-8316,  n"^  1-4462,  [aj^  -  18-11°  in  alcohol. 

[With  Hans  Mayen.] — Ethyl  laevulate  and  hydrazine  hydrate  yield 
hydrated  3-methyl-6-pyridazinone  (Curtius's  Isevulic  acid  hydrazide), 
C5HgON2,H20,  m.  p.  82 — 83°  The  anhydrous  substance  has  m.  p. 
104—105°  (not  94°  as  given  by  Curtius),  b.  p.  267°.  The  hydrated 
compound  and  alcoholic  sodium  ethoxide  at  170 — 180°  yield  valeric 
acid. 

Anisaldehydesemicarbazone  yields  anisazine  and  a  little  /?-tolyl 
methyl  ether  by  heating  with  alcoholic  sodium  hydroxide  at  160°  ;  the 
latter  is  obtained  in  larger  yield  by  using  alcoholic  sodium  ethoxide  at 
170°.  By  similar  methods  vanillinsemicarbazone  yields  the  azine  and 
3-methoxy-p-cresol.  Furfuralhydrazoney  b.  p.  105 — 110°/12  mm.,  and 
hot  alcoholic  sodium  ethoxide  yield  2-methylfuran,  b.  p.  62-5 — 63°/ 
746  mm.,  D2i  0-912. 

[With    E.    Thielepape.] — By    heating    with    hydrazine    hydrate, 
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citronellal  yields  citronellalazine,  b.  p.  209 — 213°/15  mm,,  and 
citronellalhydrazone,  Q^qK^^^,-^^  b.  p.  125 — 140°/ 15  mm.  The  latter, 
which  is  better  obtained  from  hydrazine  hydrate  at  160°,  reacts  with 
alcoholic  sodium  ethoxide  at  170°  to  form  citronellol  and  fi^-dimethyl- 
^"■octene,  CH2lCMe'[CH2]3*CHMeEt  (assuming  that  a  shifting  of  the 
double  linking  does  not  occur),  b.  p.  162°,  Df  07558,  wg"  1-4303, 
[ajg"  9-27°  in  alcoholic  solution. 

[With  H.  Mayen.] — By  heating  with  alcoholic  sodium  ethoxide  at 
1 65°  for  twenty  hours,  benzaldehydephenylhydrazone  yields  ammonia, 
aniline,  benzoic  acid,  and  a  little  acetic  acid.  At  210°,  ethylaniline  is 
also  formed.  When  the  phenylhydrazone  is  gently  boiled  for  half  an 
hour,  it  decomposes  into  ammonia,  stilbene,  aniline,  benzaldehyde,  and 
benzonitrile.  In  a  similar  manner,  furfuralphenylhydrazone  and 
alcoholic  sodium  ethoxide  yield  ammonia,  aniline,  and  pyromucic  acid  ; 
benzophenonephenylhydrazone  yields  ammonia,  aniline,  ethylaniline, 
diphenylcarbinol,  acetic  acid,  and  tetraphenylethane,  and  acetophenone- 
phenylhydrazone  yields  ammonia,  aniline,  phenylmethylcarbinol,  acetic 
acid,  and  2-phenylindole,  the  last  in  40%  yield.  C.  S. 

Dibenzylideneacetone  [Distyryl  Ketone]  and  Triphenyl- 
methane.  VIII.  So-called  Keto-haloids  of  Unsaturated 
Ketones  and  their  Transformation  Products.  Fritz  Straus 
{Annalen,  1912,  393,  235—337.  Compare  Abstr.,  1910,  i,  563,  565).— 
The  author  has  found  that  the  keto-chlorides  of  unsaturated  ketones 
undergo  an  apparently  simple  and  smooth  substitutive  change,  namely 
the  replacement  of  the  halogen  by  a  methoxy-group,  yielding  products 
which  can  have  been  formed  only  by  a  complicated  re-distribution  of 
the  double  linkings.  All  previous  conclusions  based  on  processes  of 
substitution  therefore  become  uncertain.  The  mutual  relations 
between  keto-chlorides  and  their  transformation  products  must  be 
tested  by  reactions  in  which  it  is  certain  that  the  first  step  is  addition 
at  a  double  linking. 

Dichlorodistyrylmethane,  obtained  by  the  action  of  phosphorus 
pentachloride  (Abstr.,  1906,  i,  859)  or  of  oxalyl  chloride  (Staudinger, 
Abstr.,  1909,  i,  905)  on  distyryl  ketone,  is  reconverted  into  the  ketone 
by  hydrolysis.  Both  reactions  are  processes  of  substitution  in  an 
unsaturated  ketone  j  therefore,  the  constitution  of  the  keto-chloride  is 
not  safely  established  by  them.  By  treating  the  keto-chloride  in 
carbon  tetrachloride  at  - 15°  to  - 10°  with  9 — 10%  ozone  and 
decomposing  the  resulting  ozonide  with  water,  the  author  has  obtained 
benzaldehyde,  benzoic  acid,  a-chlorophenylacetaldehyde  (isolated  as  its 
hydrolysed  derivative,  benzoylcarbinol),  and  a-chlorophenylacetic  acid 
(isolated  as  a-methoxyphenylacetic  acid).  Consequently  the  keto- 
chloride  of  distyryl  ketone  is  not  dichlorodistyrylmethane  as  hitherto 
supposed,  but  ye-dichloro-aedipltenyl-^'^y-pentadienej 
CHPh:CH-CCi:CH-CHPhCJ. 

By  similar  fissive  decomposition,  the  ozonide  of  the  keto-chloride  of 
phenylstyryl  ketone  yields  benzoic  acid,  a-chlorophenylacetic  acid, 
benzaldehyde,  mandelic  acid,  benzoylcarbinol,  and  benzoyl  chloride; 
the  ozonide  of  the  keto-chloride  of  cinnamylideneacetophenone  yields 
the  same  products.     The  keto-chlorides  of  phenyl  styryl  ketone  and 
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cinnamylideneacetophenone  therefore  have  the  constitutions 

CHPhCl-CHICPhCl 
and  CHPhCl-CHICH-CHICPhCl  respectively.     Also  the  keto-chloride 
of  dicinnamylideneacetone  has  the  constitution, 

CHPhCl-CH:CH-CH:CCl-CH:CH-CH:CHPh, 
containing  a  system  of  four  conjugated  double  linkings.  (In  the 
fissive  decomposition  of  the  preceeding  ozonides,  glyoxal  [isolated  as 
the  /?-nitrophenylosazone]  is  always  obtained,  being  formed  probably 
by  the  rupture  of  a  benzene  nucleus,  and  oxalic  acid  is  produced  when 
the  keto-chloride  contains  a  system  of  conjugated  ethylenic  linkings.) 
Cinnamylidene  dichloride  has  the  customary  constitution 

CHPh.'CH-CHClg 
because    the  decomposition   of    its  ozonide   by  water   results    in    the 
formation  of  benzoic  acid   and  benzaldehyde,  dichloroacetic  acid  and 
dichloroacetaldehyde,  and  glyoxal. 

In  view  of  the  large  number  of  additive  compounds  of  metallic 
chlorides  and  carbonyl  compounds  now  known,  the  author  is  of 
opinion  that  the  initial  reaction  between  an  aldehyde  or  ketone  and 
phosphorus  pentachloride  is  the  formation  of  a  complex, 

RRiCIO  .  .  .  PCI5, 
which  subsequently  changes  to  RR^CCl'OPCl^,  and  finally  to 

IIRICCI2  +  POCI3. 
Similar  schemes  are  advanced  to  explain  the  conversion  of  acids  and 
their  esters  or  their  amides  into  acid  chlorides  or  iminochlorides 
respectively  by  phosphorus  pentachloride.  In  the  cases  of  the 
preceding  unsaturated  ketones  containing  conjugated  double  linkings, 
the  primary  additive  compound  containing  the  group 

•ch:ch-c:o  . . .  PCI5 

or  •CH:CH-CH:CH-C:0  .  .  .  PCl^  changes,  by  a  transference  of 
chlorine    to   the   other   extremity   of   the   conjugated  system,    to    a 

substance  containing  •CHCl'CHIC'OPCl^  or 

•chci-ch:ch-ch:c-opci4, 

from  which  the  final  product  is  obtained  by  the  elimination  of 
phosphoryl  chloride.  The  formation  of  the  same  (so-called)  keto- 
chlorides  from  the  preceeding  unsaturated  ketones  and  oxalyl  chloride 
can  be  explained  in  a  similar  manner  by  assuming  that  the  acid 
chloride  is  first  attached  to  the  carbonyl  oxygen  atom  of  the  ketone  by 
means  of  its  residual  affinity,  the  resulting  additive  compound  then 
undergoing  changes  analogous  to  those  given  above.  With  the 
former  view  of  the  constitution  of  keto-chlorides,  one  difficulty  in 
explaining  the  replacement  of  the  halogen  lies  in  the  fact  that,  although 
both  chlorine  atoms  are  similarly  bound,  only  one  enters  into 
substitutive  reactions.  Another  difficulty  arises  in  connexion  with 
the  varying  additive  activity  of  the  ethylenic  linkings;  the  keto- 
chloride  of  distyryl  ketone  contains,  according  to  the  old  formulation, 
two  exactly  similar  double  linkings,  yet  the  substance  reacts  additively 
only  with  one  molecule  of  bromine.  These  difficulties  disappear  with 
the  acceptance  of  the  constitution  of  keto-chlorides  now  advanced. 
(The  name;keto-chloride  is  retained  for  brevity.) 
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Keto-chlorides  react  rapidly  with  water  or  methyl  alcohol,  one 
chlorine  atom  being  replaced  by  the  hydroxyl  or  methoxy-group  with 
the  formation  of  the  (so-called)  chlorocarbinols  or  their  methyl  ethers ; 
from  these  the  keto-chlorides  are  regenerated  by  hydrochloric  acid. 
Hitherto  these  reactions  have  been  regarded  as  a  simple  direct  replace- 
ment of  chlorine  by  hydroxyl  or  methoxyl,  and  vice  versa, 

H2O 

cci2(CH:cHPh)2  ::^  oH-cci(0H:cHPh)2. 

HCl 

However,  by  oxidising  the  methyl  ethers  of  the  preceding  keto- 
chlorides  (of  distyryl  ketone,  cinnamylideneacetophenone,  dicinnamyl- 
ideneacetone)  in  acetone  by  potassium  permanganate  at  15 — 20°  a 
constant  product  of  the  oxidation  is  a-methoxypheuylacetic  acid. 
Consequently  they  all  contain  the  group  OMe*CHPh*CHIC,  and  the 
keto-chlorides  themselves,  therefore,  have  the  new  constitutions  given 
above.  The  same  result  is  attained  by  reducing  the  chlorocarbinols 
by  a  modification  of  Skita's  process.  Thus  the  chlorocarbinol  of 
distyryl  ketone  in  aqueous  alcohol  containing  sodium  methoxide,  gum, 
and  palladous  chloride  is  reduced  by  hydrogen  at  1-5  atmospheres 
to  a€-diphenylpentan-a-olf  CR2^^'[^^2]ii*^^^^'^^'  ^-  P- 
200 — 204°/20  mm.,  which  yields  ac-diphenylpentan-a-one,  m.  p. 
44 — 45°,  by  oxidation  in  acetic  acid  by  potassium  dichromate  and 
sulphuric  acid.  This  ketone,  which  has  also  been  obtained  by  reducing 
cinnamylideneacetophenone  in  acetone  by  hydrogen  and  colloidal 
palladium  in  the  presence  of  gum,  has  been  obtained  in  two  modifica- 
tions ',  the  stable  form  has  m.  p.  45 — 45*2°,  and  forms  an  oxime, 
m.  p.  79 — 80*2°,  whilst  the  labile  form  (only  certainly  isolated  once) 
has  m.  p.  24*5 — 25*2°,  and  forms  an  oxime,  m.  p.  65*5 — 67°  (compare 
Borsche,  this  vol.,  i,  194).  The  keto-chloride  of  cinnamylideneaceto- 
phenone {a€-dichlo7'0-a€-diphenyl-^^^-pentadiene), 

CHPhCl-CHICH-CHIGPhCl, 
m.  p.  55 — 56°,  forms  a  dark  violet,  crystalline  stannichloride^  dissolves 
in  liquid  sulphur  dioxide  with  an  intense  violet  colour,  reacts  with 
water  and  with  methyl  alcohol  to  form  an  oily  chlorocarhinoly 
OH-CHPh-CH:CH-CH:CPhCl,  and  the  corresponding  methyl  ether 
respectively,  the  latter  being  reconverted  into  the  keto-chloride  by 
hydrogen  chloride. 

It  follows  from  the  preceding  results  that  the  keto-chlorides  and 
their  chlorocarbinols  and  chloromethyl  ethers  are  similarly  constituted, 
and  that  their  conversions  into  one  another  are  cases  of  simple 
substitution. 

Distyryl  ketone  can  be  converted  into  cinnamylideneacetophenone 
by  the  following  series  of  reactions.  The  ketone  is  converted  suc- 
cessively into  its  keto-chloride  and  the  methyl  ether  of  the  corre- 
sponding chlorocarbinol,  OMe-CHPh-CHICCl-CHIOHPh.  By  boiling 
the  last  substance  with  2%  sodium  methoxide  in  methyl  alcohol  for 
fifty  to  sixty  hours,  it  is  converted  into  the  acetal  of  cinnamylidene- 
acetophenone, CPh(0Me)2-CH:CH-CH:0HPh,  m.  p.  60— 60-5°  b.  p. 
216 — 218°/18 — 20  mm.,  from  which  cinnamylideneacetophenone  is 
obtained  by  the  addition  of  a  little  concentrated  sulphuric  acid  to'^its 
methyl  alcoholic  solution.     The  same  acetal  is  obtained  from  the  keto- 
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chloride  of  cinnamylideneacetophenone  by  a  similar  series  of  reactions. 
The  positions  of  the  methoxy -groups  are  not  indubitably  proved  by 
the  oxidation  of  the  acetal  to  phenylglyoxylic  acid  by  potassium  per- 
manganate in  acetone.  The  proof  is  furnished,  however,  by  treating 
the  acetal  in  methyl  alcohol  containing  5%  sodium  methoxide,  gum, 
and  palladous  chloride  with  hydrogen  under  a  pressure  of  1'6 
atmospheres,  whereby  the  acetal,  CPh(OMe)2'[CH2]3-CH2Ph,  b.  p. 
194 — 197°/20  mm.,  of  ac-diphenylpentan-a-one  is  produced,  from  which 
the  diphenylpentanone,  m.  p.  44  5 — 45°,  is  obtained  by  hydrolysis. 

In  a  similar  manner  di-j9-chlorodistyryl  ketone  is  converted  into 
di-iD  chlorocinnamylideiuacetoplienone, 

CgH^Cl-CO-CHICH-CHICH-C.H^Cl, 
m.  p.  162 — 162-5°,  broad,  yellow  needles,  which  is  also  produced  from 
i^chlwocinnamaldehyde,  m.  p.  62 — 62*5°,  b.  p.   155 — 156714  mm.,  and 
o-chloroacetophenone.     The  acetal, 

CfiH4Cl-C(OMe)2-CH:CH-CH:CH-C6H4Cl, 
b.  p.  about  198°/0  mm.,  cannot  be  conveniently  purified.  Also, 
dicinnamylideneacetophenone  has  been  converted  into  ai-diphenyl-^f^^^- 
nonatetrene-a-one,  COPh-CHICH-CHICH-CHrCH-CHICHPh,  m.  p. 
126 — 126*5°,  golden-yellow  needles,  which  dissolves  in  concentrated 
sulphuric  acid  with  a  reddish-violet  colour  changing  to  brownish- 
violet,  and  forms  an  acetal,  m.  p.  115 '5 — 116 '5°. 

With  the  object  of  obtaining  a  general  method  of  preparing  the  non- 
halogenated,  unsaturated  alcohols  corresponding  with  the  preceding 
keto-chlorides  and  chlorocarbinols,  di-/?-chlorostyryl  ketone  has  been 
converted  successively  into  the  following  substances,  the  constitutions 
of  most  of  which  have  been  controlled  by  an  examination  of  their 
products  of  oxidation.  Di-p-chlorostyryl  ketone  is  converted  through 
the  ketochloride  into  the  methyl  ether, 

C6H4Cl-CH(OMe)-CH:CCl-CH:CH-CgH:4Cl. 
The  latter  is  reduced  by  zinc  dust  and  glacial  acetic  acid  on  the  water- 
bath  to  y-cMoro-a€-di-Y>-chlorophenyl-A^^-pentadiene, 

CgH^Cl-CHg-CHICCl-CHrCH-CeH^Cl, 
m.  p.  103 — 104°,  colourless  prisms  or  leaflets,  which  yields  ;o-chloro- 
benzaldehyde,  j9-chlorobenzoic  acid,  and  jt?-chlorophenylacetic  acid  by 
oxidation  in  acetone  by  potassium  permanganate,  and    is  converted 
into  a-methoxy-ai-di-^-chloTophenyl-^(^-pentadiene, 

C6H4Cl-CH(OMe)-CH:CH-CH:CH-CfiH4CI, 
m.  p.  79 — 79*5°  by  boiling  0*5%  methyl  alcoholic  sodium  methoxide. 
The  methoxy -compound  dissolves  in  concentrated  sulphuric  acid  with 
a  reddish-blue  colour  and  crimson  fluorescence,  which  changes  to 
yellowish-green  and  brownish-red  fluorescence,  and  is  oxidised  in 
acetone  by  potassium  permanganate  to  jp-chlorobenzoic  acid  and 
a-methoxy-p-chlorophenylacetic  acid,  CgH4Cl'CH(OMe)*C02H,  m.  p. 
85 — 86°.  The  latter  acid  has  been  prepared  by  converting  /?-chloro- 
mandelic  acid  into  a-p-dic/doroj)henylacetyl  chloride,  CgH^Cl'GHCl'COCl, 
b.  p.  129 — 132°/20  mm.,  by  phosphorus  pentachloride,  and  converting 
the  latter  into  the  required  acid  by  boiling  methyl  alcoholic  sodium 
methoxide  and  subsequent  hydrolysis. 

When  a  benzene  solution  of  y-chloro-ac-di-jo-chlorophenyl-A^^-penta- 
diene  is  treated  with  sodium  methoxide  in  the  cold  for  twenty-four 
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hours  and  is  occasionally  warmed  to  45 — 50°,  a-methoxy-ae-di-p-chloro- 
phenyl-A^^-pentadiene  is  obtained,  together  with  an  isomeride,  probably 
CgH4Cl-CH:OH-CH(OMe)-CH:CH-C6H4Cl,  m.  p.  108—108-5°,  white 
leaflets. 

y-Chloro-ae-di-^-chlorophenyl-A''^-pentadiene  in  boiling  aqueous 
acetone  is  converted  by  4%  sodium  hydroxide  into  a€-di-p-chlorophen7/l- 
^i'^-pentadien-a-ol,  C6H4C1-CH(0H)-CH:CH-CH:CH-C6H4C1,  m.  p. 
Ill — 112°,  stout,  white  prisms,  which  yields  the  methyl  ether,  m.  p. 
79 — 79*5°,  by  treatment  with  boiling  methyl  alcohol  containing  two 
drops  of  concentrated  hydrochloric  acid.  By  treating  this  methyl 
ether  or  the  isomeride,  m.  p.  108 — 108*5°,  with  phosphorus  penta- 
chloride  in  benzene,  or  the  di-/?-chlorophenylpentadienol  itself  in 
benzene  with  hydrogen  chloride  and  calcium  chloride,  a-chloro-ae-di- 
^-chlorophenyl-i^^^-pentadiene,  CgH^Cl-CHCl-CHICH-CHICH-CgH^Cl, 
m.  p.  88 — 89°,  yellow,  round  crystals,  is  obtained.  This  substance 
forms  a  dark-coloured  atannichloride  and  mercurichloride, 

CiyHjgCIgjSHgClg, 
regenerates  the  pentadienol  or  its  methyl  ether  by  treatment  with 
water  or  methyl  alcohol,  and  forms  an  ozonide,  by  the  decomposition  of 
which  by  water,  jo-chlorobenzoic  acid,  jo-chlorobenzaldehyde,  a-jp-dichloro- 
phenylacetic  acid  (isolated  as  jt?-chloromandelic  acid),  and  a-^-dichloro- 
phenylacetaldehyde  (isolated  as  jo-chlorobenzoylcarbinol)  are  produced. 
p-Chlorobenzoylcarbinol,  CgH^Cl-CO-CHg-OH,  m.  p.  122—123°,  with 
sublimation,  is  obtained  by  boiling  /?-chloro-o)-bromoacetophenone  with 
acetic  acid  and  sodium  acetate,  and  hydrolysing  the  resulting  acetate, 
m.  p.  65-5— 66-5°,  b.  p.  174— 175°/20  mm.,  broad  leaflets,  by  boiling 
water  and  barium  carbonate.  By  reduction  with  zinc  dust  and  boiling 
glacial  acetic  acid,  a-methoxy-ae-di-js-chlorophenyl-A^^-pentadiene  yields 
ae-di-^-chlorophenyl-^i^^-pentadiene, 

CeH^Cl-CH^-CHICH-CHIOH-CcH^Cl, 
m.  p.  67 — 68°,  broad  needles,  which  does  not  react  smoothly  with 
bromine ;  the  hydrogen  atoms  of  the  methylene  group  are  not  reactive, 
since  the  substance  does  not  condense  with  diazobenzenesulphonic 
acid,  and  produces  only  a  brown  coloration  with  alcoholic  potassium 
hydroxide  and  m-dinitrobenzene  (under  these  conditions,  fluorene 
produces  an  intense  reddish-violet  coloration). 

The  chlorobromides  of  the  preceding  unsaturated  ketones,  obtained 
by  the  action  of  hydrogen  bromide  on  t  the  chlorocarbinols  (Abstr., 
1910,  i,  119,  565),  are,  in  accordance  with  the  views  developed  above, 
formulated  as,  for  example,  OPhCliCH'CHBrPh.  The  fact  previously 
noted  that  the  chlorobromides  yield  a  mixture  of  the  halogen  hydrides 
and  of  the  halogenated  carbinols  or  their  methyl  ethers  by  treatment 
with  water  or  methyl  alcohol  is  explained  by  assuming  that  the 
chlorobromides  are  tautomeric  : 

CPhCKCH-CHPhBr    :;ii    CHPhCl-CHICPhBr, 
although  this  explanation  is  attended  by  certain  difficulties  which  have 
not  been  overcome. 

[With  W.  Heitz.] — The  formation  of  arylimines  by  the  interaction 
of  primary  aromatic  amines  and  the  keto-chlorides  of  unsaturated 
ketones  (Straus  and  Ackermann,  Abstr.,  1910,  i,  241),  which  is 
directly  explicable  with  the  old  formulation  of  the  latter,  must,  in 
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view  of  their  new  constitutions,  be  regarded  as  the  result  of  the  folio w- 
inj?  changes:  CRCKCH-CHRCl  — >  CRCKCH-CHR-NHK'  — > 
CHRCl-CH/CRINR'  — >  CHRiCH-CRINR'.  Thus  the  keto-chloride 
of  j»-chlorophenyl  ;;-chlorostyryl  ketone, 

CgH^Cl-CHCl-CHiCCl-CgH^CI, 
and  jo-anisidine  (3  mols.)  in  benzene  yield,  after  keeping  for  forty-five 
hours  in  darkness,  T^anisylimino-p-chlorophenylT^-chlorostyrylmeihaiiet 
C«H4Cl-CH:CH-C(C6H4Cl):N-CgH4-OMe,  m.  p.  173-5°,  yellow  crystals 
(a  colourless  isomeride  has  not  been  detected ;  compare  Straus  and 
Ackermann),  which  forms  a  hydrochloride^  C22Hj70NCl2,HCl,  m.  p. 
166°  (decomp.),  yellow  flocks,  and  a  picrate,  m.  p.  151 — 151*5° 
(decomp.),  reddish-yellow  needles,  yields  jo-anisidine  and  /?-chlorophenyl 
jt?-chlorostyryl  ketone  by  treatment  with  acetic  and  concentrated  hydro- 
chloric acids,  and  forms  an  additive  compound^ 

C6H,Cl-C(:N-CeH4-OMe)-CH,-CH(C6H^Cl)-NH-C6H4-OMe, 
m.  p.   122-5°,  colourless  leaflets,  with  jo-anisidine  in  boiling  benzene. 
A  similar  compound^ 

C6H4Cl-C(:N-CeH4Me)-CH2-CH(C6H4Cl)-NH-C6H4Me, 
m.  p.  1245 — 125-5°,  glistening  leaflets,  is  obtained  from  p-toluidine 
and  Straus  and  Ackermann's  yellow  ;?-tolylimino-;j-chlorophenyl- 
7?-chlorostyrylmeLhane  (not  from  the  colourless  isomeride)  in  boiliug 
benzene.  In  boiling  benzene,  jo-toluidine  and  jt?-anisylimino-/?-chloro- 
phenyl-;?-chlorostyrylmethane  or  jt?-anisidine  and  yellow  /?-tolylimino- 
/?-chlorophenyl-/?-chlorostyrylmethane  yield  the  same  additive  awtj^oit/ic?, 
CaH4Cl-C(:N-C6H,-OMe)-CH2-CH(C6H4Cl)-NH-CgH4Meor 

CflH4Cl-C(:N-C6H4Me)-CH2-CH(O^H4Cl)-NH-C6H4-OMe, 
m.  p.  127—128°,  glistening  leaflets.  C.  S. 

Studies  in  the  c</cZoPentadiene  Series.  I.  5-Nitro-2 : 3- 
diacetylcyc^opentadiene.  William  J.  Hale  (/.  Amer.  Chem.  Soc, 
1912,  34,  1580— 1590).— It  has  already  been  shown  (this  vol.,  i,  566) 
that  acetonylacetone  condenses  with  nitromalonaldehyde  in  presence 
of  sodium  hydroxide  to  form  5-nitro-2  :  3-diacetylc?/c/opentadiene, 
■^^2* ^5^3^ ^2'  ^^  account  is  now  given  of  the  sodium,  potassium, 
and  harium  salts  and  certain  derivatives  of  this  compound.  The 
oxime,  m.  p.  155°  (decomp.),  crystallises  in  lustrous,  orange-yellow 
leaflets.  The  dioxime  could  not  be  obtained.  The  anil,  m.  p, 
1665°,  forms  clusters  of  yellow  needles.  The  phenylhydrazone, 
m.  p.  175 — 180°  (decomp.),  crystallises  in  slender,  yellow  needles,  and 
the  hydrazone,  m.  p.  185 — 190°  (decomp.),  forms  small  nodules. 

By  the  action  of  benzaldehyde  (4  mols.)  on  the  sodium  salt  of 
5-nitro-2  :  3-diacetylc?/c/opentadiene  (1  mol.)  in  presence  of  exce^^s  of 
sodium  hydroxide,  the  sodium  salt  of  5-nitro-2  : 3-dicinnamoylcycZo- 
^entadiene  is  produced,  which  is  converted  by  acetic  acid  into  b-nitro- 

2  :  S  dicinnajyioylcyclopeuiadiene,  N02*C5H3(CO*CHICHPh)2,  m.  p. 
253 — 255°  (decomp.),  which  forms  small,  orange-yellow  needles. 

When  5-nitro-2  :  3-diacetylc?/cZopentadiene  (1  mol.)  is  oxidised  with 
potassium  permanganate  in  presence  of  excess  of  potassium  hydroxide, 
there  are  formed  as  potassium  salts,  acetic  acid  (2  mols.),  oxalic  acid 
(1  mol.),  and  carbonic  acid  (3  mols.).  It  is  shown  that  this  result 
affords  good  evidence  of  the  structure  of   the  c^c^opentadiene.     The 
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compound  does  not  combine  with  bromine,  hydrogen  bromide,  or 
hydrogen  iodide.  E.  G. 

Some  Derivatives  of  Acetophenoneacetone.  Cesare  Fjnzi 
{Gazzetta,  1912,  42,  ii,  356 — 363). — The  author  has  established  the 
constitution  of  the  monoxime  of  this  substance  (Paal,  Abstr.,  1884, 
i,  599),  for  when  treated  with  benzenesulphonyl  chloride  (compare 
Werner  and  Piguet,  Abstr.,  1905,  i,  66)  it  yields  carbylamine  and  a 
substance,  Ci^H^^O^NS,  which  crystallises  in  colourless  needles,  m.  p. 
74°.  This  substance  yields  phenylcarbylamine  when  boiled  with 
alcoholic  potassium  hydroxide,  and  the  residue  gives  phenol  when 
fused   with   alkali.     In   consequence   of   these   reactions,  the   author 

ascribes  to  it  the  formula  puU  >  *"®  original 

•        X.'      .X.      ,        .u      •      •         Ph-C-CH^-CH^-COMe 
oxime  being  therefore  the  czsoxime,  n 

Acetophenoneacetonemonosemicarhazone^  CjgHigOgNg,  has  m.  p.  191°. 
In  some  preparations  of  the  semicarbazone,  another  substance,  m.  p. 
255 — 256°,  was  obtained.  Acetic  acid  appears  to  convert  the 
semicarbazone  into  a  substance  of  the  same  composition,  but  of 
m.  p.  210°.  R.  V.  S. 

Dioximes  of  Benzil.  W.  E.  Garner  {Chem.  News,  1912,  106, 
202). — The  usual  method  of  formulation  of  the  three  dioximes  of 
benzil  does  not  readily  account  for  the  fact  that  the  y-oxime  loses 
water  more  readily  than  the  a-oxime  with  formation  of  diphenylf urazan, 
but  it  is  shown  that  if  the  two  hydroxyl  groups  lie  outside  the  plane  of 
the  remainder  of  the  molecule  these  difficulties  are  removed.      G.  S. 

Preparation  of  Dihalogenated  Nitroanthraquinones.  Farben- 
fabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  249721.  Compare 
Abstr.,  1903,  i,  498). — I  :  5  -  DichloroA-nitroant/iraquinone,  yellow 
needles,  is  prepared  by  dissolving  1 :5-dichloroanthraquinone  (20  parts) 
in  400  parts  of  fuming  sulphuric  acid,  and  adding  nitric  acid  (20%)  at 
a  temperature  of  40 — 50°.  When  1  :  8-dichloroanthraquinone  dissolved 
in  concentrated  sulphuric  acid  at  20°  is  treated  with  an  excess  of  nitric 
acid  (2  mols.),  it  furnishes  1  :  8-dichlo7'o-4:-nitroanthraquinone,  yellow 
prisms ;  whilst  1  : 6-dibromo-4:-nitroanthraquinone,  yellow  needles,  is 
obtained  in  a  similar  manner.  F.  M.  G.  M. 

Preparation  of  Arylaminoanthraquinone  Derivatives.  Far- 
benfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  248655). — Numerous 
condensation  products  from  aminoanthraquinones  and  halogenated 
compounds  have  been  prepared  previously ;  the  reaction  has  now  been 
extended  to  compounds  of  the  general  formula  :  Z'CqH^'X'CqH^Z  and 

Z'CgHg^C^Y^CgHgZ  (where  X  is  oxygen,  sulphur,  or  an  imino-group, 

Y  a  radicle  with  two  free  valencies,  such  as  CO  or  NH,  and  Z  a  halogen 
atom),  which  condense  with  two  molecules  of  a-aminoanthraquinone ; 
and  the  preparation  of  compounds  from  this  base  with  dibromodiphenyl 
ether,    /?/?-dichlorodiphenyl    sulphide,   p/?-dibromodiphenylamine,    and 
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with  2  : 7-dibromoxanthone  are  described  in  the  origiDal ;  they  form 
red  or  reddish-brown  crystals,  and  their  solutions  in  different  solvents 
exhibit  marked  colour  reactions.  F.  M.  G.  M. 

[Preparation  of  Anthraquinone  Derivatives.]  Badische 
Anilin-  &  Soda-Fabhik  (D.K.-P.  248997). — Condensation  products  of 
halogenated  anthraquinones  with  aminoanthraquinones  have  previously 
been  prepared ;  this  reaction  has  now  been  extended  to  w-chloroacetyl- 
aminoanthraquinones,  and  yields  compounds  (in  their  most  simple  form) 
of  the  type  NHX-CO-CHg'NHX  (X  =  anthraquinone). 

The  coinpound  from  2-aminoanthraquinone  and  w-chloroacetyl- 
2-aminoanthraquinone  forms  orange  crystals  ;  its  tinctorial  properties 
with  those  of  other  analogous  compounds  are  tabulated  in  the  original. 

F.  M.  G.  M. 

[Preparation  of  Anthracene  Derivatives.]  Fritz  Ullmann 
(D.R.-P.  248999.  Compare  Abstr.,  1907,  i,  224).-— When  the  com- 
powiid,  m.  p.  188°  (obtained  from  benzaldehyde  and  1  :  3-dibromo-2- 
aminoanthraquinone),  is  heated  at  200 — 240°  in  the  presence  of  copper 
powder,  it  furnishes  a  dihromodiaminodianthraquinonylj  a  pale  yellow, 
crystalline  powder,  m.  p.  290°.  F.  M.  G.  M. 

Preparation  of  Condensation  Products  in  the  Anthra- 
quinone Series.  Badische  Anilin-  k  Soda-Fabrik  (D.R.-P. 
248656.     Compare  this  vol.,  i,  811). — The  amidine  (annexed  formula) 

is  obtained  when  2-aminoanthraquinone 
XT      n  tr  -^C0\^  TT      is  heated  at  130—140°  with  ethyl  ortho- 

CH'^  ^    ^^^  '     formate. 

V  p^  Benzoyl-2-anthraquinonylimide    chlor- 

^NH-CgH3<^^>GgH4     ide  is  prepared  by  the  action  of  phos- 
phorus    pentachloride    on  *  benzoyl-2- 
aminoanthraquinone,     and     this     when 
condensed     with     2  -  aminoanthraquinone    furnishes    the     amidine, 

C6H5-C<^~^i*^^^^  yellow   needles,  m.  p.  334—335°,    which  can 

also  be  obtained  by  heating  together  2-aminoanthraquinone,  benzo- 
trichloride,  and  nitrobenzene  at  150 — 160°  during  several  hours. 

F.  M.  G.  M. 

Preparation  of  Hydroxyanthrimides.  Farbwerke  vorm.  Meister, 
Lucius  &  Bruning  (D.K.-P.  249938.  Compare  Abstr.,  1909,  i,  242).— 
Hydroxy-l-.V'dianthrirnide,  OH'Ci^HgOg-NH-Ci^HyOg,  dark  violet 
needles,  is  obtained  when  1 : 1'-dianthrimide  is  heated  at  170°  with 
concentrated  sulphuric  acid,  sodium  nitrite,  and  boric  acid,  whilst 
hydroxy-\ '.b-trianthrimidey  glistening,  violet  leaflets  (from  nitro- 
benzene), is  obtained  in  a  similar  manner  from  1  :  5-trianthrimide. 

F.  M.  G.  M. 

Derivatives  of  Anthraquinone.  Wolfgang  Lenhard  (Zeitsch. 
angew.  C/iem.,  1912,  25,  2152 — 2155). — l-Amino-'l-thiolanthraquinmie, 
prepared  from  2 -bromo-1 -aminoanthraquinone  oy  the  action  of  alcoholic 
sodium  sulphide,  gives  rise  to  ^a  disulphide,  esters,  and  ethers,   which 
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may  be  converted  into  the  corresponding  acetyl  and  benzoyl  derivatives ; 
the  phenyl  and  tolyl  ethers  are  obtained  by  heating  2-broino-l-amino- 
anthraquinone  with  phenyl  and  tolyl  mercaptans  in  an  alkaline  alcoholic 
solution.  The  sodium  salt  of  l-amino-2-thiolanthraquinone  reacts  with 
ethylene  dibromide  to  form  the  di-l-amino-2-anthraquinonyl  ether  of 
dithioeihylene  glycol,  and  with  s-dichloroethane,  yielding  the  correspond- 
ing ether  of  dithiolacetylene  (?  dithiolethylene) ;  with  cyanogen  iodide  it 
forms  \-a7nino-2-anthraquinonyl  thiocyanate. 

Attempts  to  replace  the  amino-group  of  2-bromo-l-aminoanthra- 
quinone  by  the  thiol  group  were  unsuccessful ;  the  amino-com- 
pound  readily  diazotises  and  yields  a  crystalline  diazonium  thiocyanate^ 
which,  however,  is  transformed  by  boiling  with  water  into  a  mixture 
of  2-bromo-l-anthraquinonyl  thiocyanate  and  1  :  2-dithioGyanoanthra- 
quinone. 

Ethers  of  dithioalizarin  (1  : 2-dithiolanthraquinone)  have  been  pre- 
pared from  the  above-mentioned  l-amino-2-thiolanthraquinone  ethers  by 
introducing  the  thiocyano-group  in  the  1 -position,  followed  by 
hydrolysis  and  treatment  with  alkyl  haloids ;  in  this  manner,  the 
dimethyl,  tnethylethyl,  diethyl,  and  methylbenzyl  ethers  were  obtained. 

The  sodium  salt  of  1 -amino-2-thiolanthraquinone,  and  also  the 
methyl,  ethyl,  and  benzyl  ethers,  react  with  benzoyl  chloride,  yielding  a 
thiazole ;  with  ethyl  chlorocarbonate  the  sodium  salt  forms  an  ethyl 
thiocarbonate,  which,  by  the  action  of  glacial  acetic  acid  or  alcoholic 
potassium  hydroxide,  is  converted  into  a  ketohydrothiazole  or  a  hydroxy  I 
thiazole.  With  ethyl  chloroacetate  it  gives  rise  to  an  ethyl  thiolacetatey 
from  which  a  dihydrothiazine  of  anthraquinone  is  produced  by  boiling 
with  acetic  acid. 

Thiazole  derivatives  containing  a  thiol  group  in  the  thiazole 
ring  have  hitherto  not  been  prepared  in  the  anthraquinone  series ; 
a  thiazole  of  this  kind  has  now  been  obtained  by  heating  the  sodium 
salt  of  l-amino-2-thiolanthraquinone  with  carbon  disulphide;  on  treat- 
ment with  alcoholic  potassium  hydroxide  and  alkyl  haloids,  it  yields 
the  corresponding  ethers. 

l-Amino-2-thiolanthraquinone  condenses  with  acetone  (I  mol.)  to 
form  a  dimethylthiazole. 

In  attempting  to  prepare  di-1-thiocyanoanthraquinonyl  2-disulphide 
from  di-\-aminoanthraquinonyl  2-disulphide  by  means  of  the  diazo- 
reaction,  anthraquinone-!  :  2-diazosulphide  was  obtained. 

When  heated  at  200°,  di-1-aminoanthraquinonyl  2-disulphide  is 
transformed  into  the  monosulphide(di-l-aminoanthraquinonyl2-aulphid6)t 
m.  p.  above  350°,  which  has  also  been  prepared  by  heating  2-bromo- 
1-aminoanthraquinone  with  the  sodium  salt  of  l-amino-2-thiol- 
anthraquinone. 

The  sodium  salt  just-mentioned  reacts  with  s-tetrabromoethane  in  the 
presence  of  sodium  sulphide,  yielding  di-l-amiiioanthraquinonyl  2-tri- 
sulphide,  slender,  red  needles,  m.  p.  262° ;  attempts  to  prepare 
trisulphides  from  the  sodium  salts  of  1-thiol-,  2-thiol-,  and  1-amino- 
2  :  4-dithiol-anthraquinones  by  the  same  method  were  unsuccessful. 

The  above   trisulphide  is  also  obtained  by  crystallising  di-1-amino- 

ithraquinonyl  2-disulphide  from  pyridine. 

With  the  object  of     determining   whether  the   transformation   of 
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disulphides  is  accompanied  l>y  the  liberation  of  sulphur  in  the  free 
condition  as  suggested  by  Beilstein,  or  to  the  simultaneous  formation 
of  a  trisulphide,  as  was  found  by  Hinsberg  in  the  benzene  and 
naphthalene  series,  the  author  has  examined  the  behaviour  of  a  number 
of  disulphides,  and  finds  that  the  simple  1-  and  2-disulphide8  when 
heated  are  quite  stable,  whilst  the  l-amino'derivatives  of  the  disulphides 
and  2  : 4-disulphides  lose  an  atom  of  sulphur  and  give  rise  to  mono- 
Sulphides  ;  in  no  case  was  a  trisulphide  obtained.  From  these  results 
the  conclusion  is  drawn  that  the  formation  of  monosulphides  in  the 
anthraquinono  series  takes  place  in  the  manner  suggested  by  Beilstein, 
and  is  restricted  to  those  compounds  having  the  disulphide  group  in  the 
2-pobition. 

Replacement  of  the  halogens  in  2 : 4-dibromo-l-aminoanthra-' 
-quinone  b}"^  the  thiol  group  yields  l-amino-2  :  i-dilhiolanthraquinone^ 
This  gives  rise  to  methyl^  ethyl,  and  benzyl  ethers,  and  reacts  with 
ethylene  dibromide  (1  mol.)  to  form  an  ether  of  dithioethyhiw 
glycol.  It  is  oxidised  by  potassium  ferricyanide  to  a  bidisulphide,. 
which,  on  crystallisation  from  pyridine,  loses  sulphur  and  is  converted* 
into  a  monodisulphide. 

2  :4  Dibromo-1-aminoanthraquinono  reacts  with  oxalyl  chloride  im 
ethereal  solution,  yielding  2  :4:-dibromo-l-anthraquinonyloximidey 

CO 

in  carbon  tetrachloride  solution  at  130°,  the  compound^ 

Ci,HABr-N<^^>N-C,,H,02Br, 
is  produced.  F.  B. 

Mercaptans  of  Anthraquinone.  Ludwig  Gattermann  {Annalen, 
1912,  393,  113— 197).— Since  by  the  action  of  sodium  alkyloxides, 
1-nitroanthraquinone  is  converted  into  1-alkyloxyanthraquinones,  the 
author  hoped  to  obtain  1-thiolanthraquinonefrom  1-nitroanthraquinone 
by  the  action  of  potassium  hydrosulphide  ;  the  substance  produced, 
however,  is  1-aminoanthraquinone.  The  action  of  potassium  aryl 
mercaptides    on    1  nitroanthraquinone   yields    1-anthraquinonyl   aryl 

sulphides,  CgH^'^p^.^CgHg'SAr,  from  which  the  aryl  group  cannot  be 

removed  even  by  aluminium  chloride. 

l-Thiolanthraquinone  can  be  obtained  by  diazotising  1-aminoanthra- 
quinone in  sulphuric  acid,  boiling  the  diazonium  sulphate  with  aqueous 
potassium  thiocyanate,  and  boiling  the  resulting  1-thiocyanoanthra- 
quinone  with  10%  alcoholic  potassium  hydroxide,  whereby  the  potassium 
salt  of  thet  hiolanthraquinoue  is  produced.  Substituted  1-aminoanthra- 
quinones  undergo  similar  changes. 

The  sulphate  of  the  aminoanthraquinone  is  diazotised  in  the  usual 
manner,  but  when  an  aminoanthraquinone  which  does  not  form  a 
sulphate  in  dilute  sulphuric  acid  is  used,  its  solution  in  concentrated 
sulphuric  acid  is  diazotised  at  the  ordinary  temperature  by  nitroso- 
sulphuric  acid.  In  either  case,  the  solution  is  diluted  with  water  or 
ice,  treated  with  an  excess  of  20%  aqueous  potassium  thiocyanate  in  the 
cold    (whereby    a   crystalline    diazonium   thiocyanate    occasionally    is 
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precipitated),  and  the  mixture  is  heated  on  the  water-bath  and  finally 
over  a  naked  flame  until  the  evohition  of  nitrogen  ceases  and  the 
precipitated  thiocyanoanthraquinone  has  coagulated. 

After  the  thiocyanoanthraquinone  has  been  boiled  with  10%  alcoholic 
potassium  hydroxide  until  a  clear  solution  has  been  obtained,  an  equal 
volume  of  water  is  added  and  the  solution  is  ready  for  the  numerous 
transformations  of  the  thiolanthraquinones  mentioned  below.  By 
acidification  the  solution  yields  the  free  thiolanthraquinone,  which, 
however,  changes  very  readily  to  the  disulphide. 

The  thioeyanoanthraquinones  all  crystallise  extremely  easily,  and  are 
yellow  or  yellowish-brown  if  hydroxyl  or  basic  groups  are  not  present; 
those  containing  hydroxyl  or  basic  groups  are  orange  or  reddish-violet 
to  violet  respectively. 

l-Thiocyanoanthraquinoney  CgH^^p^^CgHg'SCN,  m.  p.  241°,  crys- 
tallises in  yellow  needles.  The  dark  violet,  alkaline  solution  of 
I'thiolanthraquinone  obtained  by  its  decomposition  as  above  yields 
the  disulphide,  CggHj^O^Sg,  m.  p.  above  350°,  yellow,  rhombic  plates, 
quantitatively  by  oxidation  with  aqueous  potassium  ferricyanide,  and 
reacts     with     methyl     iodide     to      form     l-methyUhiolanthraquinoiic, 

CgH4<^p^^CgH3*SMe,  m.  p.  208°,  yellow  needles.  The  correspond- 
ing 1-ethylthiol,  m.  p.  183°,  crystallises  in  yellow  prisms;  the 
\-henzylthiol^  m.  p.  241°,  in  golden-yellow  needles,  and  the 
ethylenethiol,  Ci^H^Og-S-CHg-CHg-S-Oi^H^Oa  (from  ethylene  di- 
bromide),  m.  p.  above  350°,  in  canary-yellow  needles.  By  oxidation 
with  chromic  and  acetic  acids,  these  four  ethers  are  oxidised  to  the 
respective  sulphones,  m.  p.  251°,  210°,  231°,  and, 185°.  1 -Thiolanthra- 
quinone forms  a  benzoyl  derivative,  m.  p.  207°,  yellow  needles. 

'^-Thiocyanoanthraquinone,  m.  p.  205°,  crystallises  in  golden-yellow 
needles.  I-Tldolanthraquinone,  m.  p.  206°,  stout,  yellow  needles 
obtained  as  above  or  by  heating  2-chloroanthraquiDone  with  sodium 
sulphide  under  pressure,  yields  the  following  derivatives  :  disulphide, 
m.  p.  257°,  pale  yellow  needles;  methyl  thio-ether,  m.  p.  162°,  yellow 
needles  (sulphone,  m.  p.  230°,  yellow  prisms) ;  ethijl  thio-eth&i',  m.  p.  138°, 
golden  needles  {sulphone,  m.  p.  154°,  pale  yellow  prisms);  benzyl  thio- 
ether,  m.  p.  138°,  golden-yellow  needles  {sulphone,  m.  p.  212°,  yellow 
prisms) ;  ethylene  thio-ether,  CgoH^gO^S^,  m.  p.  302°,  yellow  needles ; 
allyl  thio-ether,  m.  p.  126°,  yellow  needles  {sulphone^  m.  p.  150°,  pale 
yellow  needles),  and  benzoyl  derivative,  m.  p.  180°,  small,  yellow 
needles. 

\-Thiocyano-%methylanthraquinone,  m.  p.  193 — 194°,  pale  yellow 
needles,  is  obtained  from  l-amino-2-methylanthraquinoiie.  From  the 
alkaline  solution  of  l-thi()l-2-methylanthraquinono  have  been  prepared 
the  disulphide,  m.  p.  247°,  yellow  needles  ;  methyl  thio-ether,  m.  p.  124°, 
orange-red  needles  {suljyhone,  m.  p.  198°,  } ellowish-red  plates);  ethyl 
thio-ether,  m.  p.   99°,   orange-red    leaflets ;  and  benzyl  thio-ether,  m.  p. 

»39°,  orange-red  needles. 
l-ThiocyanoA-methoxyanthraquinone,  m.   p.  245°,  yellow  needles,  is 
obtained    from  l-amino-4-methoxyanthraquinone.     The  corresponding 

■mercaptan  yields  a  disulphide,  m.  p.  282 — 283°,  red  needles  ;  benzyl 
■  3,2 
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thioether,  m.  p.  200°,  dark  red  leaQets  {sulphoney  m.  p.  197°,  pale  red 
prisms),  and  ethyl  thio-ether,  ra.  p.  148°,  red  needles. 

l-ThiocyanoA-a77iinoanthraquinone,  ra.  p.  256°,  reddish- violet  needles, 
is  obtained  from  1  : 4-diaminoanthraquinone.  Its  acetyl  derivative, 
CiyH^oOgNjS,  m.  p.  263°,  crystallises  in  red  needles.  4-Amino- 
1-thiolanthraquinone  forms  a  disulphide,  m.  p.  above  300°,  violet 
needles ;  methyl  thioether,  m.  p.  200°  (decomp.),  violet-red  needles 
(acetyl  derivative,  m.  p.  226°  [decomp.],  red  needles)  ;  benzyl  thioether^ 
m.  p.  225°,  violet  needles  (sulj^hone,  m.  p.  264°,  brownish-yellow 
needles,  by  oxidation  with  15%  hydrogen  peroxide),  and  allyl  thio- 
ether, m.  p.  175°,  reddish-violet  needles. 

l-ThiocyanoA-methyfajninoanthraquinone,  m.  p.  242 — 243°,  dark 
violet  needles,  is  obtained  from  l-amino-4-methylaminoanthraquinone 
{diacetyl  derivative,  CigHigO^Ng,  m.  p.  278°).  4-Methylamino- 
1-thiolanthraquinone  forms  a  disulphide,  m.  p.  280°,  dark  violet 
needles,  and  methyl  thio-ether,  m.  p.  210°,  violet  needles. 

l-l^iiocyanoA-dimethylaminoanthraquinone,  m.  p.  241°,  crystallises 
in  Bordeaux-red  needles.  The  corresponding  mercaptan  yields  a 
disulphide,  m.  p.  220°  (decomp.),  bluish- violet  crystals,  and  methyl 
thio-ether,  m.  p.  247°,  violet  needles,  the  sulphone  of  which,  m.  p.  193°, 
forms  reddish -brown  needles. 

l-ThiocyanoA-hydroxyanthraquino7ie,  ra.  p.  231°,  brownish-red  needles, 
is  obtained  from  l-amino-4-hydroxyanthraquinone.  The  corresponding 
mercaptan  yields  a  disulphide,  m.  p.  above  300°,  reddish-brown  needles ; 
methyl  thio-ether,  ra.  p.  194°  reddish-brown  needles,  and  benzyl  thio- 
ether,  ra.  p.  242°,  bluish-red  needles  {sulphone,  m.  p.  216°,  yellow 
needles). 

l-Thiocyano-3  \  ^-dihydroxyanthraquinone,  m.  p.  above  350°,  obtained 
from  4-aminoalizarin,  crystallises  in  yellowish-red  needles.  The  corre- 
sponding mercaptan  forms  a  disulphide,  m.  p.  above  300°,  red  needles, 
and  methyl  thio-ether,  m.  p.  248°,  red  needles. 

1  :  4:-Dithiocyanoanthraquinone,  ra.  p.  above  300°,  yellow  needles,  is 
obtained  directly  by  boiling  diazotised  4-nitro-l-aminoanthraquinone 
or  4-chloro-l-aminoanthraquinone  with  aqueous  potassium  thiocyanate. 
The  corresponding  dimercaptan  forms  a  dimethyl  thio-ether,  m.  p.  127°, 
reddish-brown  needles  {disulphone,  m.  p.  280°,  pale  yellow  needles)  j 
diethyl  thio-ether,  ra.  p.  117°,  reddish-yellow  needles  {disulphone,  m.  p. 
217°,  yellow  needles),  and  dibenzyl  thio-ether,  m.  p.  230°,  red  leaflets 
{disulphorie,  m.  p.  263°,  yellow  needles).  l-Iodo-4:-niti'oa7ithraqui7ione, 
m.  p.  259°,  yellow  needles,  is  obtained  by  boiling  diazotised  4-nitro-l- 
aminoanthraquinone  with  aqueous  potassium  iodide. 

1  : 5-Dithiocyanoa7ithraquino7ie,  ra.  p.  above  350°,  yellow  needles, 
yields  the  dimercaptan,  the  diethyl  thio-ether  of  which  has  ra.  p.  230°, 
and  crystallises  in  red  needles. 

l-Thiocya7iO'5'aminoanthraquinone,  m.  p.  235°,  dark  red  crystals,  is 
obtained  from  1  :  5-diaminoanthraquinone.  It  yields  5-amino-l-thiol- 
anthraquinone,  the  benzyl  thio-etJier  of  which  crystallises  from  pyridine 
in  green  metallic  needles,  m.  p.  196°,  containing  2C5NH5. 

5-C/doro-l-a7tii7ioanth7'aquinone,  m.  p.  210°,  dark  red  needles  (acetyl 
derivative,  m.  p.  216°,  yellow  leaflets),  yields  5-chloro-l-thiocyano- 
ant}iraqui7io7ie,  m.  p.  287°,  golden-yellow  needles  ;  the  mercaptan  forms 
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a  disulphide,  m.  p.  above  360°,  yellowish-brown  needles,  and  methyl 
thio-ether,  m.  p.  228°,  brownish-red  needles. 

l-Thiocya7io-5-methylaminoanthraquinone,  m.  p.  268°,  dark  reddish- 
violet  needles,  yields  a  mercaptan,  the  disulphide  of  which,  red  crystals, 
has  m.  p.  321°,  and  the  methyl  thio-ether^  tufts  of  dark  red  needles, 
has  m.  p'.  248°. 

l-Thiocyano-6-dimethylaminoanthraquinone,  m.  p.  212°,  reddish- 
violet  needles,  yields  a  mercaptan  which  forms  a  disulphide,  m.  p. 
272°,  red  needles,  and  methyl  thio-ethevy  m.  p.  176"5°,  red  needles. 

b-Piperidyl-\-aminoanthraquinone,    C5NH^Q*CgH3<^p^]]>CgH3*NB[2, 

m.  p.  149°,  brownish-red  plates,  yields  l-thiocyano-5-piperidylanthra- 
quinone,  m.  p.  164°,  violet  needles  ;  the  mercaptan  forms  a  bsnzyl- 
thio-ethei\m.  p.  210°,  almost  black  needles. 

^-Piperidyl-\-aminoanthraquinone,  m.  p.  180°,  dark  violet  crystals, 
yields  l-thiocyano-^-piperidylanthraquinone,  m.  p.  164°,  dark  violet 
needles  ;  the  mercaptan  forms  a  methyl  thio-ether,  m.  p.  187°,  brownish- 
red  needles. 

1  : 8-Dithiocyanoanthraquinone,  m.  p.  above  300°,  yellow  needles, 
yields  1  :  8-dithiolanthraqiiinone,  which  forms  a  dimethyl  thio-ether,  m.  p. 
221°,  brownish-red  needles;  diethyl  thio-ether,  m.  p.  169°,  red  needles, 
and  dihenzyl  thio-ether,  m.  p.  240°,  orange-red  needles. 

1  : 4-Diaminoanthraquinone  is  diazotised  by  I  mol.  of  nitrous  acid, 
and  an  aqueous  paste  of  the  resulting  sulphate  is  heated  with  cuprous 
cyanide.  By  hydrolysing  the  product  with  10%  sodium  carbonate  at 
150°  and  acidifying,  l-aminoajiihraquinoneA-carboxylic  acid,  m.  p. 
246 — 248°  (decomp.),  dark  brown  needles,  is  -obtained.  It  yields 
\-thiocyanoanthraquinone-A.-carboxylic  acid,  decomp.  280°,  greyish- 
yellow  needles  ;  the  methyl  thio-ether,  m.  p.  278°,  of  the  corresponding 
mercaptan  crystallises  in  yellowish-red  needles. 

\-Amino-b-cyanoanthraquinone,  m.  p.  300°,  dark  red  leaflets,  yields 
l-aminoanthraquinone-5-carboxylic  acid,  m.  p.  265°,  red  prisms,  by 
hydrolysis,  from  which  l-thiocyanoanthraquinone-5-carboxylic  acid, 
m.  p.  307°,  yellowish-brown  needles,  is  obtained  ;  the  corresponding 
mercaptan  forms  a  methyl  thio-ether,  m.  p.  276°;  yellowish-brown 
needles. 

l-Aminoanthraquinone-5-sulphonic  acid  is  obtained  by  reducing 
l-nitroanthraquinone-5-sulphoiiic  acid  with  aqueous  sodium  sulphide; 
its  potassium  salt  crystallises  in  reddish-violet  prisms  containing  HgO. 
\-Thiocyanoanthraquinone-b-sulphonic  acid  forms  a  potassium  salt, 
CjgHgO^NSgKjHgO,  yellowish-brown  leaflets.  The  corresponding  mer- 
captan forms  a  disulphide,  C28H^2^io^4^2»  y^^low  needles  or  large,  red 
prisms,  and  methyl  thio-ether,  C^5H()Oj^S2K,2H20,  orange-red  crystals. 

l-Aminoanthraquinone-^-sulphonic  acid  forms  a  potassium  salt,  red 
prisms.     Potassium  \-thiocyanoaiithraquinone-8-sulphonate, 

brown  prisms,  yields  a  mercaptan  which  does  not  form  a  disulphide, 
and  the  methyl  thio-ether,  Cj^HgOgSgK,  of  which  crystallises  in  orange- 
red  needles. 

Potassium  1  -aminoanthraquinone-^-sulphonate,  (u^fifir^'^K,Z\ll^O^ 
red    prisms,    yields    potassium    l-thiocyanoanthraquinone-Q-sulphonate, 
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Oj5H(,05NS2K,H2<^»  yellow  needles;  the  corresponding  mercaptan 
forms  fl  disulphide^  GggH^^OjoS^Kj,  yellow  prisms,  and  methyl  thio- 
ether,  C^^tifi^H^K.^Rfi,  orange-red  prisms. 

\-Aminoanthraquinone-l-8ulphonic  acid,  violet-red,  stellate  needles, 
yields  l-thioc7/anoanf,hraquinone-7-sulphonic  acid,  the  potassium  salt  of 
which,  C^^HgO^NSgKjHgO,  pale  yellow,  rectangular  prisms,  forms  a 
mercaptan,  ot  which  the  disulphide,  CggH^^^jQS^KgjSHgO,  pale  yellow 
plates,  and  methyl  thioether,  Cj^HgO^SgK,  orange-red  needles,  are 
mentioned. 

In  solution,  the  alkali  salts  of  the  preceding  mercaptans  exhibit 
colours  which  are  nearer  the  blue  end  of  the  spectrum  than  those  of 
the  alkali  salts  of  the  corresponding  hydroxyanthraquinones. 

Antbraquinonyl  aryl  sulphides  are  obtained  from  nitroanthra- 
quinones  and  potassium  aryl  mercaptides  in  boiling  alcohol.  Thus 
1-nitroanthraquinone  yields  \-p1ienylthiolanthraquinone, 

C„H,<^°>CeHs-SPh, 

m.  p.  185°,  yellowish-red  needles,  and  the  corresponding  l-otolylthiol 
derivative,  m.  p.  216°,  reddish-brown  needles,  and  p-tolylthiol  compound, 
m.    p.    235°,    orange-red    needles ;    1  : 5-dinitroanthraquinone    yields 

1  :  5-diphenyhhiolanthraquinone,     SPh'CgHg'^p^^CgH.^'SPh,     m.     p. 

250°,  reddish-brown  leaflets,  and  the  corresponding  di-T^-tolylthiol  com- 
pound, m.  p.  above  300°,  golden-yellow  needles.  The  following  are  obtained 
in  a  similar  manner  :  potassium  l-phenylthiolanthraquinone-5-sulphonate, 
^20^11^5^2^'  yellowish-red  needles,  and  the  corresponding  p-tolyl 
derivative,  C21HJ3O5S2K,  golden-yellow  needles  ;  benzyl  derivative, 
^21  ^13^6^2^' ^^2^'  golden-yellow  needles;  salicyl  derivative, 

orange-red  leaflets ;  -p-nitrophenyl  derivative,  C2()HjqOi^NS2K,  yellow 
needles  ;  1^  aminophenyl  derivative,  C20HJ2O5NS2K,  brown  needles  (by 
reduction  of  the  preceding  compound  by  alcoholic  sodium  sulphide)  ; 
potassium  l-]}henylthiolanthraquinonfi-S-sulphonate,  CgoH^^O^SgK,  orange 
needles,  and  the  corresponding  ip-tolyl  derivative,  C^j  H^gOgSgK,  brick- 
red  needles;  potassium  \-ethylthiolanthraquinone-Q-sulphonate, 

yellow  leaflets,  and  the  corresponding  phenyl  derivative,  CgoHj^OgSgK, 
yellow  needles  ;  p-tolyl  derivative,  C2ilii305S2K,  yellow  needles ; 
salicyl  derivative,  Cg^Hj^On-S^K,  yellow  leaflets ;  \- amino A-phenyU 
thiolanthraquinone,  C^QH^fi.^^S,  m.  p.  201°,  bluish-red  needles  (acetyl 
derivative,  m.  p.  224°,  reddish-brown  needles)  ;  l-amino-i-p-tolylthiol- 
anthraquinone,  m.  p.  218°,  bluish-red  leaflets  (acetyl  derivative,  m.  p. 
278°,  reddish-brown  needles)  ;  l-amino-i-salicylthiolanthraquinone, 
potassium  salt,  CgiH^g^^NSK  (ethyl  ester,  m.  p.  166°,  bluish-red  needles), 
and  l-aminoA-anaphthylthiolanthraquinone,  m.  p.  232°,  dark  n  ' 
needles. 

I'Thiocyano-i-phenylthiolanthraquino^ie, 

C6H4<c^C,H2(SCN)-SPh, 

m.  p.  228°,  yellowish-red  needles,  obtained  by  boiling  diazotised  1-amim 
4-phenylthiolanthraquinone   with    aqueous    potassium    thioeyanate,    if 
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converted  by  alcoholic  potassium  hydroxide  ncd  suV^sequent  treat 
merit  with  methyl  iodide  into  4  -  jyheni/lthiol  - 1  -  (uethylthiolanthra- 
quinone,  m.  p.  182°,  red  needles.  l-Thiocyano-i-T^-tolylthiolanthra- 
quinone,  m.  p.  241°,  reddish-yellow  needles,  m.  p.  241^,  yields  4-^-tolyl- 
tkiol  -1  -methylihiolanthraquinone,  m.  p.  215®,  red  leaflets;  the  di- 
sulphide,  m.  p.  above  330°,  of  the  mercaptan  crystallises  in  orange- 
red  needles. 

New  types  of  sulphur  compounds,  which  can  be  isolated  on  account 
of  their  pronounced  tendency  to  crystallise,  have  been  obtained  from 
the  mercaptans  of  the  anthraquinone  series.     Thus  anthraquinonylthiol- 

acetic  acid,  C(5H4<^p  .^CgHg'S'CHg'COgH,  m.  p.  250°,  yellow  needles, 

is  obtained  from  1-thiolanthraquinone  and  chloroacetic  acid  in  boiling 
alkaline  solution;  it  forms  an  ethyl  ester,  m.  p.  148°,  yellow  needles, 
and  a  sulphoxide,  m.  p.  240,  pale  yellow  needles,  the  ethyl  ester  of 
which  has  m.  p.  144°.  Also  an  aqueous  alcoholic  alkaline  solution  of 
1-thiolanthraquinone    by    treatment    with   ethylene    dibromide  yields 

1  -  /8  -  hromoethylthiolanthraquinone^     OgH4<C,p,/-w]!x*'CgHg'S*CH2'CH2Br, 

m.  p.  180°,  yellow  needles,  from  which  I -vinylthiolanthraquinone, 

C6H4'\QQ^CgH3'S*CH  ICHg, 

m.  p.  163°,  brownish-red  needles,  is  obtained  by  the  action  of  boiling 
alcoholic  potassi'jm  hydroxide.  By  the  addition  of  brornine  in  cold 
chloroform,  the    vinyl  compound    yields   \-a/3-dibromoethylthiolanthra- 

quinone,   CQH4<^^>C6H3-S-CHBr-CH2Br,  m.  p.  160°,  golden-yellow 

needles,  which  is  converted  by  boiling  aqueous  alcoholic  potassium 
hydroxide  into   \-acetcnylthiolaathraquinoney 

m.  p.  198 — 199°,  golden-yellow  needles  or  plates  {silver  derivative,  red, 
slightly  explosive  powder). 

1-P-Acetoxyethylthiolanthraquinone, 

C,H,<g^>CeH3-S-CH2-CH2-OAc, 

m.  p.  148°,  yellow  needles,  obtained  by  heating  the  bromo-compound 
with  acetic  acid,  acetic  anhydride,  and  potassium  acetate,  is  hydrolysed 
by  aqueous  potassium  hydroxide,  yielding  \-p-hydroxyethylthiolanthra 

quinone,  CgH4<^p.x^OgH3*S'CH2*CH2'OH,    m.    p.    178°,    orange-red 

needles  ;  the  benzoate,  m.  p.  201°,  crystallises  in  yellow  needles.  By 
heating  with  alcohol  at  130°,  l-j^-bromoethylthiolanthraquinone  yields 
1  -P-ethoxyethylthiolanthraquinone, 

<^cH4<QQ>C6H3-S'CH2-CH2-OEt, 

m.  p.  129°,  reddish-yellow  needles. 

l-a^-T)ibromoethylthiolanthraquinone  yields  l-aP-dimethoxyethylthiol- 

anthraquinone,  C6H4<^^>C6H8-S-CH(OMe)-CH2-O.Me,   m.   p.    156° 

yellow  needles,  or  the  corresponding  diethox y-compo\xndf  m.  p.  156°,  by 
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heating  with  methyl  or  ethyl  alcohol.  By  heating  with  aleoholic 
potassium  hydroxide  under  suitable  conditions,  the  dibromo-coiu  |[yi»XLiLdl 
yields  l-a(or  P)ethoxi/vinylthiola7ithraquin(me, 

^6H4<^C>^6H3'S-C(OEt):CH, 

or  C6H,<^Q>C«H8-S-CH:CH-OEt,  m.  p.  197—198°,  dark  red  leaflets; 

the  corresponding  «i«Mo.T?/-com pound,  m.  p.  215°,  crystallises  in  red 
needles.  By  boiling  an  aqueous  methyl  alcoholic  alkaline  solution 
of    1-thiolanthraquinone   with   s-dichloroethylene,   Y-fi-chlovovinylthiol- 

anthraquinom,  C0H4<^^>CgH8-S-CH:CHCl,  m.   p.    174—175°,   red 

needles,  and  the  preceding  acetenyl  derivative  are  producedf.  Thci 
substance^  Q^Ji^^-Q^^'R^Oc^^,  m.  p.  341°,  dark  red  leaflets,  can  be- 
obtained  from  alkaline  1-thiolanthraquinone  and  s-dichloroethylene- 
under  suitable  conditions,  or  by  heating  l-aj8-dibromoethylthiolanthra- 
quinone  with  pyridine  at  150°;  in  the  latter  method,  methylene  bromide; 
must  be  eliminated. 

The  following  substances  have  been  obtained  by  similar  methods  :• 
2-antJiraquinonylthiolacetic  acid,  m.  p.  202°,  yellow  needles  (methyl', 
ester,  m.  p.  131°;  ethyl  ester,  m.  p.  112°;  sulphoxide,  m.  p.  247°,. 
yellow  prisms  [ethyl  ester,  m.  p.  215°]);  2-P-hromoethylthiolanthra- 
quinone,  m.  p.  172°,  pale  yellow  needles;  2-vinylthiolanthraquinoney, 
m.  p.  133°,  golden-yellow  needles;  2-ap-dibromoethylthiolanihraquinoney 
m.  p.  133*5°,  yellow  plates  ;  2-p-hydroxyethylthiolanthraquinone,  m.  p.. 
137°  {acetate,  m.  p.  128°;  hemoate,  m.  p.  128*5°;  ethyl  ether,  m.  p.. 
110°);  2-aP-diethoxyethylthiolanthraquino7ie,m.i>.  106°;  2 -acetenyl thiol- 
anthraquinone,  m.  p.  323°,  red  leaflets  ;  4:-methoxyanthraquinonylthiol- 
acetic  acid,  m.  p.  220°,  pale  red  needles  ;  i-aminoanthraquinonylthiol- 
acetw  acid,  m.  p.  206°  (decomp.),  red  needles ;  ^-methylaminoanthra- 
quinonylthiolacetic  acid,  m.  p.  232°,  dark  violet  leaflets ;  5-chloro- 
anthraquinonylthiolacetic  acid,  m.  p.  278°,  pale  yellow  needles  ;: 
^-diinethylamino-\-fi-hromoethylthiolanthraquinone,xn.  p.  186°,  red  leaflets; 
b-dimethylamino-Y-vinylthiolanthraquinone,  m.  p.  161*5°,  reddish- 
brown  leaflets ;  b-dimethylamino-l-aft-dilromoethylthiolanthraquinoney 
m.  p.  143°,  dark  brown  leaflets;  5-dimethylamino- 
acetenylthiolanthraquinone,  m.  p.  197°,  reddish- browa 
prisms. 

By  heating  with  acetic  anhydride  under  pressure,, 
anthraquinonylthiolacetic  acids  are  converted  into 
anthraquino-1-thiophens.  In  some  cases  the  tendency 
to  ring  closure  is  so  pronounced  that  the  thiophens 
are  produced  in  the  usual  method  of  preparing  the 
thiolacetic  acids.  Anthraquino-l-thioplien,  m.  p. 
179 — 180°  (annexed  formula),  crystallises  in  pale  yellow  needles. 
2-Methylanthraquino-\-thiophen,  CjaHj^OS,  m.  p.  186°,  yellow  needles, 
2-'methylanthraquino-\-thiophencarhoxylic  acid^  m.  p.  271°,  citron-yellow 
needles,  and  4:-methoxyanthraquino-l-thiophen,  m.  p.  202 — 203°,  yellow- 
ish-brown leaflets,  are  described. 

By  heating  with  concentrated   aqueous  ammonia  at   130°,  1-thio- 
cyanoanthraquinone  is  converted  into  anthraquino-l-thiazole  (annexed 
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formula),  m.  p.  221°,  yellow  needles.  The  following  thiazoles  have  also 
been  prepared  ;  2-methylanth')'aquino-l-thiazole,  m.  p. 
218°,  pale  yellow  needles  ;  ^-aminoanthraquino- 
\-thiazole,  m.  p.  251°,  golden  plates  or  needles ; 
A:-methylaminoanthraquino-\-thiazole,  m.  p.  219°, 
greenish  metallic  leaflets ;  ^-dimeihylamfiinoantlira- 
quino-\-thiazolej  m.  p.  212°;  anthraquino-\  :  A:- 
dithiazole,  m.  p.  226°,  citron-yellow  needles ; 
a7ithraquino-l-thiazole-4:-carboxylic  acid,  m.  p.  260°, 
yellow  needles;  4:-tol7/lthiolanthraquino-l-triazole,  m.  p.  210°,  yellow 
leaflets;  b-aminoanthraquino-l-iJiiazole,  m.  p.  250°,  reddish-brown 
needles  with  green  reflex  ;  5-thiocyanoanthraquino-l-thiazole,  m.  p.  276°, 
golden  needles;  b-methylthiolanthraquino-\-thiazole,  m.  p.  245°,  orange 
needles  ;  5-methylaminoanthraquino-l-thiazole,m..  p.  185°,  reddish  violet 
needles  ;  ^-dimethylaminoanthraquino-\-thiazole^  m.  p.  152°,  brownish- 
red  needles,  andi  anthraquino-\  :6-dithiazole,  m.  p.  287°,  yellow  needles. 
The  dyeing  properties  of  many  of  the  preceding  substances  are 
described.  C.  S. 

a-Anthraquinonesulphenic  Acid.  Karl  Fries  {Ber.,  1912,  45, 
2965 — 2973). — The  author  has  succeeded  in  obtaining  in  the  anthracene 
group,  halogen  thiols  of  the  type  recently  described  by  Zincke 
(Abstr.,  1911,  i,  368;  this  vol.,  i,  762).  The  a-  and  ^-chloro-  and 
bromo-thiolanthraquinones  resemble  in  general  properties  the  analogues 
previously  described,  but  the  a-compounds  are  relatively  more  stable  ; 
also  with  alcohols  the  a-compounds  react  in  an  unusual  manner  with 
formation  of  alkyloxy-sulphur  derivatives  which  behave  as  esters  of, 
and  are  hydrolysable  to,  a  feebly  acetic  substance, 

This  is  the  first  substance  of  this  type  to  be  isolated,  and  the  generic 
name  sulphenic  acid  is  suggested.     It  is  possible  that  the  free  substance 

is  in  reality  a  i/^-acid,  and  that  the  salts  are  of  the  structure  R'S*^^  , 

where  X  represents  the  metal  atom. 

[With  E.  Engelbertz.J — When  a-anthraquinone  disulphide  sus- 
pended in  chloroform  is  treated  with  the  theoretical  quantity  of  bromine 
or  chlorine,  a-hromothiolanthraquinone(^a-anthraquinonesulphenyl  bromide), 
orange  needles,  m.  p.  214°,  or  a-chlorothiolanthraquinone  {a-anthra- 
quinonesulphenyl  chloride)^  orange  needles,  m.  p.  224°,  is  respectively 
obtained.  The  substances  agree  in  chemical  behaviour  ;  aqueous  alkali 
slowly  attacks  them,  forming  a-anthraquinonesulphinic  acid  together 
with  the  original  disulphide ;  alcoholic  potassium  hydroxide  gives  the 
same  result  more  rapidly,  but  the  products  are  accompanied  by  a  little 
of  the  alkali  salt  of  the  sulphenic  acid,  which  colours  the  solution  bluish- 
green.  They  react  in  the  usual  manner  with  ammonia,  amines,  and 
phenols,  for  example,  the  bromine  compound  when  heated  with  ^-naph- 
thol  gives  hydrogen bromideand  a-anthraquinonyl  a-[p-hydroxynaphthyl]' 
sulphide,  golden-yellow  tablets,  m.  p.  254°;  the  alkali  salts  form  bronze, 
prismatic  needles. 

If  the  above  chlorine  or  bromine  compounds  are  boiled  for  some 
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time  with  methyl  alcohol,  orange-red  needles  of  methyl  a-anthraquinovA- 
mlpksnaU,  m.  p.  189",  separate  ;  this  substance  gives  a  red  solution  in 
acetic  acid,  which  turns  yellow  on  boiling  with  the  formation  of  a-anthra- 
quinone  disulphide  and  disnlphoxide,  together  with  some  of  the  sulphinic 
acid.  Ethyl  alcohol  acts  on  the  above  halogen  compounds,  producing 
ethyl  a-anthraquinonesulplienate,  red  needles,  m.  p.  149°.  If  the  above 
methyl  ester  is  boiled  for  a  short  time  with  an  alcoholic  solution  of 
potassium  hydroxide,  the  potassium  salt  separates  in  short,  almost 
black  needles  with  a  feeble  green  lustre  ;  the  aqueous  solution  of  this 
salt  on  acidification  with  acetic  acid  deposits  the  free  OL-anthraquinone- 

sulphenic  acid,  CgH4<CpQ^CgH3*SOH,  which  crystallises  from  aqueous 

acetone  in   red  needles,   which   do  not  melt  even  at   300°,  although 

decomposition  has  occurred  ;  the  alkali  salts  are  easily  soluble  in  water, 

the  lead  and  barium  salts  sparingly  so,  the  colour  of  the  solid  in  all 

cases  being  black  with  a  feeble  green  lustre.     The  acid  reacts  with 

hydrogen   chloride  and  bromide,   forming   the   above  anthraquinonyl 

sulphur  chloride  and  bromide  ;  with  methyl  sulphate  in  methyl-alcoholic 

solution   it  yields  the  methyl   ester,   but  when    shaken   in  alcoholic 

alkaline  solution  with  methyl  sulphate  there  is  produced  methyl  a-anthra- 

CO 
quiiionyl  sulphoxide,  CgH^-c^   ^CgHg'SMe,    yellow    needles,   m.    p. 

CO       '       n 

226°,  which  by  warming  with  hydrobromic  acid  gives  methyl-a-anthra- 
quinonyl  sulphide,  yellow  needles,  m.  p.  218°;  this  substance  is  also 
obtainable  by  the  action  of  methyl  sulphate  on  a-anthraquinone 
mercaptan,  and  on  oxidation  with  nitric  acid  (D  1*4)  or  hydrogen 
peroxide  it  regenerates  the  sulphoxide.  Oxidation  of  the  alcoholic 
alkaline  solution  of  sulphenic  acid  by  potassium  ferricyanide  gives  rise 
to  a-anthraquinonesulphinic  acid,  needles,  which  do  melt  below  300°  ; 
the  same  oxidation  occurs  slowly  when  an  alkaline  solution  of  the  acid 
is  exposed  to  air  ;  on  boiling  its  acetic  acid  solution,  the  sulphinic  acid 
undergoes  simultaneous  oxidation  and  reduction  to  a-anthraquinone- 
sulphonic  acid  and  a  mixture  of  the  disulphide  and  disnlphoxide 
respectively.  The  sulphenic  acid  when  its  acetic  acid  solution  is 
boiled  undergoes  similar  decomposition  to  its  methyl  ester.  It  is 
reduced  by  sodium  sulphide  to  a-anthraquinone  mercaptan,  and  con- 
denses with  phenols  when  heated,  for  example,  giving  the  above 
a-anthraquinonyl  a-[/^-hydroxynaphthyl]-sulphide  with  ^-naphthol. 

D.  F.  T. 

[Preparation  of  Anthracene  Derivatives.]  Badische  Anilin- 
<k  ISoda-Fabrik  (D.R.-P.  250273). — When  substituted  anthraquinone- 
sulphonic  acids  are  condensed  in  aqueous  solution  with  arylmercaptols, 
products  are  formed  which  contain  at  least  one  sulphonic  group.  The 
compounds  from  p-tolyl  mercaptan  with  1  :  4-dichloroanthiaquinone-6- 
sulphonic  acid  (a  yellowish-red  powder)  and  with  1  : 5-diamino-4:  8- 
dibromoanthraquinone-2  : 6-disul phonic  acid  (a  glistening,  bronze, 
crystalline  powder)  are  described  together  with  their  tinctorial 
properties.  F.  M.  G.  M. 

Cold  Vulcanisation  of  Caoutchouc.  Gustav  Bernstein  (Zeitsch. 
Chem.  Ind.  Kolloide,  1912, 11, 185— 191) — If  the  gelatinous  substance 
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obtained  by  the  action  of  sulphur  monochloride  on  purified  Para 
caoutchouc  in  xylene  solution  at  room  temperature  is  extracted  in  a 
Soxhlet  apparatus  with  benzene,  then  with  carbon  di^ulphide,  and  finally 
with  ethyl  alcohol  according  to  the  procedure  adopted  by  Weber,  the 
residual  product  is  found  to  contain  much  larger  quantities  of  sulphur 
and  chlorine  than  that  which  is  obtained  after  extraction  with  carbon 
disulphide  only.  The  latter  method  yields  a  yellow  powder  which 
contains  sulphur  and  chlorine  in  approximate  agreement  with  the 
formula  (CioHjq)2S2C12.  The  higher  values  yielded  by  the  product 
obtained  by  extracting  according  to  Weber's  method  are  shown  to  be 
due  to  decomposition  of  the  sub=!tance  under  the  influence  of  hot 
benzene  and  alcohol 

From  more  dilute  xylene  solutions,  the  substance  resulting  from  the 
action  of  sulphur  chloride  or  caoutchouc  separates  in  the  form  of 
a  powder,  and  under  these  conditions  the  influence  of  large  variations 
in  the  relative  quantities  of  the  two  substances  has  been  examined. 
In    all    cases,    the    product    appears    to     be    that    represented    by 

(^10^16)282^^2- 

It  is  shown  that  the  changes  occurring  in  the  xylene  solution  can  be 

followed  by  measurements  of  the  viscosity.  H.  M.  D. 

Theory  of  the  Vulcanisation  of  Caoutchouc.  F.  Willy 
HiNRiCHSEN  and  Erich  Kindscher  {Zeilsch.  Chem.  Ind.  Kolloidey 
1912,  11,  191 — 193). — The  product  obtained  by  the  action  of  sulphur 
on  caoutchouc  in  cumene  solution  at  170°  has  been  found  to  corres- 
spond  with  the  formula  CjoHjgSg.  The  composition  of  the  dark  brown 
powder,  which  is  obtained,  remains  practically  unchanged  when  the 
ratio  of  caoutchouc  to  sulphur  is  varied  from  2  :  1  to  1  :  4. 

Certain  statements  made  by  Spence  and  Young  (this  vol.,  ii,  706), 
and  by  Loewen  (this  vol.,  ii,  914,  215)  are  subjected  to  criticism. 

H.  M.  D. 

The  Cerebrosides  of  the  Brain.  Phcebus  A.  Levene  and  Walter 
A.  Jacobs  (/.  Biol.  Chem.,  1912,  12,  389— 398).— Many  cerebrosides 
(galactosides)  have  been  described  by  various  workers,  and  in  most 
cases  each  has  received  several  names.  An  attempt  is  made  to  unravel 
the  resulting  confusion.  The  list  is  finally  reduced  to  three,  but  they 
differ  only  in  optical  activity,  and  in  solubilities  which  enable  their 
separation  to  be  accomplished  with  some  ditficulty  ;  it  is  proposed  that 
as  the  real  difference  is  stereochemical  to  substitute  a  new  nomencla- 
ture, namely,  <Z-cerebrin  (  =  cerebrin,  cerebron,  and  phrenosin  of 
other  writers),  c/^-cerebrin  ( =  kerasin  and]  homocerebrin  of  other 
writers),  and  ^-cerebrin.  W.  D.  H. 

Thiocarbimides :  the  Glucoside  of  Cheirolin.  Wilhelm 
Schneider  and  Wilhelm  Lohmann  {Ber.^  1912,  45,  2954 — 2961). — 
It  has  already  been  conjectured  (Schneider,  Ab.-;tr,,  1910,  i,  658)  that 
cheirolin  is  present  in  wallflower  seeds  in  the  form  of  a  glucoside. 
This  can  actually  be  isolated  by  extracting  dry  fat-free  wallflower 
seed  with  alcohol ;  the  glucoside,  which  could  not  be  obtained 
pure,  is  a  brown,  hygroscopic  powder,  the  solution  of  which  is 
turned  greenish-yellow  by  alkali.  It  contains  the  elements  sulphur, 
nitrogen,  and  potassium  apparently  in  the  atomic  proportions  3:2:1; 
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the  sulphur  appears  to  be  present  in  three  different  form?,  as 
hydrolysis  with  hydrochloric  acid  produces  hydrogen  sulphide  (from 
the  thiocarbimide  group  of  cheirolin)  and  sulphuric  acid,  whilst  the 
sulphone  group  (present  in  cheirolin)  can  only  be  detected  by 
oxidation  with  fuming  nitric  acid.  After  hydrolysis  with  hydro- 
chloric acid,  the  presence  of  dextrose  could  be  detected  by  the  forma- 
tion of  the  osazone.  The  glucoside  also,  like  sinigrin,  undergoes 
scission  when  treated  with  silver  nitrate,  producing  dextrose  and  a 
precipitate,  cheirolin  silver  sulphate,  Cr.HgOgNSg.AggSO^,  which,  how- 
ever, is  not  merely  a  double  salt.  After  oxidation  of  the  glucoside 
with  fuming  nitric  acid,  barium  methanesulphonate  can  be  it-olated. 
Myrosin  from  white  mustard  seed  hydrolyses  the  glucosiJe,  and 
cheirolin  can  be  easily  isolated  from  the  product  ;  on  the  other  hand, 
wall-flower  seeds,  as  also  cauliflower  seeds,  contain  an  enzyme  which  is 
capable  of  liberati-ng  mustard  oil  from  black  mustard  seed  (myrosin 
free).  D.  F.  T. 

Oxidation  of  Picrotoxin.  Geokge  Barger  and  Keginald  W. 
L.  Clarke  (Ber.,  1912,  45,  3166—3167.  Compare  Sielisch,  this  vol., 
i,  790). — On  oxidation  of  picrotoxin  by  boiling  with  concentrated 
nitric  acid,  an  acid  is  obtained  sparingly  soluble  in  warm  acetic  acid, 
and  crystallising  in  large,  tabular  crystals,  decomp.  300°.  The  acid, 
CJ3H14O9,  is  dibasic.  E.  F.  A. 

Picrotin.  Paul  Horemann  and  Karl  Seydel  {Ber.,  1912,  45, 
3080 — 3086.  Compare  Sielisch,  this  vol.,  i,790). — It  has  been  shown  pre- 
viously that  picrotin  possesses  the  properties  of  a  lactone,  although 
neither  the  corresponding  acid  nor  any  of  its  derivatives  could  be  isolated. 
Theauthors  nowfind  that  the  action  of  potassium  hydroxide  or  methoxide 
in  methyl  alcohol  solution  gives  rise  to  two  isomeric  monobasic  acids, 
C^rjHgoOg,  which  are  termed  y-  and  S-picrotic  acids.  The  latter  is 
isolated  in  the  form  of  its  methyl  ester,  whilst  the  y-acid  separates 
out  from  the  reaction  product  as  the  potassium  salt.  Exactly  similar 
results  were  obtained  by  the  action  of  potassium  hydroxide  and 
ethoxide  in  ethyl  alcoholic  solution. 

The  pronounced  reducing  properties  of  picrotin  are  not  shared  by 
the  two  acids,  and  it  is,  therefore,  probable  that  the  addition  of  water 
to  the  lactone  linking  is  accompanied  by  some  other  change  in  the 
structure  of  the  molecule. 

y-Picrotic  acid  forms  stout  crystals  (decomp.  204 — 205°)  and  differs 
from  the  8-acid  in  reducing  alkaline  permanganate.  The  potassium  salt 
crystallises  from  methyl  alcohol  in  slender  needles  containing  the 
solvent  (1  mol.),  and  has  [a]},"'^  -  3°57'  in  aqueous  solution;  it  sinters 
and  becomes  brown  at  245°  (decomp.  260°). 

8-Picrotic  acid,  prepared  by  the  hydrolysis  of  its  esters  with  aqueous 
sodium  hydroxide,  has  [a]},"''  -}-71°58'  (decomp.  258°);  the  methyl  ester 
crystallises  from  water  in  slender  needles,  m.  p.  239°,  [a]U^  +  77°ir 
in  alcohol ;  the  ethyl  ester  has  m.  p.  199°,  [ajo^  -f  74°25'  iu  alcohol. 

In  addition  to  the  above  mentioned  products,  the  action  of  potassium 
hydroxide  or  alkyloxides  on  picrotin  leads  to  the  formation  of  a 
substance,  CigH^gOy,  picrotin-lactone,  which  is  isomeric  with  picrotin, 
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and  is  also  produced  during  the  hydrolysis  of  the  esters  of  S-picrotic 
acid. 

The  action  of    excess  of   alkali   on  picrotin   yields   a   dibasic  acidf 
0,,U,fi,.  F.  B. 

Hydro xycarboxy lie  Esters  of  Coumarone,  Thionaphthen, 
and   Indole,   and    their   Products   of  Alkylation.      Karl   von 

AuwERS   {Annalen,  1912,  393,  338—383). The  chief  interest  of  the 

paper  lies  in  the  alkylation  experiments.     Ethyl  2-hydroxycoumarilate 

{acetate,  0^^^<^^}yQ*QO^Y.t,  m.  p.  76—77°;  henzoate,  m.  p.  124°) 

and  the  correspondiDg  thionaphthen  and  indole  derivatives  yield  mainly 
0-ethers  by  treatment  with  methyl  sulphate  or  ethyl  sulphate  and 
aqueous  alkali,  their  formation  being  attributed  to  the  interaction 
of  the  ions  of  the  alkyl  sulphate  and  of  the  sodium  derivative  of  the 
strongly  acidic  hydroxy-ester.  Alkylation  by  an  alkyl  iodide  and 
sodium  alkyloxide  yields  mainly  the  C-ether  (except  in  the  case  of 
ethyl  2-hydroxythionaphthen-l-carboxylate,  where  the  0-ether  is  the 
main  product),  produced  by  the  addition  of  the  alkyl  iodide  and 
subsequent  elimination  of  sodium  iodide. 

Whilst  the  parent  substances  are  stable,  their  ethers  are  easily 
hydrolysed  or  decomposed  by  boiling  alcoholic  alkalis ;  the  0-ethers 
yield  the  corresponding  carboxylic  acids  (from  which  2-alkyloxy 
coumarone  and  the  corresponding  thionaphthen  and  indole  derivatives 
are  easily  obtained  by  heating,  and  coumaranone  and  the  corresponding 
thionaphthen  and  indole  derivatives  by  the  action  of  acids),  and  the 
C-ethers  experience  rupture  of  the  heterocyclic  nucleus  in  the  case  of 
the  thionaphthen  compound  and  yield  1-alkylcoumaranones  from  the 
coumarone  derivatives. 

Thus  by  treatment  at  0°  with  methyl  sulphate  and  15%  potassium 
hydroxide,  the  former  being  always  in  excess,  ethyl  2-hydroxy- 
coumarilate yields  almost  entirely  ethyl  2-methoxycoumarilatef 

C,H,<rg(0^^)>C-CO,Et. 

m.  p.  59°,  This  ether  yields  coumaranone  by  treatment  with  boiling 
oxalic  acid  solution  or  1%  sulphuric  acid,  and  2-methoxycoumariliG  acid, 
CjoHgO^,  m.  p.  166 — 170°  (decomp.),  by  hydrolysis  with  alcoholic 
alkalis  ;  above  its  m.  p.  the  acid  yields  2-methoxycoumarone,  b.  p. 
109— 110°/17  mm.,  Di^^  1-U42.  Ethyl  2-hydroxycoumarilate,  ethyl 
sulphate,  and  aqueous  potassium  hydroxide  at  about  30°  yield  2-ethoxy- 
coumarilic  acid,  m.  p.  166 — 170°  (decomp.)  {ethyl  ester,  b.  p.  180°/ 
13  mm.,  D4*^  1*1678,  from  the  silver  salt  and  ethyl  iodide),  from  which 
coumaranone  and  2-ethoxycoumarone,  b.  p.  11 7°/ 16  mm.,  D""^  1*1068, 
are  obtained  by  methods  similar  to  those  above. 

Ethyl  2-hydroxycoumarilate,  methyl-alcoholic  sodium  methoxide 
(1  mol.),  and  methyl  iodide  (2 — 3  mols.),  heated  in  a  sealed  tube  at  100° 
for  one  and  a-half  to  two  hours,  yield  almost  entirely  ethyl  \-methylcou- 

maranone-1-carhoxylate,  C5H4<^^_^CMe'C02Eb ;  this,  however,  could 

not  be  isolated  as  such,  but  was  converted  by  aqueous  alcoholic  sodium 
hydroxide  into  1-methylcoumaranone,  identified  by  its  disemicarbazide 
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derivative,  m.  p.  234 — 236°.  An  unsuccessful  attempt  was  made  to 
prepare  the  pure  C-methyl  ether  by  heating  salicylaldehydo,  methyl 
a-bromopropiouate,  and  alcoholic  sodium  ethoxide  on  the  water-bath, 
hydrolysing  the  resulting  ethyl  a-o -aldehydophenoxyp'opionate, 

CHO-CgH^-O-CHMe-COgEt, 
b.  p.  181 — 183°/ 19  mm.  {semicarbazone^  m.  p.  120°,  after  drying  at 
100°),  oxidising  the  acid,  m.  p.  63 — 73°,  by  potassium  permanganate 
to  a-salicyloxypropionic  [a-o-carboxyphenyloxypropionic]  acid,  m.  p. 
136°,  and  treating  the  ethyl  ester,  b  p.  192— 194°/17 — 18  mm  ,  of  this 
in  benzene  with  sodium.  By  treatment  with  ethyl  iodide  and  alcoholic 
sodium  ethoxide,  ethyl  2-hydroxycoumarilate  yields  ethyl  \-ethyl 
coumaranone-\-carhoxylate  (containing  a  little  of  the  0-ether),  b.  p. 
1735 — 178-5°/17  mm.,  Df^  11537,  when  prepared  at  atmospheric 
pressure,  b.  p.  170 — 175°/15  mm.,  D^^  11563,  when  prepared  in  a 
sealed  tube,  which  is  converted  into  l-ethylcoumaranone  by  treatment 
with  alcoholic  alkali. 

The  following  substances  are  the  intermediate  compounds  required 
in  the  preparation  of  ethyl  ^-hydroxy-^-methylcoumarilaie, 

CeH3Me<g(^^^>C-C0„Et, 

m.  p.  96°,  long,  white  needles  (acetate,  m.  p.  68 — 68*5°;  benzoate, 
m.  p.  126°)  :  ethyl  2-aldehydo-p-tolyloxyacetate, 

CHO-CgHgMe-O-CHg-COgEc, 
m.  p.  54*5°,  prepared  from  ^-homosalicylaldebyde  and  ethyl  bromo- 
acetate,  and  the  corresponding  acid,  CjqHjqO^,  m.  p.  151°,  white 
needles;  "p-homosalicyloxy  acetic  [o-carboxy  •  m' -tolyloxy  acetic^  acid, 
COgH-CgHgMe-O-CHg-COgH,  m.  p.  182—183°,  and  its  diethyl  ester, 
b.  p.  195°/15  mm.,  the  coumarone  derivative  being  obtained  by  the  action 
of  sodium  on  the  latter  in  dry  benzene.  By  treatment  with  methyl 
sulphate  and  10%  potassium  hydroxide  at  the  ordinary  temperature, 
ethyl  2-hydroxy-4-methylcoumarilate  yields   ethyl   2-methoxy-i-methyl- 

CQumart7a<e.  CgH,Me<[^^^^^^)>C'CO.Et,  b.  p.  199°/18   mm.,  m.    p. 

29—30°  (after  long  keeping),  Df^  M702;  the  acid,  C^^IL^fi^,  m.  p. 
178 — 180°,  is  obtained  by  hydrolysing  the  preceding  ester  by  alcoholic 
alkali  or  by  treating  ethyl  2-hydroxy-4-methylcoumariIate  with  an 
excess  of  alkali  and  methyl  sulphate.  The  acid  jields  2-methoxy-4:- 
inethylcoumarone,  b.  p.  149°/36  mm.,  D^^  1*1074,  above  its  m.  p. 
2-Ethoxy-i methylcoumarilate,  C^^H^^O^,  m.  p.  173°,  prepared  by  gently 
warming  ethyl  2-hydroxy-4-methylcoumarilate  with  ethyl  sulphate  and 
aqueous  alkali,  forms  an  ethyl  ester,  m.  p.  47 — 48°  (from  the  silver 
salt),  and  yields  2-ethoxy-^-methylcoumarone,  b.  p.  133°/15-5  mm., 
Di«"=  1-0827,  by  loss  of  carbon  dioxide. 

1  :  i-Dimethylcoutnaranone,    CgH3Me<CLQj^CHMe,   m.  p.   63°    (di- 

semicarbazide     derivative,     m.    p.    225°),    and    ethyl    1  :  Ardimethyl- 

caumaranone-l-carboxylate,    CgH3Me<^^-jJ>CMe'C02Et,    are   obtained 

by  heating  ethyl  2-hydroxy-4-methylcoumariiate  with  methyl  iodide 
and  methyl-alcoholic  sodium  methoxide.  The  ester  has  b.  p.  170 — 172°/ 
15  mm.,  Df^  1'1606,    when   prepared  at  atmospheric   pressure,  and 
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h.  p.  179  —  182718-5  mm.,  Df^  M533,  when  obtained  in  a  sealed 
tube ;  it  contains  a  little  of  the  0-ether,  and  therefore  yields 
2-methoxy-4-methylcoumarilic  acid  as  well  as  1  : 4-dimethylcoumaranone 
by  warming  with  alcoholic  alkali.  In  an  attempt  to  prepare  the  pure 
ester,  the  following  have  been  obtained  :  a-2-aldeliydo-^-inethylphenoxy- 
propionic  acid,  m.  p.  Ill — 112°,  and  its  wtethyl  ester,  m.  p.  57°;  ethyl 
ester,  b.  p.  206°/35  mm.,  and  oxime,  m.  p.  168 — 169°,  from  the  last 
a-2-cyano-4:meihylphenoxypropioniG  acidy  m.  p.  121 — 122°,  being 
obtained  by  boiling  acetic  anhydride. 

The  ethylation  of  ethyl  2-hydroxy-4-methylcoumarilale  by  ethyl 
iodide  and  alcoholic  sodium  ethoxide  in  a  sealed  tube  yields  a  mixture 
of  the  0-  and  the  C-ethers,  since  the  product  yields  with  boiling 
alcoholic  alkali  ^-methyl-\-ethylcoumaranone,  m.  p.  40°,  and  2-ethoxy- 
4-methylcoumarilic  acid^ 

Methyl  2  -  hydioxythionaphthen  - 1  -  carboxylate,  methyl-alcoholic 
sodium  methoxide  (1  mol.),  and  methyl  iodide  (2  mols.),  heated  in  a 
sealed  tube  at  100°  for  two  hours,  yield  a  mixture  of  methyl  %niethoxy- 

thionaphthen-\-carboxylate,  CgH,<^(g^^^^>C'COgMe,  m.  p.  68—68-5°; 

and  methyl  2-keto-\-methyldihydrothionaphthen-\-carboxylate, 

C'6H4<?g^CMe-C02Me, 

m.  p.  74°,  which  is  separated  by  the  sparing  solubility  of  the  latter  in 
petroleum  of  low  b.  p.,  or  in  methyl  alcohol.  The  0-ether,  which  is 
the  chief  product  by  tbis  method  of  methylation,  is  the  only  product 
when  an  aqueous  alkali  and  an  excess  of  methyl  sulphate  are  ured  ;  it 
)ields  Imethoxythionaphthen-l-carboxyliG  acid,  m.  p.  171 — 173°,  by 
hydrolysis  by  alcoholic  alkali.  This  acid  is  readily  converted  into 
2-methoxythionaphthen  above  its  m.  p.  The  C-ether  is  rapidly  decom- 
pOtood  by  cold  alcoholic  alkali,  yielding  a-o-carboxyphenylthiolpropionic 
ucid,  C02H-C6H4-S-CHAle-C02H:,  m.  p.  194—195°,  colourless  leaflets, 
which  is  also  obtained  from  thiosalicylic  acid  and  a-bromopropionic 
acid  and  dilute  sodium  hydroxide  on  the  water-bath  ;  it  cannot  be 
transformed  back  to  the  thionaohthen  derivative. 

Methyl  2-hydroxythionaphthen-l -carboxylate  reacts  with  ethyl 
iodide  and.  sodium  ethoxide  at  100°  in  a  sealed  tube  to  form  a  mixture 
of  the  0-  and  the  C-ethyl  ethers.  Since  these  could  not  be  separated, 
the  product  was  treated  with  alcoholic  alkali,  whereby  the  former 
yields  2-&thoxythionaphthen-\-carboxylic  acid,  m.  p.  158°,  stout  prisms, 
and  the  latter  is  converted  into  a-o-carboxyphenylthiolbutyric  acid, 

COaH-CeH^-S-CHEt-COaH, 
m.  p.   171 — 172°.     2-Ethoxythionaphthen  has  b.  p.   154°/19  mm.,  and 
Dr  11591. 

Ethyl  indoxylate,  methyl  sulphate,  and  dilute  potassium  hydroxide 
at  the  ordinary  temperature  yield  ethyl  3-methoxyindole-'2-carboxylate, 

C6H4<^(^^!^C-C02Et,  m.  p.  92—93°;  by  hydrolysis  with  alcoholic 

alkali,  the  ester  yields  the  acid,  CjoHgOgN,  m.  p.  147 — 148°  (decomp.), 
which  is  converted  by  heating  into  '6-7nethoxyindole,  m.  p.  69 — 70°, 
b.  p.  about  170°/18 — 19  mm.,  flattened  needles.  Meihoxyindole 
develops    a    brownish-violet   coloration    with    concentrated    sulphuric 
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acid,  produces  a  brownish-rod  coloration  on  a  pine  shaving  moistened 
with  hydrochloric  acid,  and  yields  indigotin  by  warming  with  ferric 
chloride  and  hydrochloric  acid. 

The  methylation  of  ethyl  indoxylate  by  methyl  iodide  and  methyl 
alcoholic  sodium  methoxide  at  100"  in  a  sealed  tube  yields  a  mixture 
of  methylated  derivatives  which  has  not  yet  been  thoroughly 
examined.  C.  S. 

Ethers  of  Hydroxyquinolbenzein  [2:3: 7-Trihydroxy- 
9-phenylfluorone].  Friedrich  Kehrmann  and  M.  Gunther  (Ber., 
1912,  45,  2884 — 2891). — An  examination  of  the  oxonium  haloids 
obtained  from  substituted  phenylxanthhydrols  would  indicate  that  the 
presence  of  an  esterified  carboxyl  group  in  the  ortho-position  in  the 
phenyl  group  is  essential  for  the  existence  of  normal  haloid  salts 
(compare  Kehrmann  and  Dengler,  Abstr.,  1909,  i,  249  ;  Gomberg 
and  Cone,  ibid.,  1910,  i,  55;  Kehrmann  and  Knop,  this  vol.,  i,  43). 
That  this  is  not  so  is  proved  by  the  following  example. 

2:3:  7-Trihydroxy-9-phenylfluorone  is  readily  obtained  in  70%  yield 
by  keeping  equal  weights  of  hydroxyquinol  and  benzotrichloride  for 
twenty-four  hours  at  the  ordinary  temperature,  for  eighteen  hours  at 
60 — 70°,  and  finally  for  one  hour  at  100°,  and  decomposing  the  result- 
ing  chloride    by    boiling   water.     When    heated  with    the   calculated 

amount  of  dilute  aqueous  sodium  hydroxide 
pp.  and  an  excess  of  methyl  iodide,  the  benzeic 


,-^\^\/\ 


yields  a  mixture  of  Z-hydroxy-^  :  *l -dimeihoxy- 


OMe.'^^    ^/     y       |OMe     ^-phenyljiuorone    (annexed    formula),   m.    p. 
OHL      i      i       J— 0      287—288°,    dark    red    crystals    with    blue 

(')_____ '        metallic  reflex,   and   the   corresponding  tri- 

methyl  ether,  GggHjgOg,  m.  p.  277°,  golden 
leaflets.  The  dimethyl  ether  forms  a  red 
sodium  salt,  and  a  chloride,  orange-red  leaflets,  and  acetate,  both  of 
which  are  hydrolysed  by  water  ;  the  acetate  of  the  trimethyl  ether 
does  not  give  a  precipitate  by  the  addition  of  water  to  its  solution  in 
acetic  acid. 

By  treating  the  trimethyl  ether  in  nitrobenzene  at  150**  with  methyl 
sulphate,  a  tetramethyi  ether  is  obtained,  which  is  isolated  by  hydro- 
chloric acid  in  the  form  of  2  :  3  :  6  :  7-tetramethoxy-9-phenylxanthonium 

chloride,  C^B:,{OMe)./^^'^^y^GQK.^(OMe\,  red  leaflets.  The  corre- 
sponding platinichloride,  2G^^^^0r^,VtQ\Q,  brick-red  leaflets,  and 
dichromate  are  described.  The  chloride  dissolves  in  water  without 
hydrolysing.  The  solution  is  bitter,  and  remains  unchanged  for  a  short 
time  even  after  the  addition  of  sodium  hydrogen  carbonate,  but 
ultimately  decomposes,  yielding  the  tetramethoxyplienylxanthenol,  colour- 
less needles  (methyl  alcoholate,  m.  p.  171 — 172°).  An  ethereal  solution 
of  the  carbinol  forms  with  carbon  dioxide  a  yellow,  fluorescent  solution, 
which  probably  contains  the  xanthonium  carbonate.  C.  S. 

Action  of  Hydrogen  Peroxide  on  Trithienyl.  Maurice 
Lanfry  {Compt.  rend.,  1912,  155,  836—838). — By  the  action  of 
hydrogen  peroxide  (10   vols.)  on  a  boiling  solution  of   tiithienyl    in 
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dilute  acetic  acid  two  compounds  are  formed  according  to  the  duration 
of  the  reaction.  After  thirty  minutes,  a  compound,  Cj^HgSoOg,  m.  p. 
231 — 233°  is  obtained,  crystallising  in  colourless  prisms,  insoluble  in 
water,  but  soluble  in  benzene  or  chloroform.  It  is  not  acted  on  by 
aqueous  alkalis  or  dilute  sulphuric  acid.  If  the  reaction  is  prolonged 
to  one  hour,  the  compound,  Ci2HgS204,  m.  p.  338°,  already  prepared 
by  Renard  (compare  Abstr.,  1891,  427)  by  the  oxidation  of  trithienyl 
with  fuming  nitric  acid,  is  obtained.  It  is  not  acted  on  by  bromine  in 
the  cold  or  on  heating.  W.  G. 

Preparation  of  Anthraquinone  Derivatives  Containing 
Sulphur.  Badische  Anilin-  &  Soda-Fabrik  (D.R.-P.  248171).— 
When  1  :  2-dihalogen-  or  1  :  2-halogenamino-anthraquinones  are  boiled 
during  some  hours  in  nitrobenzene  solution  with  1  :  2-dimercaptol-  or 
1 :  2-aminomercaptol-anthraquinones  condensation  occurs. 


Diphthalylthianthren  (formula  I.),  red  needles  with  a  metallic 
lustre,  is  thus  prepared  from  anthraquinone-1  : 2-dimercaptol  and 
1  : 2-dichloroanthraquinone,  whilst  1  :  2-dichloroanthraquinone  and 
2-aminoanthraquinone- 1  -mercaptol  furnishes  thiodianthraquinonylamine 
(formula  II.). 

A  complete  analysis  of  these  compounds  is  given  in  the  original. 

F.  M.  G.  M.  *^ 

Preparation  of  Compounds  from  Quinine  and  Dialkyl- 
barbituric  Acids.  Emanuel  Merck  (D.K.-P.  249908). — A  salt  from 
codeine  and  diethylbarbituric  acid  has  previously  been  prepared  (com- 
pare this  vol.,  i,  209)j  and  the  reaction  has  now  been  extended  to  other 
nearly  related  alkaloids. 

Quinine  diethylbarhiturate  crystallises  in  fine  needles,  m.  p.  136°, 
whilst  quinine  dipropylbarbiturate  forms  colourless  needles,  m.  p. 
127—128°.  F.  M.  G.  M. 

Preparation  of  Esters  of  Hydroquinine.  Vereinigte  Chinin- 
FABRiKEN  ZiMMER  &  Oo.  (D.K.-P.  250379.  Compare  Abstr.,  1888,  69, 
and  1911,  ii,  219). — Hydroquinine  ethyl  carhonate,  tasteless,  colourless 
needles,  m.  p.  75 — 78°,  is  prepared  by  boiling  together  equimolecular 
proportions  of  hydroquinine  and  ethyl  chlorocarbonate  in  benzene 
solution  during  ten  minutes. 

Benzoylhydroquinine,  colourless  crystals,  m.  p.  102 — 107°,  is  obtained 

VOL.  Oil.  i.  3  ^ 


i.    1014  ABSTRACTS   OF   CHEMICAL  PAPERS. 

by  the  reaction  of  benzoyl  chloide  on  hydroquinone ;  it  forms  a 
iolicylate,  colourless  needles,  m.  p.  193-5°. 

Uydroqumine  salicylatef  large,  colourless  crystals,  m.  p.  115 — 119°,  is 
prepared  by  heating  hydroquinine  with  salol  during  six  hours 
at  130—140°. 

^Nitrobenzoy  I  hydroquinine,  m.  p.  163 — 164°,  is  obtained  by  the 
action  of  /^nitrobenzoyl  chloride  on  hydroquinine  in  boiling  benzene 
solution ;  on  reduction  it  furnishes  p-aminohenzoylhydroquinine,  yellow 
needles,  m.  p.  155 — 157*5°.  Hydroquinine  carbonate  is  prepared  by 
the  action  of  carbonyl  chloride  on  hydroquinine ;  these  compounds 
are  of  therapeutic  value.  F.  M.  G.  M. 

Peculiar  Relation  between  the  Strengths  of  Acids  and  their 
Activity.  II.  Paul  Kabe  [with  Eberhard  Felle]  (Ber.,  1912,  46, 
2927—2932.  Compare  Rabe  and  McMillan,  Abstr.,  1911,  ii,  33).— 
The  author  has  extended  his  previous  work  on  the  catalytic  influence 
of  acids  in  accelerating  the  conversion  of  cinchonine  into  cinchotoxine, 
and  has  now  examined  the  effect  of  hydrochloric  and  acetic  acids  on 
cinchonine,  cinchonidine,  hydrocinchonine,  quinine,  quinidine,  and 
hydroquinine.  Hydrochloric  acid  did  not  effect  the  transformation  in 
any  of  the  observed  cases.  The  change,  however,  takes  place  slowly 
in  dilute  alcoholic  solution  (80%),  and  still  more  slowly  in  benzene 
solution. 

In  the  case  of  narcotine,  the  following  reactions  are  possible  :  (1) 
racemisation  with  the  formation  of  so-called  gnoscopine ;  (2)  hydrolysis 
to  nornarceinej  (3)  hydrolytic  decomposition  into  cotaruine  and 
meconine  (compare  Rabe  and  McMillan,  Abstr.,  1911,  i,  77).  On 
treatment  with  3iV^-acetic  acid  at  98°  during  thirty  hours,  narcotine 
yields  small  quantities  of  nornarceine,  meconine,  and  cotarnine, 
together  with  traces  of  gnoscopine;  with  iV-hydrochloric  acid,  on  the 
other  hand,  no  decomposition  product  was  obtained  after  treatment 
during  ten  hours  at  98°,  whilst,  after  thirty  hours,  only  traces  of 
nornarceine  were  detected. 

Choline  when  heated  at  about  98°  during  seventy-two  hours  with 
i\^-hydrochloric  and  iV^-acetic  acids  respectively  yielded  70%  and  66%  of 
unchanged  material.  Trimethylamine  could  not  be  detected.  A 
portion  of  the  choline  apparently  suffered  change  in  some  unknown 
direction. 

Oleic  acid  when  heated  with  acetic  acid  or  with  acetic  acid  and 
water  at  98°  during  thirty-six  hours  was  not  converted  into  elaidic 
acid.  H.  W. 

Haeman thine.  Louis  Lewin  {Arch.  expt.  Path.  Pharm.,  1912,70, 
302). — Polemical  against  Tutin  (this  vol.,  i,  797).  Haemanthine  (from 
Haemanthus  toxicarius  [Buphane  distichayj  is  a  pure  substance  with 
characteristic  chemical  reactions,  and  a  constant  toxic  action. 

W.  D.  H. 

Preparation  of  ajooScopolamine.  F.  Hoffmann,  La  Eoche 
<fe  Co.  (D.R.-P.  247819). — ?iT^o Scopolamine,  Cj^HjgOgN,  needles,  m.  p. 
97 — 98°,  is  readily  prepared  by  dissolving  two  parts  of   scopolamine 
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sulphuric  acid  (this  vol.,  i,  896)  in  hot  water  (50  parts),  cooling  until 
crystallisation  commences,  and  then  adding  20  parts  of  2^_sodium 
hydroxide,  when  the  product  separates  after  half  an  hour  in  crystalline 
form  ;  it  furnishes  a  crystalline  nitrate.  Chloroscopolamine  is  obtained 
by  the  action  of  thionyl  chloride  on  scopolamine.  F.  M.  G.  M. 

Derivatives  of  Triketopyrrolidine  and  their  Conversion  into 

Trimethylparamide.      Otto    Mumm  and   Clemens   Bergell   (Ber.y 

1912,  45^  3149 — 3155). — By  the  action  of  potassium  oxalate  on  the 

additive   product    of    methyl     sulphate    and    a-methyh'sooxazole    an 

iV-oxalyl   compound,    CHg-CO-CHg-CO-NMe-CO-COgK,    is    obtained, 

which    immediately     loses     water,    forming    triketo-3-acetyl-l-methyl- 

CO'NMe 
pyiTolidine^  CH3*C0'CH<^         '        .       The    potassium    salt    at    first 

formed  is  readily  hydrolysed  by  acids.  The  corresponding  benzoyl 
derivative  is  prepared  in  a  similar  manner  from  2-phenyHsooxazole. 
Both  acyl  compounds  have  acid  properties ;  they  are  colourless,  but 
form  yellow  salts.  With  phenylhydrazine,  the  benzoyl  derivative 
forms  an  additive  compound,  which  is  converted  into  the  phenyl- 
hydrazone  when  boiled  with  alcoholic  hydrogen  chloride. 

p^  The     benzoyl     compound    is    not 

p^  yCg^PQ^NMe  affected  by  boiling  with  water,  but 

NMe^p/^^Cgs^  I       p^  the  acetyl  derivative  loses  acetic  acid, 

^C2\p^-Jx*'NMe  forming  a  polymeride  of  the  methyl- 

imide  of   acetylenedicarboxylic  acid, 

namely,  trimethylparamide,  which  may  be  regarded  as  the  trimethylimide 

of  mellitic  acid  (annexed  formula). 

It  is  assumed  that  in  the  acyl  compounds  the  oxalic  acid  residue  is 
attached  to  nitrogen.     Proof  of  this  is  afforded  by  the  formation  of 

o-methyl-^-acetonylA-qutnazolone,    UgJ±4<r    i  ,      when 

JN — O  'OJio'C'O'L'xig 

sodium  anthranilate  acts  on  the  methyl  sulphate  additive  product  of 

a-methyh'sooxazole.     When  boiled  with  dilute  hydrochloric  acid,  acetic 

acid  is  eliminated  and  2  :  3-dimethylquinazolone,  ^6^4*^x1— Am  '   ^^ 

obtained. 

The  potassium  salt  of  triketo-3-benzoyl-l-methylpyrrolidine  crystallises 
in  yellow,  interlaced  needles,  m.  p.  175°,  and  yields  when  acidified  the 
triketopyrrolidine  itself,  m.  p.  107°.  The  additive  product  with 
phenylhydrazine  has  m.  p.  1 43°  j  the  phenylhydrazone  forms  yellow 
prisms,  m.  p.  165°. 

Triketo-3-acetyl-l-7nethylpyrrolidine  separates  in  almost  colourless 
prisms,  m.  p.  120 — 124°;  the  potassium  salt  is  yellow. 

Trimethylparamide  crystallises  in  slender,  colourless  needles,  sub- 
liming at  about  400°. 

Z-Methyl-2-acetonyl  -  4:  -  quinazolone  crystallises  in  colourless  rods, 
m.  p.  198°.  E.  F.  A. 

The  Blood  Pigment.  X.  J.  Grabowski  and  Leon  Marchlewski 
(Zeitsch.  physiol.  Chem.,  1912,  81,  86— 89).— It  is  probable  that  methyl 
ethylpyrrole  is  a  constituent  of  hsemopyrrole. 

S  z  2 
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3-Methyl-4-n-propylpyrrole,  prepared  from  methyl-w-propylmaleic 
anhydride,  distils  in  oily  drops.  In  aqueous  solution  it  gives  a  red 
coloration  with  Ehrlich's  reagent,  and  a  white  precipitate  with  mercuric 
chloride.  In  ethereal  solution  it  reacts  with  diazonium  chloride ;  the 
product  consists  of  dark  blue  crystals  with  a  coppery  lustre,  m.  p.  253°, 
and  slender  needles,  m.  p.  225°.  The  corresponding  compounds  from 
3-methyl-4-ethylpyrrole  have  m.  p.  264°  and  233°,  whereas  similar 
compounds  from  hsemopyrrole  show  m.  p.  268°  and  233°.       E.  F.  A. 

Action  of  Sodium  Alkyloxides  on  Esters  of  Pyrrole- 
carboxylic  Acids.  II.  and  III.  U.  Colacicchi  and  C.  Bertoni 
{Atti  R.  Accad.  Lincei,  1912,  [v],  21,  ii,  450—454,  518—523.  Compare 
this  vol.,  i,  647). — II.  When  sodium  ethoxide  (10%)  and  ethyl  3-acetyl- 
2  : 4-dimethylpyrrole-5-carboxylate  are  heated  for  fourteen  to  sixteen 
hours  at  220°,  it  is  possible  to  separate  from  the  reaction  product  by 
extraction  with  ether  and  fractional  distillation,  a  dimethyldiethyl- 
pyrrole,  which  yields  a  picrate,  m.  p.  88 — 89°,  identical  with  that  of 
Fischer  and  Bartholomiius  (this  vol.,  i,  384).  The  dimethylditthyl- 
pyrrole  obtained  from  this  picrate  is  an  almost  colourless  oil,  b.  p. 
112 — 114°/22  mm.  It  has  an  odour  resembling  that  of  thymol;  it 
does  not  give  the  pine-splinter  or  Ehrlich  reactions.  The  picrate 
prepared  from  it  has  m.  p.  92°. 

The  action  of  sodium  ethoxide  on  3-acetyl-2  :  4-dimethylpyrrole 
(twelve  hours  at  150 — 170°)  also  yields  among  other  substances  the 
tetra-substitution  product,  which  was  isolated  as  picrate. 

III.  When  ethyl  2  : 5-dimethylpyrrole-3  :  4-dicarboxylate  is  heated 
with  sodium  ethoxide  (10%)  for  fourteen  hours  at  220 — 230°,  a 
dimethyldiethylpyrrole  is  formed.  Its  picrate^  ^\(s^2fi'i^v  crystallises 
in  yellow  prisms,  m.  p.  102 — 103°. 

When  an  ethereal  solution  of  benzoyl  chloride  is  added  to  the 
product  of  the  reaction  between  magnesium  methyl  iodide  and 
2:3: 5-trimethylpyrrole,  Z-henzoyl-2  :  4  :  5-trimethylpyrrole,  Cj^Hj^ON, 
is  obtained.  It  crystallises  in  somewhat  red  needles,  m.  p.  172 — 173°, 
and  is  identical  with  the  substance  prepared  from  oximinomethyl 
ethyl  ketone  and  benzoylacetone  by  Knorr's  method.  R.  V.  S. 

Some  Acyl  Derivatives  of  2-  and  S-Aminopyridines.  F. 
Carlo  Palazzo  and  G.  Marogna  (Atti  B.  Accad.  Lined,  1912,  [v],  21, 
ii,  512 — 518.  Compare  Palazzo  and  Tamburini,  Abstr.,  1911,  i,  327). 
— When  3-aminopyridine  is  treated  with  ethyl  acetoacetate  under  the 
same  conditions  as  were  employed  by  Palazzo  and  Tamburini,  'dcuieto- 
acetylaminopyridine  is  obtained,  m.  p.  134 — 135°  (previously  softening). 
It  is  soluble  in  acids  and  alkalis,  gives  a  green  precipitate  with 
ammoniacal  copper  acetate,  and  an  intense  reddish- violet  coloration 
with  ferric  chloride.  Z-Benzoylacetylaminopyridiiie  has  m.  p.  100 — 101° 
(softening  at  96°),  and  has  properties  similar  to  those  of  the  aceto- 
derivative. 

2-Aminopyridine  reacts  with  w-bromoacetophenone  (preferably  in 
alcoholic  solution),  forming  the  compound,  CgH^N'NH'CHg'COPh, 
which  crystallises  in  silky  needles,  m.  p.  135°.  R.  V.  S. 
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Preparation  of  the  Hydrochlorides  of  Quinoline-  toi 
Pyridine-Iodochlorides.  Moritz  Kohn  and  Artur  Klein  [Monat^L 
1912, 33,  967 — 970). — When  a  mixture  of  quinoline  with  diluted  nitric 
acid  and  iodine  is  heated  to  boiling  and  concentrated  hydrochloric  acid 
added  gradually,  the  brown  colour  of  the  iodine  disappears,  and  an  oil 
separates  which  crystallises  on  cooling  ;  this  substance  is  the  hydro- 
chloride of  quinoline,  iodochloride,  C3H^N,IC1,HC1,  m.  p.  118—120° 
(compare  Dittmar,  Abstr.,  1886,  158  ;"Pictet  and  Krafft,  Abstr.,  1892, 
1356)  ;  the  substance  is  readily  hydrolysed  by  water  with  the  formation 
of  the  free  quinoline  iodochloride,  m.  p.  156 — 157°. 

In  a  similar  manner,  pyridine  yields  the  hydrochloride  of  pyridine 
iodochloride,  m.  p.  183°  D.  F.  T. 

Preparation  of  Condensation  Products  of  Cyclic  Ammonium 
Bases.  A.  Kaufmann  (D.K.-P.  250154). — Compounds  of  therapeutic 
value  are  obtained  by  the  action  of  an  alkali  hydroxide  or  ethoxide  on 
quaternary  salts  of  quinoline  in  the  presence  of  ethyl  acetoacetate, 
phenylacetonitrile,  or  indoxyl.  The  compound,  CjgHjgNg,  m.  p. 
122 — 125°,  and  having  the  constitution  : 

NHMe-0,H,.CH:CH.CH:CPh.CN    or     C,H,<^^^.^^.^^p^.^^. 

is  prepared  from  phenylacetonitrile,  quinoline,  methyl  sulphate,  and 
sodium  ethoxide. 

The  compound,  CioHgN^'CHg'NOa,  brownish-yellow  needles,  is  obtained 
from  quinoline,  methyl  sulphate,  and  nitromethane,  whilst  quinoline 
methiodide  and  ethyl  acetoacetate  furnish  the  co7npound,  CggHggOgNg, 
leaf-like  aggregates,  m.  p.  146 — 147°,  and  nitromethane  with  iso- 
quinoline  methiodide,  a  product  with  m.  p.  99°.  F.  M.  G.  M. 

4-Quinolyl  Ketones.  Adolf  Kaufmann,  Heinrich  Peyer,  and 
Max  Kunkler  (Ber.,  1912,  45,  3090— 3098).— The  authors  suggest 
that  the  specific  action  of  quinine  in  cases  of  malaria  is  connected  with 

the  presence  of  the  -CH(OH)*CH'NI  group  in  the  4-position  of  the 
quinoline  nucleus,  and  in  support  of  this  view  mention  that  adrenaline 
contains  the  same  grouping,  and  that  the  physiological  properties  of 
quinine  are  essentially  modified  by  the  disappearance  of  the  hydroxyl 
group  from  the  molecule. 

The  synthesis  of  quinoline  derivatives  containing  the  above  group 
in  the  4-position  is  being  undertaken  ;  in  the  present  paper  a  number 
of  4-quinolyl  ketones  are  described.  These  form  well  crystallised  salts, 
and  resemble  in  their  chemical  behaviour  and  constitution  the  cincho- 
toxins  of  Miller  and  Eohde  (Abstr.,  1893,  i,  434). 

^-Quinolyl  methyl  ketone^  CgHgN'COMe,  prepared  by  the  interaction 
of  4-cyanoquinoline  and  magnesium  methyl  iodide,  and  purified  by 
means  of  its  picrate^  which  forms  soft,  yellow  needles,  m.  p.  165 — 170° 
(decomp.),  or  its  acetate  (long,  white  needles,  m.  p.  70°),  is  a  pale  yellow 
oil,  b.  p.  138°/2  mm.,  m.  p.  below  -20°;  the  hydrochloride  forms 
colourless  prisms,  m.  p.  200 — 214°  (decomp.);  the  methiodide,  dark  red 
crystals,  m.  p.  172°  (decomp.);  the  yellow  phenylhydrazone  forms  a 
picrate,  which  crystallises  from  acetic  acid  in  cinnabar-red  granules,  • 
m.  p.  224°  (decomp.). 
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•  4jQui7wlyl  pJienyl  ketone,  prepared  from  4-cyanoquinoline  and 
ajagnesium  phenyl  bromide,  distils  at  155°/0-5  mm.,  as  a  viscid,  pale 
'yellow  oil,  which  solidifies  to  an  opal-like  mass,  m.  p.  58 — 59° ;  it 
crystallises  from  water  in  long,  white  needles,  and  yields  a  picrate, 
crystallising  in  brownish-yellow  leaflets,  m.  p.  214°  (decomp.),  and  a 
phenylhydrazoriAf  which  forms  a  yellow,  crystalline  powder,  m.  p. 
239 — 240°.  It  is  not  identical  with  the  compound,  m.  p.  294°, 
described  under  the  same  name  by  Remfry  and  Decker  (Abstr.,  1908, 
i,  364),  and  obtained  by  the  action  of  magnesium  phenyl  bromide  on 
ethyl  cinchonate. 

6-Methoxy-4:-quinolyl  methyl  ketone,  OMe'CpHgN'COMe,  obtained 
from  quinonitrile  (4-cyano-6-methoxyquinoline),  crystallises  in  thin, 
golden-yellow  platelets,  m.  p.  92°,  and  give  solutions  having  a 
yellowish-green  fluorescence.  F.  B. 

Preparation  of  Dihydroisoquinoline  Derivatives.  Herman 
Decker  (D.R.-P.   249723.     Compare  this  vol.,   i,  581).— It  is  found 

that    the    physiological     action    of     6 : 7- 

methylenedioxy  -3:4-  dihydrowoquinoline 

^O-r'    Y    ^'^jNEtl      (Abstr.,    1911,    i,    906)    is     increased    by 

^■°^2'^0-\    /\    /CHg        alkylation;  the  e<Aioc?io?e  (annexed  formula) 

forms  yellow  leaflets,  m.  p.  220°,    and  the 
corresponding    benzyl    chloride    is    a    pale 
yellow,     hygroscopic,    crystalline    powder,    m.  p.   215°. 

F.  M.  G.  M. 

Preparation  of  Compounds  from  2-Phenylquinoline  4-carb- 
oxylic  Acid  or  its  Homologues  with  Glycine.  Chemische 
Fabrik  auf  Actien  (vorm.  E.  Schering)  (D.R.-P.  249766). — When 
2-phenylquinoline-4-carboxylic  acid  or  its  homologues  react  with  the 
alkyl  esters  of  glycine  the  corresponding  salts  are  formed:  Ethylglycyl 
2-phenylquinoline-4:-carboxylate  forms  pale  yellow  needles,  m.  p.  135°, 
whilst  the  corresponding  ester  of  2-phenyl-6-methylquinoline-4- 
carboxylic  acid  is  a  colourless,  crystalline  powder,  m.  p.  126 — 127°. 

F.  M.  G.  M. 

Preparation  of  Substituted  2 :  3-Diphenylquinoline-4-carb- 
oxylic  Acid.  Farbekfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P. 
249765). — When  isatin  derivatives  are  condensed  with  deoxy- 
benzoins  they  yield  2  : 3-diphenylquinoline-4-carboxylic  acids,  which 
are  colourless,  crystalline,  tasteless,  and  of  therapeutic  value. 

2  :  Z-Diphenyl-6  :  8  -  dimethylquinolineA  -  carhoxylic  acid,  colourless 
needles,  m.  p.  245°,  is  obtained  when  dimethylisatin  (60  parts)  in  boil- 
ing 30%  potassium  hydroxide  solution  (5  parts  KOH)  is  slowly  treated 
with  an  alcoholic  solution  of  deoxy benzoin  (80  parts). 

2  '.Z-Diphenyl-^-methylquinoline-i-carhoxylic  acid,  m.  p.  319°,  is  pre- 
pared in  a  similar  manner  from  deoxybenzoin  with  jo-methylisatin ; 
d-phenyl-2-p-tolylquinoline-4:carboxylic  acid,  m.  p.  304°,  from  isatin  with 
/?-methyldeoxybenzoin,  whilst  isatin  with  7?-methoxy  deoxy  benzoin 
furnishes S-phenyl-2-p-ani8ylquinoline-i-carboxylicacid, colourless  leaflets, 
m.  p.  291°. 
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3  -  Phenyl-^-o-carhoxyphenylquinoline  -  4  -  carhoxylic  acidy  coUutless 
leaflets,  m.  p.  78°,  is  obtaiced  by  the  condensation  of   isatin  witi\  the 

anhydride  of  deoxybenzoincarboxylic  acid  (annexed 

/\ n'PTTPVi  formula),    whilst    2  : 4-dibronioisatin    with    deoxy- 

I  I  '  '  ___^0  henzoin  furnishes  6:8-  dihromo  -2:3  -diphenyl. 
\/     ^0  quinoline-^- carhoxylic     acid,     colourless     needles, 

m.  p.  250°,  and  3-phenyl-2-ip-tolyl-Q-'methylquinoline- 
4:-carboxylic  acid,  colourless  needles,  m.  p.  290°,  is  obtained  from 
p-methylisatin  with  jo-methyldeoxybenzoin.  F.  M.  G.  M. 

New  Derivatives  of  Phenylisooxazolone.  Andre  Meyer 
{Compt.  rend.,  1912,  155,  841—844). — With  a  view  to  a  study  of  the 
relations  between  colour  and  constitution,  the  author  has  prepared  a 
number  of  derivatives  of  phenylisooxazolone  by  condensation  with 
cyclic  aldehydes  according  to  a  method  previously  described  (compare 
Wahl  and  Meyer,  Abstr.,  1908,  i,  368).  The  following  condensation 
products  (substituted  3-phenyl-4-benzylidene^sooxazolones)  were 
prepared. 

3  -  Phenyl  -  4  -  p  -tolylideneisooxazolone,  CgOgNPh !  CH*  CgH^Me,  yellow 
needles,  m.  p.  177 — 178°,  giving  a  deep  yellow  solution  in  sulphuric 
acid. 

3-Phenyl-4:-Tp-isopropylbenzylideneisooxazolone, 

golden-yellow  scales,  m.  p.  147 — 148°. 

3  -  Phenyl  -  o  -  nitrohenzylidenehooxazolonet  CgOgNPhlCH'CgH^'NOg, 
yellow  needles,  m.  p.  132 — 133°.  The  mQtd^-isomeride  forms  deep 
yellow  crystals,  m.  p.  138 — 139°,  and  the  ipa^rsi-isomeride,  tufts  of 
yellow  needles,  m.  p.  179—180° 

3-Phenyl-i-o-anisylideneisooxazolone,  C3O2NPhICH'0gH4'OMe,  deep 
yellow  prisms,  m.  p.  165 — 166°. 

3-Phenyl-4:-vanillylidenei80ozazolone,  C302NPhICH*CgH3(OH)*OMe, 
long,  pale  yellow  needles,  m.  p.  180 — 181°. 

S-PhenylA-op-dihydroxybenzylideneisooxazolonej 
C302NPh:CH-CgH3(OH)2, 
deep  yellow  needles,  m.  p.  280°,  only  very  slightly  soluble  in  the  usual 
solvents,  giving  an  orange-yellow  solution  in  alkalis. 

3-Phenyl-^-mi^-dihydroxyhenzylideneisooxazolone,  brown  leaflets,  m.  p. 
202 — 203°  giving  a  reddish-violet  solution  in  alkalis. 

isoPhthalylidene  -  bis  -  3  -  phenylisooxazolone,  CgH4(CHIC302NPh)2, 
bright  yellow  needles,  m.  p.  212—213°. 

3Phenyl-4-salicylidenei«ooxazolone  gives  an  acetyl  derivative,  small, 
yellow  crystals,  m.  p.  142 — 143°. 

The  colour  of  the  compounds  containing  a  free  hydroxyl  group  is 
deeper  than  their  ethers.  Acetylation  diminishes  the  depth  of  colour 
more  than  methylation.  The  position  of  the  hydroxyl  group  has  an 
influence  on  the  colour,  ortho-derivatives  being  generally  less  coloured 
than  para-derivatives,  the  former,  however,  yielding  more  deeply 
coloured  solutions  in  alkalis  or  sulphuric  acid  than  the  latter.  Of  the 
nitro-derivatives  the  meta  possesses  most  colour  and  the  ortho  least. 
The  colour  is  attributed  to  the  complex  CO'CIC*,  the  group  CO  being 
part  of  a  pentatomic  heterocyclic  ring. 
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••^author  proposes  the  name  "  wooxazole-indogenides  "  for  these 
itivep,  and  points  out  their  resemblance  to  the  corresponding 
P*[y  jffaole  derivatives,  the  colour  of  the  latter  being  less  pronounced  than 
^y  A  of  the  former.  W.  G. 

ti7 Preparation  of  Anthraquinone  Derivatives.     Farbenfabriken 

"Vt)KM.  Friedr.  Bayer  &  Co.  (D.R.-P.  250090).— The  condensation  of 

ry\    derivatives    of    o-diaminoanthraquinones     has    previously    been 

•  ioscribed  (this  vol.,  i,   140);  it  is  now  found  that  if  o-aminoanthra- 

(juinone  mercaptans  are  employed,  the  following  reaction  takes  place, 

yielding  anthraquinonethiazoles, 

^^NH-CO-R  ^NFI^  A<^>C.R 

(A  =  anthraquinone). 
The     thiazohf    obtained     when     sodium     l-aminoanthraquinone-2- 
morcaptan     (1    part)     is     boiled     with     acetic 
anhydride   (5    parts),    separates   in    pale  yellow 
needles. 

The  hydroxythiazole  (formula  I. ),  small  needles, 
m.  p.  255",  is  prepared  from  sodium-1-amino- 
anthraquinone-2-mercaptan  with  ethyl  chloro- 
carbonate  in  alcoholic  solution. 

The  thiazolmercaptole   (formula   II.),    orange- 
yellow  needles,  is  prepared  in  a  similar  manner  in  the  presence  of 

carbon    disulphide,    whilst     1  :  4-diaminoanthra- 

CO       — C'SH    quinone-2-mercaptol  when  boiled  with    benzoyl 
/\    /\      '  chloride  in  nitrobenzene   solution   furnishes    4- 

I        I        j"~^  henzo7jlaminoanthraquinone-\  :  2-thiazole,     brown 

^y  prisms.  F.  M.  G.  M. 

CO 

(Ij )  Cause    of   the    Blue    Colour    Produced 

by  Nitrous  Acid  and  Other  Oxidising 
Agents  in  Sulphuric  Acid  Solutions  of  Diphenylamine. 
Friedrich  Kehrman  and  St.  Micewicz  [Ber.,  1912,  45, 
2641 — 2653). — By  boiling  tetraphenylhydrazine  in  toluene  solution, 
Wieland  (Abstr.,  1911,  i,  569)  obtained  a  yellow  substance, 
which  dissolved  in  sulphuric  acid  in  the  presence  of  oxidising 
agents  with  a  blue  coloration,  and  was  considered  by  him  to 
be  a  diphenyldihydrophenazine.  The  blue  coloration  produced  in  the 
diphenylamine  reaction  was  referred  by  Wieland  to  the  intermediate 
formation  of  this  substance.  The  authors  point  out,  however,  that 
the  properties  of  the  substance  differ  very  considerably  from  those 
of  the  homologous  di-/?-tolyldihydrotolazine,  and  thus  render  it 
improbable  that  the  compound  has  the  structure  assigned  to 
it  by  Wieland.  Further,  the  explanations  given  by  Wieland 
of  the  transformation  of  tetra-arylhydrazines  into  phenazonium 
derivatives  are  not  in  accord  with  the  results  obtained  by 
Jacobson,  who  has  shown  that,  under  the  influence  of  acids, 
symmetrical  diarylamines  containing  substituents  in  the  para- 
position  undergo  the  semidine  transformation,  whilst  unsubstituted 
diarylhydrazines    are    converted    into    benzidine    derivatives.       The 
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of  sulphuric  acid  on  tetra-/)-tolylhydrazine  would  thus  ii  ^^ 
rmation  of  a  semidine  (I),  which  is  then  converted  by  oxiOj^A 


action 

the  formation  of  a  semidine  (I),  which  is  then  converted  by  ^^ — ^^, 
into  the  o-indamine  (II),  and  nnally  by  loss  of  hydrogen  chloride  iih,\ 
di-jo-tolyldihydrotolazine  (III)  : 

^eti^^e  NH(C6H4Me)^^«    3^  e     ^6^4^^'^©        ^i^iCoK^Me)^^^^^^^^ 

(I).  (11). 

C,H3Me<^gW>c,H3Me 
(HI). 

Tetraphenylhydrazine,  on  the  other  hand,  undergoes  the  benzidine 
transformation,  yielding  iW-diphenylbenzidine,  which  cannot  be 
further  converted  into  diphenyldihydrophenazine.  In  order  to 
determine  the  cause  of  the  blue  coloration  in  the  diphenylamine 
reaction,  the  authors  have  examined  the  action  of  nitrous  acid  and 
other  oxidising  agents  on  diphenylamine  and  iViT'-diphenylbenzidine, 
and  come  to  the  conclusion  that  the  blue  coloration  is  due  to  the 
formation  of  quinoneimonium  salts  of  the  composition 

NPhlCeH^-CgH^INPhjHX, 
produced    by   the    oxidation    of    iV^'-diphenylbenzidice,    the    latter 
compound  being  formed  by  the  action  of  sulphuric  acid  on  diphenyl- 
amine (compare  Kadiera,  Abstr.,   1905,  i,  934). 

The  green  salt  obtained  by  Wieland  by  the  action  of  ethereal 
hydrogen  chloride  on  di-jo-tolyldihydrotolazine  is  more  readily 
prepared  by  the  oxidation  of  di-^-tolylamine  with  sodium  dichromate 
in  acetic  acid  solution  and  treating  the  product  with  hydrochloric 
acid.  It  has  the  composition  CggH^^N^Cl^  and  is  a  iV-quinhydrone, 
consisting  of  di-jo-tolyltolazonium  dichloride  (1  mol.)  combined  with 
di-jt?-tolyldihydrotolazine  dihydrochloride  (1  mol.)  ;  on  crystallisation 
from  water  it  loses  21IC1,  yielding  the  normal  salt,  CggH^gN^Clg.  The 
quinhydrone  salts  are  converted  by  aqueous  ferric  chloride  into  the 
holo  quinonoid  salt,  which  was  isolated  in  the  form  of  its  dark  brown 
platinichloride,  Cgg  ^26^2^^^^' 

Oxidation  of  diphenylamine  by  means  of  potassium  persulphate  and 
sulphuric  acid  in  glacial  acetic  acid  solution  at  the  ordinary  tem- 
perature yields  the  ^-quinhydrone  sulphate  of  'NN'-diphenylbenzidine. 
This  is  a  dark  olive-green,  microcrystalline  substance,  which  is 
oxidised  by  excess  of  potassium  persulphate,  or  better  by  sodium 
dichromate  and  sulphuric  acid,  to  the  corresponding  /io^o- quinonoid 
sulphate. 

When  decomposed  by  water,  the  dark  blue  liquid  formed  by  the 
addition  of  sodium  nitrite  to  a  solution  of  diphenylamine  in  strong 
sulphuric  acid  yields  an  olive-green  precipitate,  which  contains  the 
following  substances :  (1)  the  iV-quinhy drone  sulphate  of  iViV^'-di- 
phenyl benzidine.     (2)   Di-^-nitroso-'^:W-diphenylbenzidine, 

NO-OgH^-NH-CgH^-OgH^-NH-OgH/NO, 
which  forms  yellowish-red  granules  (decomp.  290°),  gives  a  violet-red 
coloration  with  sulphuric  acid,  and  is  often  accompanied  by  iV^'-di- 
phenylbenzidine,   from   which   it    is    separated   only   with   difficulty. 


1^2  ABSTRACTS    OF    CHEMICAL    PAPERS. 

NN '  -  Z?  iphenylbenzidinedinitrosoamine, 

NO-NPh-CoH^-C,,H4-NPh-NO, 
\\ch  forms  microscopic,  yellowish-white  needles,  m.  p.  124°,  and 
solves  in  strong  sulphuric  acid  with  a  blue  coloration  and  evolution 
f  nitric  oxide.  From  the  instability  of  the  dinitrosoamine  in 
sulphuric  acid,  the  authors  draw  the  conclusion  that  the  orifjinal  blue 
solution,  obtained  by  the  addition  of  sodium  nitrite  to  diphenylamine  in 
sulphuric  acid,  contains  iViV'-diphenylbenzidine,  and  that  the 
formation  of  the  dinitrosoamine  takes  place  during  the  subsequent 
dilution  with  water.  The  addition  of  sodium  nitrite  to  a  solution  of 
iVTiV'-diphenyl benzidine  in  glacial  acetic  acid,  containing  a  little 
sulphuric  acid  at  the  ordinary  temperature,  yields  the  above-mentioned 
dinitrosoamine ;  if  the  mixture  is  warmed,  di-p-nitroso-iV^iV'-diphenyl- 
benzidine  is  produced ;  in  one  instance,  using  an  excess  of  sodium 
nitrite^  a  nitrosoamine  of  the  last-mentioned  compound, 
NO-CgH,-NH-CeH4-C6H,-N(NO)-C6H^-NO, 
was  obtained. 

Oxidation  with  ferric  chloride  and  a  mixture  of  acetic  and  sulphuric 
acids  converts  iV^iV'-diphenylbenzidine  into  a  dark  green  jIT-quin- 
hy drone  salt,  from  which  the  blue  ^oZo-quinonoid  salt, 

NPh:C6H4:CgH4:NPh,HCl, 
is    obtained   by    oxidation    with    chromic    acid.       The    dark    violet 
crystalline  platinichlwide  of  the  AoZo-quinonoid  salt, 

(Cg^H.gN^CO^PtCl^SH^O, 
was  analysed.  F.  B. 

8  -  Phenyl  -  a  -  methyltetramethylenediamine.  [aS  -  Diamino- 
a-phenylpentane.]  Cesare  Finzi  (Gazzetta,  1912,42,  ii,  364 — 367). — 
Acetophenoneacetonedioxime  is  best  obtained  by  the  action  of  hydroxyl- 
amine  hydrochloride  on  an  excess  of  the  monoxime  (compare  this  vol., 
i,  995)  in  alkaline  solution.  When  the  dioxime  is  reduced  with 
sodium  and  alcohol,  ah-diamino-a-phenylpentane  is  obtained.  It  is  a 
dense,  yellow  oil,  which  absorbs  carbon  dioxide  from  the  air,  and  gives 
the  reactions  and  precipitates  characteristic  of  alkaloids.  Its  carbonate 
(or  carbamate)  decomposes  at  90 — 100°.     The  platinichloride, 

C„H„N„H2PtCl„ 
crystallises  in  tufts  of  yellow  needles,  which  become  brown  at  245°  and 
melt  at  249°  (decomp.).     The  dibenzoyl  derivative,  CggflgeOaNg,  has 
m.  p.  224°.  R.  V.  S. 

Preparation  of  Pyrazolone  Derivatives  in  the  Benzene  Series 
Containing  a  Free  Hydroxyl  Group.  Farbenfabriken  vohm. 
Friedr.  Bayer  k  Co.  (D.R.-P.  249626). — Pyrazolones  containing  a 
free  hydroxyl  group  are  of  technical  importance  for  the  preparation  of 
dyes  and  pharmaceutical  products,  and  can  be  prepared  by  the  action 
of  acetoacetic  ester  on  the  hydrazines  of  aminophenols. 

1 : 2''ffydroxi/-6'-8ulphophenyl-S-7nethyl-5-pyrazolone, 

S0,H-C,H3(0H)-N<^^^^^«  , 

colourless  crystals,  is  obtained  as  follows :  2-amino-jt7-phenolsulphonic 
acid  is  diazotised,  reduced  to  2-hydrazino-^-phenolsvUphonic  acid,  which 
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is  then  treated  with  ethyl  acetoacetate  in  concentrated  aqueoui^^  ^>*_ 
tion,  when,  after  prolonged  stirring  at  60°,  the  ring  closes^^®^ 
furnishes  the  foregoing  compound.  '\ 

1:3':  5'-Dichloro-2'-hydroxyphenyl-S-methyl-5-pyrazolonef  ^ 

OH.C,H,OVN<^=V^;, 

is  prepared  in  a  similar  manner  from  4  :  6-dichloro-o-aminophenol, 
whilst  4-chloro-2-amino-o-phenolsulphonic  acid  furnishes  1  :  b'-chloro- 
2' -hydroxy -3' -sulphophenyl-3-methyl-5 -pyrazolone, 

SO,H-CeH,OI(OH)-N<^^?^^ 

when  the  intermediate  hydrazine  is  treated  with  acetoacetate,  or  if  ethyl- 
oxalacetate  is  employed  it  yields  1  : 5' -chloro-S'-sulpho-2' -hydroxy phenyl- 

b-pyrazolone-3-carboxylic     acid,     S03H'CgH2Cl(OH)'N\         I        ^     , 

or  with  sodium  dioxytartrate  it  furnishes  a  red  tartrazine  dye. 

Other  aminophenols  and  their  derivatives  (Abstr.,  1908,  i,  785)  can 
be  employed  in  this  reaction.  F.  M.  G.  M. 


Derivatives  of  5-Beiizylpyriniidine.  Hermann  Kast  {Be)\, 
1912,  45,  3124 — 3135). — Benzylbarbituric  acid  is  best  prepared  by 
condensing  ethyl  benzylmalonate  with  carbamide  by  means  of  sodium 
ethoxide  in  alcoholic  solution.  It  is  converted  by  phosphoryl  chloride 
at  120°  into  2  :  i :  Q-trichloro-o-benzylpyrimidine,  which  crystallises  in 
colourless  needles,  m.  p.  66'5°,  and  when  warmed  with  hydriodic  acid 
and  phosphonium  iodide  yields  2 (or  Q)-iodo-4:-hydroxy-6-henzylpyrimidine. 
This  forms  long,  colourless  needles,  m.  p.  208°,  dissolves  in  both  acids 
and  alkalis,  and  has  also  been  prepared  by  the  action  of  hydriodic 
acid  on  2 :  ^-dichloro-ii-methoxy-^-henzylpyrimidine,  which  crystallises 
in  colourless  prisms,  m.  p.  74°,  and  is  readily  obtained  by  the  inter- 
action of  2:4:  ^-trichloro-Menzylpyrimidine  and  sodium  methoxide 
in  methyl-alcoholic  solution. 

2 : 6-I)ichloro-4-methoxy-5-benzylpyrimidine  reacts  with  alcoholic 
ammonia,  yielding  ^-chloro-2  -  amino  ■  4  -  methoxy - 5  -  benzylpyrimidine, 
colourless  platelets,  m.  p.  162°,  and  with  methyl-alcoholic  sodium 
methoxide  to  form  Q-chloro-2  :  4:-dimethoxy-6-benzylpyrimidine,  which 
separates  from  alcohol  in  rhombohedric  crystals,  m.  p.  48°,  belonging 
to  the  triclinic  system,  and,  on  reduction  with  zinc  and  hydrochloric 
acid  in  alcoholic  solution,  is  converted  into  2  :  4e-dihydroxy-5-benzyl- 
pyrimidine  (phenylthymine).  This  forms  small,  prismatic  crystals, 
m.  p.  285 — 286°,  and  may  be  obtained  directly  from  benzylbarbi- 
turic acid  by  reduction  with  phosphorus  and  hydriodic  acid  at 
150—160°. 

2:4:  6-Trimethoxy-6-benzylpyrimidine,  prepared  from  2:4:  6-trichloro- 
5-benzylpyrimidine  and  excess  of  sodium  methoxide,  has  m.  p.  99 '5°. 

The  trichloro-compound  reacts  with  ammonia  at  the  ordinary 
temperature,  yielding  4  :  Q-dichloro-2-amino-6-benzylpyrimidine,  which 
crystallises  in  needles,  m.  p.  204*5°,  and  is  accompanied  by  2  :  ^-di- 
chloro-^-amino-^-benzylpyrimidine.        The     last-mentioned     compound 
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[.llises  with  benzene  (J  mol.),  which  is  lost  at  100° ;  from  alcohol 
irates  in  long,  slender,  lustrous,  silky  needles. 
ie   constitution    of    4  : 6-dichloro-2-amino-5-benzylpyrimidine   has 
established  by  its  synthesis  from  henzylmcdonylguaniditief 

'his  crystallises  with  IHgO,  and  is  prepared  by  the  condensation  of 
ethyl  benzylmalonate  and  guanidine  thiocyanate  with  sodium  ethoxide 
in  alcoholic  solution;  when  heated  at  120 — 125°  with  phosphoryl 
chloride,  it  yields  4  : 6-dichloro-2-amino-5-benzylpyrimidine,  which  is 
reduced  by  zinc  dust  and  aqueous  alcohol  to  2-amino-5-benzi/lpyrimidine, 
crystallising  in  lustrous  scales,  m.  p.  133  5°  [awic/doride,  yellow 
needles ;  platinichloride,  orange-red  needles). 

The  action  of  methyl-alcoholic  ammonia  on  4  :  6-dichloro-2-amino- 
5 -benzyl pyrimidine  leads  to  the  formation  of  6-chloro-2-amino-4- 
methoxy-5-benzylpyrimidine. 

2-  or  6-TodoA-amino-5-benzylpyrimidine,  prepared  by  reducing 
2 : 6-dichloro-4-amino-5-benzylpyrimidine  with  hydriodic  acid  and 
phosphonium  iodide,  crystallises  in  columns,  m.  p.  201°;  the  hydro- 
chloride, rhombohedra,  hydriodide,  aurichloride,  and  platinichloride  are 
described.  On  reduction  with  zinc  dust  and  aqueous  alcohol,  it  yields 
^-amino-5-benzylpyrimidine,  which  crystallises  in  lustrous,  colourless 
platelets,  m.  p.  156°,  and  forms  a  zinci-iodide  crystallising  in  short, 
flat  needles,  m.  p.  about  240°. 

2:4:  6-Trichloro-5-benzylpyrimidine  reacts  with  alcoholic  ammonia 
at  150 — 160°  to  form  6-chloro-2  :  4:-diamino-5-benzylpyrimidine.  This 
crystallises  in  white  needles,  m.  p.  163°  and  has  also  been  obtained 
by  the  reaction  of  4 :  6-dichloro-2-a?nino  d-bsnzylpyriTnidine  with 
ammonia  in  alcoholic  solution.  When  reduced  with  zinc  and  hydro- 
chloric acid  in  aqueous  solution,  6chloro-2  : 4-diamino-5-beDzyl- 
pyrimidine  is  converted  into  2  :  i-diamino-b-benzylpyrimidine,  which 
forms  small,  felted  needles,  melting  at  145 — 146°,  to  a  turbid 
liquid. 

Reduction  with  hydriodic  acid  and  phosphonium  iodide  yields 
Q-iodo-2  :  4:-diamino-5-benzylpyrimidine  hydriodide,  pale  yellow,  pointed 
needles,  m.  p.  246 — 250°  (decomp.),  from  which  the  free  base  is 
liberated  by  aqueous  alkalis.  This  crystallises  in  clusters  of  needles, 
which  become  brown  and  have  m.  p.  191 — 192°;  the  hydrochloride  is 
mentioned.  On  reduction  with  zinc  and  aqueous  alcohol,  it  gives  rise 
to  2  :4-diamino-5-benzylpyrimidiue.  F.  B. 

Preparation  of  Derivatives  of  Barbituric  Acid.  Farbenfabriken 
VORM.  Friedr.  Bayer  &  Ck).  (D.R.-P.  247952.     Compare  Trans.,  1909, 

95,  97Q).—5-Fhenyl-5-ethylbarbituric  acid,  CO<^g'^Q>CEtPh,  leaf- 
lets, m.  p.  170°,  is  prepared  by  boiling  264  parts  of  ethyl  phenyl- 
ethylmalonate  (b.  p.  166°/12  mm.)  with  sodium  (69  parts)  and  carb- 
amide (90  parts)  in  absolute  alcoholic  solution  during  six  hours  and 
evaporating  the  filtered  solution  in  a  vacuum  with  the  addition  of 
dilute  hydrochloric  acid  until  the  liquid  is  only  feebly  alkaline ;  it 
furnishes  crystalline  calcium  and  sodium  salts. 
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5'Fhenyl-5-benzylbarbituric     acid,    m.    p.     235°;    5-phei\^  ^\l  yl- 
barbituric   acid,    m.    p.    220° ;    5-phenyl-5-propi/lbarbituric    u^d,    / 
190°;     and    5--p-methoxypheni/l-b-ethylbarbituric  acid,    m.    p.  Si>^•''^  ^^ 
also  described  in  the  original.  F.  M.  G.nT 

Preparation  of  Derivatives  of  Barbituric  Acid.  Farb^, 
FABRiKEN  voRM.  Friedr.  Bayer  &  Co.  (D  E.-P.  249722.  Compare  folloSL 
ing  abstract). — Phenylethylmalonyl  chloride,  b.  p.  50 — 60°/15  mm.,  is 
prepared  from  phenylethylmalonyl  ester  by  hydrolysis  with  alcoholic 
sodium  hydroxide  at  the  ordinary  temperature  ;  the  phenylethylmalonic 
acid  (m.  p.  155°)  so  obtained  is  then  converted  into  its  chloride  by  the 
usual  method  ;  when  the  foregoing  chloride  is  condensed  with  methyl- 
isocarbamide  hydrochloride  in  benzene  solution,  it  furnishes  2-methoxy- 

5'phenyl'6'ethylbarbituric   acid,  OMe-C<^^^Q>CEtPh,  m.  p.  152°; 

this  when  warmed  with  30%  hydrochloric  acid  evolves  methyl  chloride 

"jiT PO'CFtPh 

and  yields  phenylethyl barbituric  acid,  M  •  ,  m.  p.  170°. 

wiVie*  L>  *JN  -LX'OL' 

Benzylmalonyl  chloride  has  b.  p.l41°/15  mm.,  and  when   condensed 
with  ethyHsocarbamide  hydrochloride  furnishes  2-ethoxy-5-benzylbarbi- 

<wncactc?,  0Et'C<^~^^>C-CH2Ph,m.  p.  202°,  which  when  treated 

with  45%  hydrobromic  acid  yields  benzylbarbituric  acid,  m.  p.  206°. 

2-Ethoxy-5-phenylbarbituric  acid,  OEfC^-p^TT.p^^CHPh,     m.     p. 

218°,  is  prepared  in  a  similar  manner  from  phenylmalonyl  chloride, 
b.  p.  122°/15  mm.,  and  on  treatment  with  concentrated  sulphuric  acid 
furnishes  b-pJienylbarhituric  acid,  m.  p.  250°.  F.  M  G.  M. 

Preparation  of     Mono-     and     Di-alkylbarbituric     Acids. 

Farbenfabriken  VORM.    Friedr.    Bayer    &    Cg.    (D.R.-P.    249907. 

Compare   Abstr.,  1900,   i,   340,  431,    and    preceding    abstract). — The 

action    of    mono-  or    di-alkylmalonyl  haloids    on   isocarbamide    ethers 

furnishes  barbituric  acids  of  general  formula  OR'C^trTT.^.^^CR^B^ 

(where  R  is  alkyl,  Ri  hydrogen  or  alkyl,  and  R^  alkyl),  which  when 
treated  with  mineral  acids  yield  alkyl  barbituric  acids. 

2-Methoxy'5:5-diethylbarbituric  acid,  OMe-C<!;~'S2]>CEt2,  m.  p. 

131°,  is  prepared  from  diethylmalonyl  chloride  and  methylisocarbamido 
hydrochloride,  0Me*C!NH(NH2),  in  aqueous-benzene  solution  in  the 
presence  of  sodium  hydroxide ;  when  warmed  with  30%  hydrochloric 
acid  it  furnishes  5  :  5-diethylbarbituric  acid  and  methyl  chloride. 

2-mhoxy-5-ethylbarbituric  acid,  OEt'C<^~^Q>CHEt,  m.  p.  211°, 

is  obtained  from  ethyh'socarbamide  hydrochloride  and  ethylmalonyl 
chloride  ;  it  is  decomposed  by  boiling  hydrobromic  acid  into 
5  :  5-ethylbarbituric  acid.  F.  M.  G.  M. 

Cinnoline  S3natheses.     4-Anisylcinnoline.     Richard  Stoermer 
and  O.  Ga\js{B9^\,   1912,  45,  3104— 3113).— That  the  synthesis  of 
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e  derivatives  from  o-amino-as-diarylethylenes  takes  place  accord- 
he  sciicme  given  previously  (Abstr.,  1909,  i,  841)  has  already 
endered    probable   by  the  transformation  of    4-phenylcinnolir)e 
4  phcnylpyridazine.     All    doubt   as    to    the   constitution  of   the 
oliues   has  now   been   removed   by  the  degradation  of  4-/?-ani8yl- 
noline  (I)  to  pyridazine  as  shown  in  the  following  scheme  : 


G(CO,U) ,. 


OH N*  N 


III.  OMe-C,H,-C<^^O^jj).^,[J>N     -^ 

IV.  C0,H.C<^('J---2>N    -^    CH<gH:-N>N. 

Further,  the  results  obtained  with  4-anisylcinnoline  confirm  the 
assumption  made  by  Stoermer  and  Fincke  (loc.  cit.),  that  the  removal 
of  carbon  dioxide  from  the  cinnolinic  acids  takes  place  in  the  same 
manner  as  in  the  case  of  the  dibasic  acids  of  the  pyridine  series, 
namely,  from  the  carboxyl  adjacent  to  the  nitrogen  atom. 

2-A7nino-4t'-hydroxybenzophenonej  prepared  by  heating  2-amino- 
4'-methoxybenzophenone  (Ullmann  and  Bleier,  Abstr.,  1903,  i,  176) 
with  hydrobromic  acid,  crystallises  in  colourless  needles,  m.  p.  165°, 
dissolves  in  both  acids  and  bases  with  a  yellow  colour,  and  reacts 
with  magnesium  methyl  bromide,  yielding  a-o-aminophenyl-a-p-anisyl- 
ethyl  alcohol,  NH2'CgH^'CMe(0H)'CgH^'0Me,  which  forms  large,  light 
yellow  crystals,  m.  p.  99°,  and  is  converted  by  boiling  for  one  hour 
with  10%  sulphuric  acid  into  o-aminophenyl-p-anisylethylen^y 

NH2-C6H,-C(CgH4-OMe):CH2. 
This  crystallises  in  colourless  needles,  m.  p.  49°,  and  forms  a  light 
yeWow  platinichloride,  m.  p.  190°.  Its  solution  in  hydrochloric  acid  on 
treatment  with  sodium  nitrite  yields  4:-p-anisylcin7ioline  (I),  long,  pale 
yellow  needles,  m.  p.  85°,  from  which  the  following  derivatives  were 
prepared:  hydrochloride,  B.HCi.HgO,  yellow  crystals,  m.  p.  215°; 
picrate,  m.  p.  150°;  nitrate,  which  crystallises  in  slender,  dark  yellow 
needles,  m.  p.  151 — 152°,  and  reacts  with  silver  nitrate  in  nitric  acid 
or  alcoholic  solution  to  form  the  compound,  Cj^^H-^^O^ 2)'^S^^3i  golden- 
yellow  needles,  m.  p.  250°  (decomp.) ;  sulphate,  B,}l2^0^,  m.  p.  211° 
(decomp.) ;  methiodide,  long,  dark  reddi&h-brown  needles  (decomp.  220°) ; 
methochloride,  which  is  light  yellow,  m.  p.  190°  (decomp.) ;  platini- 
chloride, brownish-yellow  crystals  (decomp.  200°).  It  forms  with 
auric  chloride  in  alcoholic  solution  the  aurichZoridey  2B,2HCl,AuClo, 
slender,  golden  yellow  needles  (decomp.  about  1U0°) ;  in  aqueous  hydro- 
chloric acid  solution  the  normal  aurichloride,  B,HCl,AuC]3,  m.  p.  120° 
(decomp.),  is  produced. 

4:-^Bydroxyp/tenylcinnoline,  Cj^HjQONg,  prepared  by  heating  the 
anisyl  compound  with  hydrobromic  acid,  crystallises  in  pale  yellow 
leaflets,  m.  p.  230°  and  forms  a  sulphate,  BjHgSO^,  light  red  leaflets, 
m.  p.  210°,  and  a  reddish-yellow  platinichloride  (decomp.  252°)  ;  its 
solutions  in  aqueous  sodium  hydroxide  have  an  intensely  dark  yellow 
colour,  and  deposit  a  canary-yellow,  crystalline  sodium  salt,  m.  p.  85°. 
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4-Anisylcinnoline  is  oxidised  by  potassium  permanganate  in 
solution    to     Ai-^-anisylcinnolinic   [^-anisylpyridazine-b  :  G-dicarioasJ' 
acid  (II).     This   crystallises  in  slender,  white  needles,  m.  p.  205°,  t^v 
taining  IHgO,  which  cannot  be  removed  without  simultaneous  loss  *' 
carbon    dioxide    and  transformation  into   4-jo-anisylpyridazine-5-carL>^; 
oxylic  acid ;  it  forms  an  acid  silver  salt,  A 

a  no7'mal  silver  salt,  C^gHgOsNgAggjHgO,  and  a  barium  salt  crystallising 
in  lustrous,  white  leaflets. 

^-^-Anisylpyridazine-b-carhoxylic  acid  (III),  prepared  by  heating  the 
preceding  compound,  forms  long,  pale  yellow  needles,  m.  p.  205°,  and 
yields  a  platinichloride. 

When  warmed  with  dilute  nitric  acid,  4-anisylcinnolinic  acid  is 
converted  into  a  wiiro-derivative  of  4-jo-anisylpyridazine-5-carboxylic 
acid,  CjgHgOgNg,  which  crystallises  in  slender,  felted,  light  yellow 
needles,  m.  p.  230°  (decomp.),  and  probably  contains  the  nitro-group  in 
the  anisyl  residue.  On  reduction  with  ferrous  sulphate  and  ammonia, 
the  nitrocompound  yields  amino-'p-aniFylpyridazine-5-carboxylic  acid^ 
slender,  pale  brown  needles,  m.  p.  225°  (decomp.). 

i-^-Anisylpyridazine,    N*^^    'pTj^C'CgH^'OMe,   obtained  by  the 

distillation  of  4-/?-anisylpyridazine-5-carboxylic  acid  with  soda-lime 
under  diminished  pressure,  forms  almost  colourless,  long  needles, 
m.  p.  85°,  and  when  heated  with  hydrobromic  acid  is  transformed  into 
i-^'hydroxyphenylpyridazine,  long,  colourless  needles,  m.  p.  242°. 

4:-Tp-Hydroxyphenylpyridazine-5-carboxyliG  acid,      1 1  ^^t-A  r^  tx   r\Tyf 

rs  •L'll.L'*Ugll4*Oid. 

prepared  by  heating  4-;?-anisylcinnoIinic  acid  with  hydrobromic  acid, 
crystallises  in  dark  yellow  needles,  m.  p.  225°  (decomp.),  containing 
IH2O,  which  is  lost  at  120°;  the  anhydrous  acid  forms  long,  citron- 
yellow  needles,  m.  p.  240°,  and  is  best  obtained  by  heating  4-jo-anisyl- 
pyridazine-5-carboxylic  acid  with  hydrobromic  acid ;  the  silver  salt  is 
a  yellow  powder. 

When  oxidised  with  potassium  permanganate  in  alkaline  solution, 
the  preceding  compound  yields  pyridazine-4  :  5-dicarboxylic  acid  (IV), 
which  becomes  brown  at  208°  (decomp.  209 — 210°)  (compare  Tauber, 
Abstr.,  1895,  i,  301;  Gabriel,  Abstr.,  1904,  i,  103),  and  is  converted 
by  loss  of  carbon  dioxide  into  pyridazine ;  the  platinichloride  of 
the  latter  base  forms  slender,  yellow  needles  (decomp.  180°).     F.  B. 

A  Red  Indigotin,  5  : 5'-Dichloro-4  : 4'-dimethylindigotin. 
Franz  Kunckell  and  Richaed  Lillig  {J.  pr,  Chem.,  1912,  [ii],  86, 
517 — 518). — 2-Chlo7'oaceto-^-toluidide  forms  snow-white  needles,  m.  p. 
104°,  and  reacts  with  chloroacetyl  chloride  and  aluminium  chloride  in 
carbon  disulphide  solution,  yielding  a> :  4:-dichloro-Q-acetyla'niino-3- 
meihylacetophenone,  NHAc*CgH2MeCl*CO*CH2Cl,  which  forms  yellow 
crystals,  m.  p.  163°,  and  is  converted  by  boiling  with  5%  aqueous 
sodium  hydroxide  and  simultaneous  atmospheric  oxidation  into  a  red  or 
reddish-violet  5  :  b-dicldoro-i :  i' -dimethylindigotin.  w  :  Ai-Dichloro-^- 
amino-Z-methylacetophenone  crystallises  in  yellow  needles,  m.  p.  118°. 

F.  B. 
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F^fnaviour    of     Phenylazoimide    with     Aniline     and     with 

;;-K*»liiidine.       Ludwig    Wolff    {Annalen,     1912,    394,     50 — 68). — 

>^;hough  a diazoketone and  phenylazoimide  react  in  an  analogous  manner 

'^lih    potassium    cyanide,    their    behaviour    with    aniline    is     quite 

(^"^similar.        Whilst     the     diazoketone     yields     an      aailide      (next 

^^age),    phenylazoimide   and    aniline   at  about  150°  yield  a  substance, 

«N«,  m.  p.   151°,  colourless  needles,  which  is  called  dibenzamil, 

. . ,    ,  .    .     ch:ch-ch-nii    .  .  .     „ 

and   to   which   the   constitution    '  „.^tt  Att  xtt^u     *^     provisionally 

ascribed.  It  forms  an  aurichlwide,  m.  p.  148°  (decomp.),  yellow 
prisms,  reacts  with  phenylcarbimideattheordinary  temperature  to  form  a 
pJienykarhamide,  CigHj^ONg,  m.  p.  127 — 128°,  glistening  prisms,  and 
yields  with  acetic  anhydride  at  the  ordinary  temperature  an  oily  acetyl 
derivative,  which  is  converted  by  heating  into  acetyl-o-aminodiphenyl- 
aminey  Ci^Hj^ONg,  m.  p.  121°,  colourless  needles.  The  latter,  which  is 
also  obtained  by  acetylating  o-aminodiphenylamine,  is  converted  by 
boiling   alcoholic    sodium    hydroxide   or    by   cold    hydrochloric    acid 

into  \-p1ienyl-2-methylhenziminazolef  CgH^<C^___^^CMe,  m.  p.  72 — 73°, 

colourless  prisms.  By  benzoylation  with  benzoyl  chloride  and  cold 
10%  sodium  hydroxide,  dibenzamil  yields  a  brown,  viscous  substance 
and  benzoyl-o-aminodiphenylamiTie,  NHBz'CgH^'NHPh,  m.  p.  136°; 
from  the  latter,  1  : 2-diphenylbenziminazole,  m.  p.  111°  (hydrochloride, 
m.  p.  260°  [decomp.]),  can  be  obtained. 

[With  F.  KoLASius.] — Phenylazoimide  and  jp-toluidine  at  140°  yield  a 
substance,  CjgHi^Ng,  m.  p.  116°,  colourless  needles,  by  the  benzoylation 
of  which  a  brown  viscous  mass  is  produced,  from  which  benzo-/?-toluidide 
is  obtained  by  treatment  with  alcohol  and  hydrochloric  acid. 

C.  S. 

Preparation  of  Anthraquinone  Derivatives.  Franz  Ullmann 
(D.R.-P.  248998.  Compare  Abstr.,  1911,  i,  165504).— It  is  found 
that  the  halogenated  pyridazoneanthrones  condense  readily  with 
aromatic  amines  to  form  arylaminopyridazoneanthrones. 

^-AniliTwpyridazoneanthrone,  orange-red  needles,  is  prepared  by 
boiling  pyridazoneA-chloroanthrone  (obtained  from  hydrazine  and 
1  : 4-chloroanthraquinonecarbonyl  chloride),  with  aniline  (6  parts), 
potassium  acetate  (0  4  part),  and  copper  acetate  (0*1  part). 

\-T^ToluidinopJienylpyi'idazoneanthrone,  orange  needles,  m.  p.  290°, 
is  obtained  in  a  similar  manner  from  p-toluidine  and  phenylpyridazone- 
4-ch lor oan throne.      These    compounds    can    be    readily    sulphonated, 
yieldinfi:  soluble  compounds,  which  dye  wool  yellow  shades. 
^  ^  ^  F.M.G.M. 

Diazoanhydrides  (1  : 2:3-Oxadiazoles  or  Diazo-oxides)  and 
Diazoketones.  Ludwig  Wolff  {Annalen,  1912,  394,  23 — 59). — 
Fhenylglyoxalhydrazone,  NHa-NIOH-COPh,  m.  p.  120—121°,  colourless 
needles,  obtained  by  passing  hydrogen  sulphide  into  a  concentrated 
alcoholic  solution  of  diazoacetophenone  containing  a  few  drops  of 
ammonium  sulphide,  is  easily  decomposed  into  acetophenone  and 
nitrogen  by  heating  above  its  m.   p.,  or  by  warming  with  aqueous 


ORGANIC   CHEMISTRY.  *'  \q29 

sodium   hydroxide,   reduces    Fehling's    solution,    ferric    chlorit^^'  ^.^^ 
mercuric  chloride,  and  is  oxidised  quantitatively  to  diazoacetopi  >.  (^e 
by  potassium  permanganate.     It  condenses  with  /j-nitrobenzald.W 
in  warm  alcohol  to  form  phenylglyoxal-^-nitrohenzylideneaziney         A 
NOg-CgH^-CHIN-NrCH-COPh,  ^A 

m.  p.  138°,  yellow  prisms,  and  reacts  with  hot  acetic  anhydride^ 
form   the   acetyl  derivative,    NHAcvNICH'COPh,    m.    p.    145— 146\, 
which,  unlike  the  parent  substance,  has  feeble  acid  properties. 

Phenylglyoxalhydrazone  instantly  reduces  an  ammoniacal  solution 
of  silver  oxide,  and  is  itself  thereby  converted  into  phenylacetamide. 
This  transformation  is  due  to  the  conversion  of  the  initially  formed 
diazoacetophenone  into  the  amide  by  the  ammonia,  the  transformation 
being  catalytically  accelerated  by  the  silver  oxide.  Diazoacetophenone 
is  converted  into  nitrogen  and  benzoylcarbinol  by  boiling  water,  into 
phenylacetic  acid  by  a  solution  of  silver  oxide  in  aqueous  sodium 
thiosulphate  at  50 — 60°,  into  phenylacetamide  by  a  little  silver  oxide 
in  aqueous  ammonia,  and  into  phenylacetanilide  by  boiling  aniline. 
Similarly,  diazoacetone  is  converted  into  propionamide  by  aqueous 
ammonia  containing  silver  oxide,  and  into  propionanilide  by  hot 
aniline. 

[With  R.  Gbeulich.] — By  reduction  to  aminoacetylacetone  and 
subsequent  diazotisation,  oximinoacetylacetone  is  converted  into 
4:-acetyl-5-methyl-l  :  2  :  3-oxadiazole  (diazoacetyl acetone  anhydride), 

IMelCAc* 

a  yellow  oil,  which  yields  diazoacetone,  CHg'OO'CHINg,  b.  p.  4 — 47°/ 
15  mm.,  by  treatment  with  dilute  sodium  hydroxide  at  0°.  Diazo- 
acetone is  a  pale  yellow,  not  unpleasantly  odorous  liquid,  D^  1*0864, 
which  is  converted  into  acetylcarbinol  and  nitrogen  by  water  at  70 — 80°, 
into  diazoacetone  cyanide,  CHg'CO'CHg'NIN'ON  (semicarbazone,  m.  p. 
about  210°  [decomp.],  yellow,  crystalline  powder),  by  concen- 
trated aqueous  potassium  cyanide,  and  into  di-iodoacetone, 

CHg-CO-CHIg, 
by  iodine  in  chloroform  at  30°.     A  concentrated  solution  of   di-iodo- 
acetone in  chloroform  yields  iodine  and  methylglyoxal  by  prolonged 
exposure  to  air  in  diffused  daylight. 

The  diazoanhydride  of  ethyl  acetoacetate  and  boiling  aniline  yield 
ethyl  wosuccinanilate  ;  the  diazo-anhydride  of  acetylacetone  and 
aniline  at  100°  yield  methylacetoacetanilide  ;  the  4-benzoyl-5-m6thyl- 
1:2:  3-oxadiazole  and  aniline  at  85 — 100°  yield  a-benzoylpropionauilide. 
CHMeBz-CO-NHPh,  m.  p.  137—138°,  colourless  prisms,  and  a-acetyl- 
phenylacetanilide,  GHPhAcCO'NHPh,  m.  p.  97°,  colourless  needles. 
The  preceding  reactions  can  be  explained  by  assuming  that  the 
diazo-anhydride  changes  to  the  diazo-ketone ;  this  loses  nitrogen  and 
leaves  a  complex  which  yields  by  migration  of  a  radicle  a  keten  to 
which    the   aniline   adds   to    yield    the    final    product    or    products : 

p.-co-c<^^^S  — >  ii-co-c(:n„)-cor'  — >  r-co-c-cor'  -^ 

R-CO-CR':CO  or  CO:CR-COR'. 

•    [With  R.  Kruche.] — In  the  presence  of  acetic  acid,  the  preceding 
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siibsiJr^   react  in   a  different  manner,  and    yield    1  ;  2  : 3-triazoIes : 

R-^<N=N   +   ^"'^^''  -^  ^•^^■*^<N=N     ■     '■■''*  following 
f;^ulnncefl  have  been  obtained  by  the  interaction  of  a  primary  base 
diazo-anhydride  of  ethylacetoacetate  in  acetic  acid  at  80 — 100°, 
hydrolysis  and  decomposition  of  the  product. 
'}'Meihyl-\-tthy1r\'.  2  :  Z-triazoleA-carhoxiflic  acid, 

m.  p.  184°,  colourless  prisms,  yields  by  heating  5-m'ithi/l-\-ethi/Uriazole, 
b.  p.  25l°/741  mm.;  by  oxidation  by  potassium  perman<,'anate,  the  latter 
is  converted  into  \- ethyl triazole-b-carhoxylic  acid,  m.  p.  178 — 182° 
(decomp.),  from  which  \-ethyltriazole,  b.  p.  238 — 239°  is  obtained  at 
its  m.  p.  l-EthyhriazoIs-4: :  5-dicarboxylic  acid,  m.  p.  about  108 — 110° 
(decomp.),  obtained  by  oxidising  5-methyl-l -ethyl triazole-4-carboxy lie 
acid,  forms  crystals  containing  HgO.  1  :  5-Dimethyl-l  :  2  :  3-triazole  4- 
carboxylic  acid,  C5H702N3,H2O,  m.  p.  about  203°  (decomp.),  colourless 
leaflets,  yields  1  :  b-dimethyltriazole,  b.  p.  255°,  by  heating  ;  the  base 
forms  a  deliquescent  methiodide  and  an  aurichloride,  m.  p.  149 — 150°, 
yellow  needles,  and  yields  l-methyltriazole-5-carboxyh'G  acid,  decomp. 
188°,  colourless  plates,  by  oxidation  with  alkaline  potassium 
permanganate  at  90°.  \-Methyltriazole  has  m.  p.  15 — 16°,  and 
b.  p.  228°. 

l-Benzyl-5-7neikyl-l  :  2  :  Ztriazole-i-carhoxylic  acid,  CijH^^OgNgjHgO, 
colourless  leaflets,  forms  an  ethyl  ester,  m.  p.  79 — 80°.  At  its 
m.  p.,  168 — 169°,  the  anhydrous  acid  is  converted  into  l-benzyl-5- 
methyltriazoU,  m.  p.  84°,  b.  p.  325 — 330°/750  mm..  \-Benzyltriazole-^- 
carboxylic  acid  has  m.  p.  196 — 197°  (decomp.). 

The  decomposition  of  the  acetyl methyloxadiazole  by  ammonia  yields, 
in  addition  to  diazoacetone,  i-aceiyl-5-methyl-l  :  2  : 3-triazole,  m.  p. 
172°,  which  is  readily  soluble  in  aqueous  sodium  carbonate.         C.  S. 

Colour  Bases  of  the  Triphenylm ethane  Group.  Victor 
ViLLiGER  and  Eduard  Kopetschni  {Ber.,  1912,  45,  2910—2922).— 
The  employment  of  ammonia  for  the  purpose  ot  liberating  the  colour 
bases  from  salts  of  the  triphenylmethane  series  leads  to  the  pro- 
duction of  amines  instead  of  carbinols.  These  amine  bases  are 
colourless,  generally  well-crystallised  compounds  which  in  solubility 
and  m.  p.  closely  resemble  the  corresponding  carbinols.  They  can  be 
boiled  for  a  short  time  with  alcoholic  sodium  hydroxide  without  losing 
ammonia.  Acids  transform  them  into  the  corresponding  dyes  : 
CRg-NHg  +  2HC1  =  CRgCl  -f  NH^Cl. 

The  readiest  method  of  estimating  the  ammonia  removable  by  acids 
consists  in  treating  the  amine  with  boiling  methyl  or  ethyl  alcohol, 
whereby  the  ammonia  is  quantitatively  removed,  alkyl  ethers  of  the 
corresponding  carbinols  being  formed.  Perfectly  neutral  alcohol  is, 
however,  incapable  of  bringing  about  the  change,  the  presence  of  a 
trace  of  acid  being  essential. 

Tetramethyldi-p-aminotrip/ienylmethylamine  is  best  obtained  by 
extracting  a  solution  of  Victoria-green  in  aqueous  hydrochloric  acid 
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with  chloroform  and  subsequent  treatment  of  the  dry  chloroform 
extract  with  gaseous  ammonia.  The  use  of  aqueous  ammonia  results 
in  admixture  of  the  amine  with  more  or  less  carbinol.  It  has 
m.  p.  138°.  When  heated  for  some  time  at  about  110°,  it  d^compose-^ 
with  evolution  of  ammonia  and  methylamine.  B3iling,  faintly  acid 
ethyl  alcohol  transforms  it  quantitatively  into  the  corresponding 
ethyl  ether,  m.  p.  162—163°. 

FhenyUetramethi/ldi--p-aminotriphenylmethyla77iine,  prisms,  m.  p. 
187 — 195°  (decomp.)  according  to  the  rate  of  heating,  may  be  pre- 
pared by  treating  a  solution  of  Victoria-green  in  pyridine  with  excess 
of  aniline,  or,  better,  by  heating  the  methyl  ether  of  tetrametbyl- 
jt?-diaminotriphenylcarbinol  with  aniline  during  two  to  three 
hours  at  135 — 145°  The  aniline  removable  by  acid  may  be  estimated 
by  boiling  the  substance  in  feebly  acid  alcoholic  solution,  and 
subsequent  distillation  of  the  aniline  in  steam  and  titration  of  it  by 
means  of  iV/10-sodium  nitrite. 

Tetramethyldi-/?-aminotriphenylcarbinol  is  obtained  by  the  gradual 
addition  of  sodium  hydroxide  to  an  aqueous  solution  of  Victoria- 
green.  It  separates  from  light  petroleum  in  indistinct  crystals, 
m.  p.  120 — 122°,  and  from  ether  in  microscopic  cubes,  m.  p.  109 — 110°. 
Solutions  of  it  in  toluene  or  xylene  deposit  large  quadratic  plates  or 
cubes,  m.  p.  about  109°,  which,  however,  obstinately  retain  traces  of 
the  solvent.  Apparently,  this  is  a  case  of  dimorphism,  since  the 
crystals  of  m.  p.  120 — 122°  can  be  transformed  into  those  of  m.  p. 
109 — 110°  by  crystallisation  from  ether,  whilst  the  m.  p.  of  the 
latter  can  be  raised  to  120 — 122°  by  crystallisation  from  light 
petroleum.  The  compounds  described  by  0.  Fischer  (Abstr.,  1881, 
587)  and  by  Doebner  (Abstr.,  1883,  861)  appear  to  have  been 
impure. 

Hexamethyltri-^-aminotriphenylmethylamine,  leaflets,  m.  p.  190 — 195° 
(decomp.),  is  obtained  by  treating  a  solution  of  crystal-violet  in 
chloroform  with  gaseous  ammonia.  Feebly  acid  ethyl  alcohol  trans- 
forms it  into  the  corresponding  ethyl  ether,  m.  p.  143°  (compare 
Rosenstiehl,  Abstr.,  1895,  i,  377).  The  carbinol  decomposes  at 
205—210°  (compare  Wichelhaus,  Abstr.,  1886,  362). 

Tri-^aminotriphenylmethylaminef  which  does  not  melt,  is  prepared 
by  grinding  para-magenta  with  aqueous  ammonia  (20%),  or,  better, 
by  pouring  a  concentrated  solution  of  the  same  substance  in  methyl 
alcohol  into  saturated  methyl-alcoholic  ammonia.  Weakly  acid 
methyl  alcohol  converts  it  into  the  corresponding  methyl  ether 
(compare  Baeyer  and  Villiger,  Abstr.,  1904,  i,  786). 

The  amine  bases  of  the  triphenylmethane  dyes  show  a  close 
analogy  to  leucoauramine  ;  thus,  the  latter  when  heated  with  weakly 
acid  ethyl  alcohol  evolves  ammonia,  and  leaves  an  oil  which  is 
transformed  by  dilute  hydrochloric  acid  into  tetramethyldiamino- 
benzhydrol,  m.  p.  102°.  When  ethyl  alcohol  is  replaced  by  methyl 
alcohol,  methoxytetramethyldiaminodiphenylmethane,  m.  p.  71 — 72°, 
is  produced.  The  reverse  transformation  of  the  hydrol  into  the 
amine  was  also  attempted.  Tetramethyldiaminobenzhydrol  picrate 
when  treated  with  ammonia  in  aqueous  or   methyl-alcoholic  solution 
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yit^iartl,  Lowmer,  tl»e  inline,  NH[CU(Cj5Tr^-NMe2)2l.^,  rn.  p.  188° 
(Weil,  Abstr,   1«94,  i,  419  gives   185°).  H.  W. 

Pyriniidines  and  the  Reactions  of  Amidines  with  Ethyl 
Acetoacetate.  Peteh  J.  Sciiestakoff  and  N.  Kazakoff  {J.  Jiuss. 
PhyB.  Chem.  Soc,  1912,  44,  1312— 1320).— According  to  Pinner 
(Abstr.,  1893,  i,  735),  the  synthesis  of  pyrimidines  by  the  interaction 
of  amidires  and  ethers  of  )3-ketonic  acids  (or,  in  general,  /?  diketones) 
fails  in  the  case  of  forraamidire,  in  which  the  amidine  group  is  united, 
not  with  carbon,  but  with  hydrogen;  the  conapound  formed  in  the 
latter  instance  was  regarded  by  Pinner  as  ethyl  /S-cyanocrotonate. 

Guanidine  also  reacts  with  ^-diketones,  yielding  pyrimidine 
derivatiyes,  but  it  has  not  been  established  whether  the  two  araino- 
groups  or  one  amino-  and  one  imino-group  of  the  guanidine  molecule 
take  part  in  the  ring-formation.  In  order  to  settle  this  point,  the 
authors  have  investigated  the  interaction  of  ethyl  acetoacetate  and 
3-methylpyrazolone-l-carbamidine  (see  below).     If  the  residue, 

is  indicated  by  Pz,  the  course  of  this  reaction  is  expressed  by  the 
equations:  (1)  NH2*CPz:NH  +  CH2Ac-C02Et  = 

NHg  -j-NHg-CPzICAc-COgEt, 
Pz-C==C-C02Et  ^^         Pz-C=C-C02Et 

^^^^'^  AH260.CH3      =     ^^^     +        ^=6Me         • 

(compare  Dains,  Abstr.,  1902,  i,  602).  The  interaction  of  formamidine 
and  ethyl  acetoacetate  probably  proceeds  similarly,  the  compound 
described  by  Pinner  as  ethyl  /iJ-cyanocrotonate  having  the  structure 

Hence,  )3-keto-acids  react  to  form  pyrimidines  only  with  amidines 
containing  in  the  molecule  the  complex  C-C(Nlf2)*^H,  amidines  in 
which  the  carbon  atom  of  the  amidine  group  is  united,  not  with 
carbon,  but  with  hydrogen  or  nitrogen,  giving  derivatives  containing 

the  ring  -C<^>C-. 

Further,  the  above  results  indicate  that  the  a-modification  of 
2-amino-6  -  hydroxy  -  4  -  phenylpyrimidine  obtained  by  Warmington 
(Abstr.,  1893,  i,  369)  from  ethyl  benzoylacetate  and  guanidine  has  the 

structure:   NH:C<^M.*^(^pj|>CH,    the   )3-modification    being   the 

tautomeric  form  NH2-C<^lPi^pj|>CiI. 

CMe-N 
Z-Methylpyrazolone-\-carhamidine,    T  ^N'C(NH2)INF,       pre- 

pared  by  the  action  of  aminoguanidine  on  ethyl  acetoacetate,  forms 
long,  colourless  needles,  m.  p.  235°  (decomp.),  and  reduces  neither 
Fehling's  solution  nor  ammoniacal  silver  solution.  With  benzaldehyde 
it  yields  3-methylA-benzylidenepyrazolone- 1  -carbamidiney 
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which  forms   orange  crystals,  m.  p.    210°   (decomp.).     The   oximino- 

CMe N 

derivative,    i  ^      ^N*C(NH2)INH,  forms  pale  green  crystals, 

m.  p.  222°. 

With   ethyl    acetcacetate,    S-raethylpyrazolone-l-carbamidine    gives 
CMe— N  V(00  Ft^ 

the  compound^  i        ^^^N'O*^  ^  ^^]^CMe,  which  forms  colourless 

0x12*00  ,JN 

or  faintly  yellow  crystals,  m.  p.  180°,  has  the  normal  molecular  weight 
in  freezing  phenol,  gives  an  intense  green  coloration,  changing  to 
brown  on  heating,  with  ferric  chloride,  and  when  heated  with 
hydrochloric  acid  yields  carbon  dioxide  and  a  colourless  compound^ 
m.  p.  155°.  T.  H.  P. 


Preparation  of  1-;?- Dimethyl aminophenyl-3  : 4 :  4-trimethyl- 
5-pyrazolone.  Farbwerke  vorm.  Meister,  Lucius  &  Bruning  (D.R.-P. 
248887). — When  l-phenyl-3  :4  :  4-trimethyl-5-pyrazolone  is  nitrated 
at  0 — 5°  in  concentrated  sulphuric  acid  solution,  it  yields  l-ip-nitrophenyl- 
3  :  4  :  4:-trimethyl-5 -pyrazolone,  spear-shaped  crystals,  m.  p.  126°;  this 
on  reduction  with  tin  and  hydrochloric  acid  furnishes  l-p-amino- 
pheny  1-3  :  4: :  4:-trimethyl-6 -pyrazolone,  colourless  needles,  m.  p.  116°, 
which  forms  a  crystalline  hydrochloride,  and  on  alkylation  is  converted 
into  l-jp-dimethylaminophenyl-3  :  4  :  4:-trimeihyl-5-pyrazolone, 

m.  p.  58—59°.  F.  M.  G.  M. 


Preparation  of  Indophenols  of  the  Benziminazole  Group 
and  their  Leuco-derivatives.  Actien-Gesellschaft  fur  Anilin- 
Fabrikation  (D.R.-P.  248091.  Compare  Abstr.,  1893,  i,  433).— When 
benziminazoles  containing  an  amino-group  in  the  para-position  to  the 
imino-group  are  oxidised  together  with  phenols  containing  a  free  para- 
position  they  furnish  a  new  series  of  indophenols. 

5-Amino-2-methylbenziminazole  (Abstr.,  1898,  i,  44)  when  oxidised 
in  the  presence  of  phenol  by  means  of  sodium  hypochlorite  yields  an 
indophenol  which  separates  in  brownish-red  flakes  ;  the  leuco-compound 
obtained  by  its  reduction  with  sodium  sulphide  is  isolated  as  a 
yellow  powder. 

The  analogous  compound  from  o-cresol  is  described,  and  those  from 
other  iminazoles  and  phenolic  compounds  discussed  in  the  original. 

F.  M.  G.  M. 


Action  of  Acetic  Anhydride  on  l-Aminoa^oosafranone. 
Friedrich  Kkhrmann  and  A.  Masslenikoff  {Ber.,  1912,  46, 
2891 — 2895). — The  following  behaviour  of  1 -amino«joosaf ranone  is  in 
complete  harmony  with  the  conception  of  a/?osafranone  as  a  phenol- 
betaine.  When  1 -aminoa;t?osafranone  sulphate  is  heated  with  10  parts 
of  acetic  anhydride  on  the  water-bath  until  the  colour  has  changed  to 
ponceau-red,  and  the  solution  is  diluted  with  water  and  basified  with 
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aqueous  ammonia,    \acelyl&.\)08afranon«   (annexed 
NHAc    formula),  greenish-black  crystals  with  blue  reflex, 
is  obtained. 

When  the  preceding  sulphate  is  shaken  with 
acetic  anhydride  (10  parts)  and  anhydrous 
sodium  acetate  (I  part)  at  the  ordinary  tempera- 
ture until  the  solution  has  a  magenta  colour,  and 
the  solution  is  treated  with  water  and  sodium  chloride,  \-amino- 
3-acetoxi/-l0-])heni/lphenazoniu7n  chloride, 

OAc-C,H2(NH2)<^~>C,H4, 

is  obtained  as  a  brownish- violet,  crystalline  powder,  from  which 
1 -aminon;;osafranone  is  regenerated  by  aqueous  ammonia  at  the 
ordinary  temperature.  By  heating  1-acetylaminoajoosafranone  with 
acetic  anhydride  and  s-odium  acetate  on  the  water-bath  until  an  orauge- 
red  solution  is  obtained,  and  diluting  with  water  and  adding  sodium 
chloride,  l-aceti/lainino-d-acetoxy-lO-phenylphenazonium  chloride  is 
obtained  as  a  brick-red,  crystalline  powder  ;  its  platinichloride  is  also 
a  brick-red,  crystalline  powder.  C.  S. 

Addition  of  Phenylazoimide  to  Quinones.  Ludwig  Wolff 
(Annalen,  1912,  394,  68—85)  [with  G.  K.  Grau]. — Approximately 
equal  quantities  of  /?-benzoquinone  and  phenylazoimide  react  in  benzene 
at  60 — 65°  to  yield  after  twenty-four  hours  quinhydrone,  4  :  7-diketo- 

l-phenyl-l  :  2  :  3-bemtrmzole,    N  n ,^>N,    m.    p.     180—184° 

(decomp.),     golden-yellow    leaflets;    4: :  8-diketo-l  :  5-dijihenylbenzditri- 

NPh'C'CO'C N 

azole,       N<^ n         n  ^.j-p,  ^N,    dtcomp.  about  1540°,    colourless 

plates  ;  4  :  S-diketo-\  :  7-diphenylbenzditriazoley 

^^  .NPh-C-CO-C-NPh.   ^, 

^N C-CO-C N^    ' 

m.  p.  280 — 285°  (decomp.),  yellow  needles,  and  a  yellow  substance, 
CjgHj^OgN^,  m.  p.  157°;  the  last  has  not  been  examined  further. 

4  :  7-Diketo-l-phenyl-l  :  2  ;  3-benztriazole  is  reduced  to  the  corre- 
sponding quinol,  Ci2H90^Ng,H20,  m.  p.  203°  (decomp.),  colourless 
Beedles,  by  zinc  dust  and  acetic  acid,  yields  l-phenyl-l  :  2  :  3-triazole- 
4  :  5-dicarboxylic  acid  by  oxidation  wifcli  sodium  hypobromite,  forms  a 
semicarbazoiie,  C^^^^O.-^^,  m.  p.  247 — 248°  (decomp.),  brown  needles, 
and  reacts  with  aniline  in  warm  alcohol  to  form  the  oni/iwo- derivative, 

NHPh'CgH02<C >j^^>  ™-  P-  235°  decomp.),  reddish-brown  needles. 

The  anilino  derivative  is  converted  into  Q-hydroxy-4::7-diketo-l-phenyl- 

1:2:  3-benztriazole,  OH-CoH02<^^>N,H20,  yellow  needles,  m.  p. 

about  165 — 168°  (decomp.)  when  anhydrous,  by  warm  2%  sodium 
hydroxide,  whilst  the  semicarbazone  is  converted  by  boiling  3%  sodium 
hydroxide   into   ammonia,  carbon    dioxide,    nitrogen,  and   7-hydroxy- 

l-phenyl-l:  2: 3-benztriazole,  OH-C6H3<^^>N,  m.  p.  234°,  almost 

colourless  needles. 
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4  : 8-Diketo-l  :  5-diphenylbenzditriazole  is  converted  into  1-phenyl- 
1:2:  3-triazole-4-caiboxylic  acid  by  hob  5%  sodium  hydroxide.  4  :  8- 
Dikelo-1  :  7-diphenylbenzditri;izole  forms  a  semicarbazoney 

m.  p.  about  265°  (decomp),  yellow  needles,  and  is  converted  by 
hot  aqueous  sodium  carbonate,  ammonia,  or  sodium  hydroxide  into 
diphe7iylditriazoU-ketone-^-carhoxyUc  acid, 

NPh.C(CO,H)^^,^^.^^CH.NPh. 


■N' 


^N: 


m.  p.  230°,  colourless  needles  (semicarbazone,  Ci^Hj^OgNg,  m.  p,  234°, 
colourless  needles  ;  oxinie,  CjgHjgOgN^,  m.  p.  about  175°  [decomp.] ), 
which  yields  1-phenyl-l  :  2  :  t5-triazole-4  :  5-dicarboxylic  acid  by  oxida- 
tion with  warm  alkaline  potassium  permanganate,  and  is  converted  at 
200 — 230°  into  diphenylditriazole  ketone,  Cj^H^^^Ng,  m.  p.  231°, 
colourless  needles  (oxiine,  m.  p.  247°  [decomp.]  ).  0.  S. 

[Preparation    of    Anthraquinone    Derivatives.]       Chemische 
Fabrik     Griesheim-Elektron     (D.R.-P.    250274). — When    the  azo- 

compound  (a  dark  blue  powder) 


crystals,  and  on 
compound  : 


\    I 


I    I 


CH  obtained  by  coupling  diazotised 

2-aminoanthraquinone  with  2- 
aminoanthracene  is  oxidised  with 
sodium  dichromate  in  acetic  acid 
solution  it  furnishes  the  compound 
(annexed  formula),  orange-yellow 
further    oxidation   in    sulphuric  acid    solution   the 


CH 


F.  M.  G.  M. 


Preparation  of  Azo-conipounds  by  Removal  of  Halogen  in 
the  1  : 6-  and  1  :  10- Positions.  Robert  Stolle  and  Fr.  Schmidt 
(Ber.,  1912,  46,  3116— 3123).— The  previous  work  (Abstr.,  1911,  i, 
508)  on  the  formation  of  azo-compounds  by  the  removal  of  halogen 
from  the  a :  ^-positions  has  been  extended  to  di-a)-chloro-3  : 6-dibenz- 
hydryl-1  :  2  :  4  :  5-tetrazine  (I)  and  di-ca-chloro-2  : 5-dibenzhydryl- 
1:3:  4-triazoles  of  the  constitution  II  (where  X  =  H,  /j-CgH^'OH,  and 
jo  CgH^'NMeg),  but  in  the  latter  case  the  azo-compounds  thus  produced 
were  too  unstable  to  be  isolated. 

CPh2Cl-C<^:^>C-CPh2Cl  CPh2Cl-C<^^>C-OPh3Cl 

(1*)  .  (II.) 

An  example  of  the  formation  of  an  azo-compound  by  the  removal  of 
halogen  in  the  a  :  K-positions  is  also  recorded. 

\-^- Hydroxy2)henyl-2  :  5-dibenzhydryl-l :  3  :  i-triazole    (formula    III, 

(III.)     C!HPh2-C<^^>C-OHPb2, 
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prepared  by  heating  bis-diphenylacetylhydrazide  chloride  with  ;7-amino- 
plicnol,  forms  stout  crystals,  m.  p.  283",  and  on  chlorination  yields  a 
cA/oro-derivative,  which  gives  an  intense  violet  coloration  when 
shaken  with  mercury  in  benzene  solution. 

l-pDimethylamino -  2  :  5-dibenzhydryl -1:3:  i-triazole  (III,  X  = 
;t)-CgH^*NMe2),  obtained  in  a  similar  manner  from  jo-aminodimethyl- 
aniline,  forms  colourless  crystals,  m.  p.  249°,  and  yields  a  cMoro- 
derivative,  m.  p.  204°  (not  sharp)  which  also  gives  a  violet  coloration 
when  its  benzene  solution  is  shaken  with  mercury. 

l-A7nino-2  :  5-dibenzhydryl-l  :  3  :  i-triazole  (III,  X  =  NH^)  is  obtained 
by  heating  3  :  6-dibenzhydryl-l  :  2-dihydro-l  :  2  : 4  : 5-tetrazine  {loc.  cit.) 
with  alcoholic  hydrogen  chloride.  It  crystallises  in  colourless,  felted 
needles,  m.p.  239°,  and  is  accompanied  by  s-bi-diphenylacetylhydrazide. 

2  :5-Dibenzhydryl-l  :  3  :4:-triazole  (III,  X  =  H),  prepared  by  the 
addition  of  sodium  nitrite  to  a  solution  of  the  preceding  compound 
in  alcoholic  hydrogen  chloride,  forms  colourless  prisms,  m.  p.  197°,  and 
is  also  produced,  together  with  a  substance,  m.  p.  212°,  by  heating 
bi-diphenylacetylhydrazide  chloride  with  alcoholic  ammonia  at  80°. 

The  interaction  of  diphenylacetyl  chloride  and  l-amino-2  : 5-dibenz- 
hydryl-1  :  3  : 5-triazole  in  benzene  solution  in  the  presence  of  pyridine 
yields  \-diphenylacetylamino-2  : 5-dibenzhydryl-l  :  3:  5-triazole  (III,  X  = 
NH'CO'CHPhg),  prisms,  m.  p.  285°,  and  the  corresponding  l-bi-diphenyl- 
acetyla7nino-deriv&ti\e  [III,  X  =  N(CO*CHPh2)2],  stout  prisms,  m.  p. 
186°. 

\-Diphenylacetylamino-3  :  6-dibenzhydryl'l  :  2-dihydro-l  :  2  :  4  :  5-tetr- 

aziney  ATTT.j^/pi.'pTTpi   .^C'CHPhg,    obtained    from    diphenylacetyl 

chloride  and  3  :  6-dibenzhydryl-l  :  2-dihydro-l  :  2  :  4  :  5-tetrazine  in  a 
similar  manner,  crystallises  in  leaflets,  m.  p.  185°. 

Di-o)-chloro-3  :  Q-dibenzhydryl-1  :  2  :  4  :  5-tetrazine  (formula  I),  pre- 
pared by  chlorinating  3  :  6-dibenzhydryl-l  :  2  :  4  : 5-tetrazine  in  boiling 
carbon  tetrachloride  solution,  forms  stout,  violet-red  crystals,  m.  p. 
162°  (decomp.),  and  is  slowly  converted  by  boiling  in  ethyl  acetate 
solution  into  tetraphenylsuccinonitrile.  When  shaken  with  mercury 
in    benzene    solution   it    forms    3  : 6-bi-dipIienylinethylene-3  :  Q-dihydro- 

i  ;  2  :  4  : 5-Utrazine,    CPh2:C<^:^>C:CPh2.     The   latter    compound 

crystallises  in  black  prisms,  having  a  metallic  lustre,  and  explodes  at 
about  170°  when  rapidly  heated.  On  reduction  with  zinc  and  acetic 
acid  it  yields  3  :  6-dibenzhydryldihydro-l  :  2  :  4  : 5-tetrazine.  It  com- 
bines with  chlorine  to  form  the  original  dichlorotetrazine,  and  with 
bromine,  yielding  di-o)-bromo-3  :  Q-dibenzhydryl-l  :  2  :  4  : 5-tetrazine,  m.  p. 
162°  When  heated  either  alone  at  170°  or  in  benzene  solution,  it  loses 
nitrogen  with  the  formation  of  tetraphenylsuccinonitrile. 

DipJi^nylacetylhydrazide,  CHPhg'CO-NH'NH^,  prepared  by  heating 
ethyl  diphenylacetate  with  hydrazine  hydrate,  crystallises  in  prisms, 
m.  p.  135°,  and  is  converted  by  the  action  of  ethyl  oxalate  at 
140 — 170°  into  Pfi'-bi-diphenyla>ceiyloxalylhydrazide, 

C202(NH-NH-CO-CHPh2)2, 
which  crystallises  in  slender  needles,  m.  p.  315°,  and  when  heated  with 
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phosphoryl  chloride  yields  5  :6'-dibenzhydryl-2  :2'-bi8-l:S:4:-oxadiazole, 

CHPh2-C<^^^>C-C<?Q^C-CHPh2,    colourless    needles,    m.    p. 

235°.  On  chlorination  in  boiling  carbon  tetrachloride  solution,  this 
gives    rise   to    di-oichloro-6  : b' -dibenzhydryl-^, :  2'-6is-l  :  3  :  ii-oxadiazole, 

CPh2Cl-C<^^^>C-C<^Q^>C-CPb2Cl,  m.  p.  249°,  from  which  the 

halogen  in  the  ax-positions  is  removed  by  shaking  with  mercury  in  hot 
xylene  solution.     The  resulting  aso-compound, 

cph2:c<?^^>c:c<?^^c:cph2, 

could  not  be  isolated  in  a  state  of  purity.  Its  solutions  in  xylene  have 
an  intense  emerald-green  colour,  which  disappears  when  the  solutions 
are  exposed  to  the  simultaneous  action  of  air  and  moisture.  Addition  of 
alcohol  to  the  decolorised  solutions  yields  di-oi-hydroxy-b :  b' -dihenzhydryl- 
2  :  2'-bis-l  :  3  :  ^-oxadiazohy  m.  p.  225 — 235°  (decomp.), 

F.  B. 

Azo-salicylic  Acid  and  Azo-hydroxynaphthoic  Acid  Dyes. 
Anukul  C.  Sircar  and  Edwin  K,.  Watson  (/.  Soc.  Chem.  Ind.,  1912, 
31,  968 — 971). — In  a  previous  paper  {ibid.,  1911,  30,  6)  it  has  been 
shown  that  benzeneazosalicylic  acid  when  dyed  with  a  chrome 
mordant  is  characterised  by  a  fastness  towards  light,  alkali,  and  acid, 
superior  to  that  of  any  other  simple  monoazo-dye.  Attempts  to 
prepare  similar  dyes  having  the  same  all-round  fastness,  but  of  a 
deeper  colour,  by  replacing  the  phenyl  group  with  heavier  hydrocarbon 
residues  or  with  other  groups  containing  chromophores,  and  also  by 
substituting  the  a-hydroxynaphthoic  acid  residue  for  that  of  salicylic 
acid,  met  with  only  partial  success.  Brown  and  claret-brown  shades 
on  chrome-mordanted  wool  were  obtained,  but  only  by  the  introduction 
of  such  groups  as  are  prejudicial  to  fastness  towards  milling  and  light. 

m-Xyleneazosalicylic  acid,  C6H3Me2'NIN'CgH3(OH)'C02H,  prepared 
from  diazotised  m-xylidine  and  salicylic  acid,  crystallises  in  orange- 
yellow  needles,  m.  p.  201°,  and  forms  a  sodium  salt,  crystallising  in 
slender,  yellow  needles. 

m-Xyleneazo-a-hydroxynaphthoic   acid, 

C„H3Me,-N:N-CioH,(OH)-C02H, 
forms  yellowish-brown  needles,  m.  p.  180°;  its  sodium  salt  crystallises 
in  brownish-yellow  needles. 

"P'Ethoxybenzeneazo-a-hydroxynaphthoic  acid, 

OEt-C6H4-]Sf:N-CioH5(OH)-C02H, 
prepared  by  coupling  ^-phenetidine  with  a-hydroxynaphthoic  acid, 
forms  yellowish-brown  needles,  m.  p.  198*5°.  Diazotised  jo-amino- 
azobenzene  combines  with  salicylic  acid,  yielding  benzeneazobenzene-^- 
azosalicylic  acid,  NPh:N-CfiH4-N:N-CgH3(0H)-C02H,  a  yellowish- 
brown  powder,  m.  p.  248 — 250°,  and  with  a-hydroxynaphthoic  acid  to 
form  benzeneazobemene-'f^-azo- a-hydroxynaphthoic  acid,  m.  p.  200 — 205°. 

Benzeneazobenzene-jt?-diazonium  chloride  (Hewitt  and  Thole,  Trans., 
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1910,97,514)  isobtuned  in  orange  prissnis  by  passing  nitrous  acid  into 
a  solution  of  p-aminoazobenzene  in  alcoholic  hydrogen  chloride. 

Attempts  to  couple  naphthaleneazo-a-naphthalene-4-diazonium  sulph- 
ate and  beDzeneazo-a-naphthalene-4-diazonium  sulphate  with  salicylic 
acid  proved  unsuccessful. 

Diazotised  6  : 8-disulphonaphthalene-2-azo-a-naphthylamine  combines 
with  salicylic  acid  to  form  6  :  S-di8ulphonaphthale7ie-2azo-a-naphthalene- 
i-azosalicylic  acid,  G,Qll^(m^'R)y^:^'C^,U,;^:N^C^U^{OHyCO^H, 
and  with  a-hydroxynaphthoic  acid,  yielding  6  :  S-disulphonaphthalene- 
2 -azo-a-naphthalene-^-azo  ah/droxyiuiphthoic  acid, 

c,„h,(so,u),-n:n-c,„h,-n:n-c,<,h,(oh)-co,h, 

which  forms  a  hygroscopic,  reddish-brown  powder. 
DipJienylAi :  ^'-biaazo-ahydroxynaphthoic   acid, 

c,2H,[n:n-c,oH,(oh)-co2H]2, 

prepared  by  coupling  diazotised  benzidine  with  a-hydroxynaphthoic 
acid  is  a  brownish-black  powder,  which  does  not  melt  below  275°. 

The  colorations  produced  by  dissolving  the  dyes  in  alkalis  and 
also  in  strong  sulphuric  acid  together  with  the  shades  obtained  on 
unmordanted  and  chrome-mordanted  wool  are  described.  F.  B. 

The  Formation  of  Lakes  between  /?-Nitrobenzeneazo-/3- 
naphthol  and  Aluminium  and  Antimony  Compounds.  Robert 
Strebinger  {Zeitsch.  angew.  Chem.,  1912,  25,  2196 — 2200). — In  alkaline 
solutions  of  aluminium  sulphate  the  formation  of  a  lake  with  p-nitro- 
benzeneazo-^-naphthol,  either  atroom  temperatures  or  at  high  tempera- 
tures, or  in  the  presence  of  tartaric  acid,  takes  place  to  such  a  slight 
extent,  if  at  all,  that  it  is  of  no  technical  importance.  There  is  also 
practically  no  lake  formation  when  the  above  azo-compound  is  made 
from  a  diazotised  solution  of  jo-nitroaniline  and  alkaline  /:?-naphthol  in 
the  presence  of  aluminium  sulphate.  The  same  results  hold  when 
tartar  emetic  is  used  in  place  of  aluminium  sulphate. 

All  the  preparations  obtained  in  the  presence  of  aluminium  sulphate 
contained  traces  of  SO^'-anion.  T.  S.  P. 

Constitution  of  Dyes  Containing  Negative  Substituents 
Derived  from  Sulphonic  Acids  of  a-Naphthylamine  and  of 
a-Naphthol.  LuDWiG  Gattermann  and  Hans  Liebermann  (Annalerf, 
1912,  393,  198 — 214). — Diazotised  ^-chloroaniline,  2  :  5-dichloroaniline, 
2  :  4  :5trichloroaniline,  o-,  7w-and  p-nitroaniline,  4-chloro-3-nitroauiline, 
2  : 4-dinitroaniline,  sulphanilic  acid,  and  o-nitroaniline-;?-sulphonic  acid 
have  been  condensed  with  a-naphthylamine-3-  and  -5-sulphonic  acid  in 
acetic  acid  solution  and  with  a-naphthol-3-  and  -5-sulphonic  acid  in 
aqueous  sodium  hydroxide  in  order  to  ascertain  how  the  relative 
amounts  of  o-  and  ;;-azo-dyes  produced  in  each  case  are  influenced  by 
the  presence  of  the  negative  substituents. 

Those  of  the  preceding  amines  which  are  difficultly  diazotised  by  the 
usual  methods  are  treated  as  follows.  Sodium  nitrite  (10*6  grams)  is 
added  gradually  to  180  grams  of  well  cooled,  concentrated  sulphuric 
acid,  and  the  mixture  is  heated  at  80^  for  three  to  four  hours. 
Eighteen  grams  of  the  nitrososulphuric  acid  (  =  1  gram  of  sodium  nitrite), 
cooled  in  ice,  are  stirred  and  treated  rapidly  with  rather  more  than  the 
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calculated  amount  of  the  amine.  If  a  drop  of  the  solution  poured  on 
ice  contains  nitrous  acid,  the  solution  is  heated  at  about  60°  for  a 
short  time.  It  is  then  poured  on  to  ice,  the  solution  of  the  diazo- 
sulphate  is  diluted  to  about  250  c.c,  and  filtered  from  the  excess  of  amine. 

The  azo-djes  obtained  are  examined  as  follows  :  The  washed  and 
dried  crude  product  is  decolorised  by  stannous  chloride  and  hydro- 
chloric acid  on  the  water-bath,  the  solution  is  diluted  with  water,  and 
the  naphthylenediaminesulphonic  acids  or  aminonaphtholsulphonic 
acids  are  collected  and  washed,  when  necessary,  with  ether  to  remove 
the  accompanying  primary  amine. 

The  solubilities  of  1  :  2-  and  1 :4-naphthylenediaminesulphonic  acids  in 
aqueous  sodium  sulphite  are  so  different  that  they  can  be  quantitatively 
separated  in  a  mixture  of  both,  and  hence  the  amounts  of  the  ortho- 
and  para-isomerides  in  the  original  azo-dye  can  be  calculated.  The 
presence  of  the  1  : 2-naphthylenediaminesulphonic  acide  in  the  mixture 
of  acids  obtained  can  be  detected  :  (i)  by  the  intense  green  coloration 
produced  by  aqueous  ferric  chloride,  and  (ii)  by  the  yellow  precipitate 
of  sodium  naphthaphenanthrazinesulphonate  produced  by  the  addition 
of  the  sodium  hydrogen  sulphite  compound  of  phenanthraquinone  to  a 
solution  of  the  acids  in  aqueous  sodium  acetate  faintly  acidified  with 
acetic  acid.  The  orientation  of  the  amino-gronps  in  the  naphthylene- 
diaminesulphonic acids  is  determined  by  replacing  the  sulphonic  acid 
group  by  hydrogen  by  reduction  with  sodium  amalgam  and  sulphurous 
acid,  and  isolating  and  characterising  the  resulting  naphthylene- 
diamines. 

The  position  of  the  amino-group  in  the  aminonaphthol-5-sulphonic 
acids  is  determined  by  eliminating  the  sulpho-group  as  above.  In  the 
case  of  the  aminonaphthol-3-sulphonic  acids,  however,  it  is  necessary  to 
heat  the  acids  with  stannous  chloride  and  concentrated  hydrochloric 
acid  at  110°  in  a  sealed  tube,  whereby  2-amino-l-naphthol-3-sulphonic 
acid  is  converted  into  2-amino-l-naphtho]. 

The  results  of  the  experiments  show  that,  although  a  sharp 
generalisation  cannot  be  made,  the  presence  of  the  negative  substit- 
uents  in  the  diazotised  amine  facilitates  in  general  the  formation  of 
the  para-azo-dye ;  thus  a-naphthylamine-5-sulphonic  acid  usually 
yields  a  mixture  of  the  ortho-  and  the  para-azo-dyes,  the  amount  of  the 
latter  being  greater  the  larger  the  number  and  the  more  strongly 
negative  the  character  of  the  substituents  in  the  diazotised  amine. 
The  presence  of  a  sulpho-group  in  the  diazotised  amino  causes 
abnormal  results;  thus  a-naphthylamine-5-sulphonic  acid  forms 
exclusively  the  ortho-azo-dye  with  diazotised  sulphanilic  acid,  and 
exclusively  the  para-azo-dye  with  diazotised  o-nitroaniline-jt?-sulphonic 
acid. 

In  general,  the  naphtholsulphonic  acids  have  a  greater  tendency  than 
the  naphthylaminesulphonic  acids  to  form  para-azo-dyes,  and  the 
3-sulphonic  acids  have  a  greater  tendency  than  the  5-sulphonic  acids 
to  form  ortho-azo-dyes.  C.  S. 

Existence  of  Primary  Arylnitrosoamines  as  well  as  the 
Isomeric  anUDiazohydrsitea.  Authlju  Hantzscii  (/i«r.,  1912,45, 
3036 — 3040). — Bamberger  (this  vol.,  i,  733)  has   stated  that  primary 
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arylnitrosoamines  do  not  exist.  The  reasons  are  now  summarised 
for  the  existence  of  the  primary  nitrosoamines  as  the  pseudo-acids 
corresponding  with  the  a?i<t-diazohyd rates.  They  afford  the  first 
example  of  structural  isomerism  within  a  purely  inorganic  complex 
(N,OH). 

In  particular,  proof  of  this  individuality  is  afforded  by  the  fact  that 
the  compound  NOg'C^H^'Ng'OH  shows  selective  absorption  in  ethereal 
solution  as  the  diazohydrate,  NOg'C^^H^'NIN'OH,  whereas  it  absorbs 
generally  in  chloroform  solution  as  the  nitrosoamine,  NOg'CgH^'NH'NO. 
Bamberger  now  accepts  this  interpretation.  E.  F.  A. 

Behaviour  of  Iron  Salts,  in  the  Presence  of  Albumins  and 
Other  Organic  Substances,  towards  Certain  Reagents.  Henry 
J.  M.  Creighton  (Trans.  Nova  Scotia  Inst.  JSci.,  1912,  13,  61 — 75). — 
It  has  been  found  that  egg-albumin,  serum-albumin,  and  gelatin  tend 
to  prevent  certain  reactions  which  are  exhibited  by  ferric  chloride, 
potassium  ferricyanide,  and  soluble  Prussian-blue  under  normal  cir- 
cumstances. The  same  proteins,  however,  appear  to  be  without 
influence  on  the  reactions  of  ferrous  ammonium  sulphate  and  potassium 
ferrocyanide.  The  activity  of  the  proteins  would  therefore  seem  to  be 
confined  to  tervalent  iron. 

In  regard  to  the  mechanism  of  inhibition,  it  is  supposed  that  the 
tervalent  iron  salts  are  adsorbed  by  the  colloidal  proteins,  and  that 
definite  chemical  compounds  are  formed.  The  complex  substances 
formed  are  readily  decomposed  by  hydrochloric  acid,  but  are  fairly 
stable  towards  a  rise  of  temperature.  In  the  case  of  those  which  are 
formed  with  soluble  Prussian-blue,  the  temperature  may  be  raised 
to  100°  without  decomposition  setting  in. 

Apart  from  the  prevention  of  precipitation  on  the  addition  of 
ammonia  or  alkali  hydroxide  to  ferric  chloride  solutions,  it  has  been 
found  that  sucrose,  glycerol,  and  tartaric  acid  have  no  influence  on  the 
behaviour  of  either  ferrous  or  ferric  iron  towards  different  reagents. 

H.  M.  D. 

The  Intimate  Associations  of  Inorganic  Ions  with  Native 
and  Derived  Proteins.  David  F.  Harris  {Trans.  Nova  Scotia  Inst. 
Sci.i  1912,  13,  76 — 86.  Compare  Creighton,  preceding  abstract). — A 
number  of  observations  are  referred  to  which  show  that  the  functional 
activity  of  protoplasm  is  dependent  on  the  association  of  the  proteins 
with  inorganic  substances  in  a  particular  and  intimate  form. 

H.  M.  D. 

The  Influence  of  the  Physical  Condition  of  Proteins  on 
the  Rapidity  of  their  Cleavage  by  Enzymes.  The  Import- 
ance of  Peptic  Digestion  on  the  Further  Cleavage  of  Proteins 
by  Trypsin.  The  Degree  of  Cleavage  of  Proteins  by  Enzymes. 
Emil  Abderhalden  and  Chauncey  J.  Vallette  Pettibone  {Zeitsch. 
physiol.  Chem.y  1912,  81,  458— 472).— The  bulk  of  the  paper  relates 
to  the  methods  (optical  method,  estimation  of  amino-nitrogen,  etc.) 
which   may  be  employed.     Coagulated  egg  is  digested  more   rapidly 
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than  the   fresh  material.     Pancreatic  digestion  occurs  more   rapidly 
after  the  preliminary  digestion  by  pepsin  has  taken  place. 

W.  D.  H. 

The  Free  Aniino-groups  of  the  Proteine.  Albrecht  Kossel 
and  N.  Gawrilow  {Zeitsch.  j^hysiol.  Chem.,  1912,  81,  274 — 279). — 
Those  proteins  which  lack  lysine  in  their  molecule  contain  no  nitrogen 
which  can  be  titrated  in  presence  of  formaldehyde.  Proteins  contain- 
ing lysine  become  acid  in  presence  of  formaldehyde.  This  is  confirmed 
by  the  titration  of  a  number  of  proteins  with  and  without  lysine. 
Free  proline,  which  contains  an  imino-group,  can  be  titrated  in 
presence  of  formaldehyde,  but  proteins  containing  a  large  proportion  of 
proline  show  no  reaction  in  presence  of  formaldehyde.  This  affords 
evidence  that  the  nitrogen  of  proline  takes  part  in  the  peptide  forma- 
tion, and  that  the  proline  nitrogen  in  these  proteins  is  tertiary. 

E.  F.  A. 

Condition  which  Phosphorus  and  Calcium  Affect  in  Milk 
Casein.  Leon  Lindet  (Gompt.  rend.,  1912,  155,923 — 924^). — About 
one-half  of  the  phosphorus  contained  in  casein,  precipitated  from  milk 
by  rennet,  is  present  as  calcium  phosphate,  the  other  half  being  in 
combination  as  an  organic  phosphate,  which  is  easily  hydrolysed  by 
weak  alkalis  in  the  cold.  Three-fifths  of  the  calcium  is  present  as 
phosphate,  and  the  remaining  two-fifths  is  combined  with  the  acid 
groups  of  the  casein.  W.  G. 

Oxyprotosulphonio  Acids.  II.  Josef  Buraczewski  and 
L.  Krauze  {Bull.  Acad.  Sci.  Cracow,  1912,  7  ^4,  698 — 704.  Compare 
this  vol.,  i,  58). — Attempts  have  been  made  to  purify  and  characterise 
the  various  fractions  of  the  oxyprotosulphonio  acids  described  previously 
(this  vol.,  i,  58).  Measurements  of  basicity  and  of  optical  activity 
show  little  difference,  and  the  same  is  true  of  the  total  sulphur  and 
the  amount  of  sulphur  eliminated  by  lead  acetate.  The  fractions 
yield  iodine  derivatives  of  varying  colour  and  iodine  content,  but  thQ 
latter  did  not  exhibit  any  regularities.  The  oxidation  product 
obtained  on  treating  the  a-fraction  with  potassium  permanganate 
could  be  divided  into  a  number  of  fractions.  E.  F.  A. 

Oxyprotosulphonio  Acid  from  Casein.  (Mile.)  M.  Schubert- 
HOWNA  (Bull.  Acad.  sci.  Cracow,  1912,  7  A,  705 — 713.  Compare 
Buraczewski  and  Krauze,  this  vol.,  i,  58). — The  oxyprotosulphonio 
acids  from  casein  are  divisible  only  into  four  fractions,  the  ^-fraction 
crystallising  from  acetic  acid  solution  in  the  cold  usually  failing. 

On  further  oxidation  of  the  a-fraction  with  potassium  permanganate 
an  a'-fraction  insoluble  in  acetic  acid  was  obtained.  This  is  character- 
istically colourless,  whereas  the  a-fraction  from  casein  is  somewhat 
yellow.  It  contains  about  the  same  proportion  of  carbon  and  hydrogen 
as  the  a-fraction,  but  lacks  any  loosely  combined  sulphur,  and  contains 
less  total  sulphur.     It  is  also  unable  to  absorb  iodine. 

No  difference  in  the  basicity  of  the  six  fractions  obtained  from 
casein  could  be  measured,  and  their  optical  behaviour  was  alike. 
They  all  contain  phosphorus.  E.  F.  A. 

*  mdBull.  Soc.  chim.,  1912,  [iv],  11,  950—952. 
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The  Influence  of  Temperature  on  the  Activity  of  Nuclease. 
K  i\  Teoporesco  (Coinpt.  rend.,  1912,  155,  554— 557).— The  be- 
hiiviour  of  uuclease  contained  in  a  fern  {Pteris  aquilina).  a  liolion 
(Avernia  jiruiiastri),  and  a  basidiomycote  {Fholliota  mutahilis)  was 
studied.  Equal  portions  of  the  fresh  material  were  heated  for  half 
an  hour  to  temperatures  from  36°  to  100°.  A  solution  of  sodium 
nucleate  was  then  added,  and  the  whole  incubated  at  36°  for  several 
days.  Temperatures  above  66°  cause  a  rapid  decrease  in  activity  of 
the  enzyme,  whilst  90 — 100°  destroys  it.  The  optimum  temperature 
for  the  nuclease  of  Fholliota  was  found  to  be  about  34°.       H.  B.  H. 

Preparation  of  "  Lipase  Powder "  Acting  in  Neutral 
Medium  and  its  Technical  Application.  Yoshio  Tanaka 
{J.  Coll.  Eng.  Imp.  Univ.  Tokyo,  1912,  5,  125— 136).— "  Lipase 
powder  "  is  an  active  lipolytic  substance,  prepared  by  treating  pressed 
castor  seed  with  acid  and  completely  washing  out  with  water  all  the 
soluble  matter.  The  optimum  temperature  of  the  digestion  in  which 
the  zymogen  of  lipase  is  most  favourably  developed  is  30 — 35°.  The 
activity  of  the  liberated  lipase  depends  on  the  amount  and  not  on  the 
concentration  of  the  acid  employed.  The  length  of  time  of  the 
digestion  has  little  effect  on  the  activity. 

Lipase  powder  is  odourless  and  tasteless.  It  hydrolyses  fats  and 
fatty  oils  rapidly  in  absence  of  any  soluble  acid,  and  may  be  kept  for 
a  long  time  without  undergoing  appreciable  change.         N.  H.  J.  M. 

Influence  of  the  Products  of  Change  on  the  Action  of 
Lipase.  Yoshio  Tanaka  (/.  Coll.  Eng.  Imp.  Univ.  Tokyo,  1912,  5, 
137 — 141). — The  activity  of  lipase  is  inhibited  by  glycerol,  and  the 
retardation  of  the  hydrolysis  of  oils  is  chiefly  due  to  the  glycerol 
produced,  although  the  reversible  action  of  the  lipase  is  also  partly 
responsible.  To  obtain  the  maximum  hydrolysis,  it  is  desirable  to  use 
the  maximum  amount  of  water  which  does  not  prevent  the  production 
of  a  good  emulsion,  or  to  remove  the  glycerol  and  again  treat  with 
lipase  powder. 

Fatty  acids  are  almost  without  effect  on  the  activity  of  lipase. 

N.  H.  J.  M. 

Influence  of  Some  Neutral  Salts,  Nitrogenous  Matters,  and 
Castor  Seed  Extract  on  Lipase.  Yosnio  Tanaka  (J.  Coll.  Eng. 
Imp.  Univ.  Tokyo,  1912,  5,  142 — 151). — The  activity  of  lipase  is 
much  increased  by  the  addition  of  neutral  salts  of  the  alkali  metals, 
and  is  not  retarded  in  solutions  containing  as  much  as  10%.  Salts  of 
magnesium,  calcium,  and  especially  copper  retard  the  activity  of  lipase, 
even  in  small  amounts. 

The  stimulating  effect  of  salts  of  the  alkali  metals  and  of 
manganese  is  only  manifested  in  the  first  phase  of  the  hydrolysis. 

The  hydrolysing  power  of  lipase  is  also  increased  by  adding  an 
extract  of  castor  seed.  This  is  attributed  to  salts  of  alkali  metals 
and  proteose  present  in  the  extract ;  globulin  and  other  coagulable 
proteins  do  not  seem  to  have  any  effect. 

I^eucine  and  asparagine  have  a  distinct  stimulating  effect  on  the 
action  of  lipase.  N.  H.  J.  M. 
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Action  of  Lipase  on  Oxidised  and  Polymerised  Oils.  Yosmo 
Tanaka  (/.  Coll.  Eny.  Imp.  Univ.  Tokyo,  1912,  6,  152 — 161).— Lipase 
acts  less  rapidity  on  oil  oxidised  by  insolation,  or  by  air  alone, 
than  on  the  original  oil,  owing  probably  to  the  production  of  substances 
of  greater  mol.  weight.  Rancid  oil  is  also  only  slowly  hydrolysed, 
owing  to  the  presence  of  oxidised  substances,  less  readily  hydrolysed, 
and  to  the  letarding  effect  of  the  aldehydic  substances  it  contains. 
Light  without  air  has  no  effect.  Oil  which  has  been  heated  in  an 
atmosphere  of  nitrogen  is  less  readily  hydrolysed  by  lipase  than  the 
original  oil ;  the  polymerised  products  of  glycerides  are  evidently 
attacked  with  difficulty.  N.  H.  J.  M. 

Paralysis  and  Stimulation  of  Zymase  and  Catalase.  Henri 
VAN  Laer  {Centr.  Bakt.  Par.,  1912,  ii,  34,  481— 484).— The  author 
claims  that  Lebedeff's  maceration  method  of  extracting  zymase  gives 
a  juice  of  greater  fermentative  power  than  that  obtained  by  Buchner's 
method.  The  latter  produces  a  liquid  rich  in  coagulable  albumins,  and 
the  rate  of  auto-digestion  in  such  juice  has  been  studied.  It  was 
found  that  an  extract  of  malt  retarded  auto -digestion,  whilst  the 
addition  of  a  solution  of  papain  accelerated  the  change. 

Comparative  experiments  in  which  yeast  was  extracted  with  water, 
malt  extract,  and  papain  solution  show  that  malt  extract  increases  the 
activity  of  zymase  and  catalase  ;  papain  destroys  the  action  of  zymase 
and  diminishes  that  of  catalase.  H.  B.  H. 

Asymmetric  Phosphorus.  L  Edgak  Wedbkind  {Ber.,  1912, 
45,  2933—2940.  Compare  Pope  and  Gibson,  Trans.,  1912,  101,  735). 
— Experiments  have  been  undertaken  in  the  hope  of  effecting  a 
resolution  of  an  asymmetric  phosphonium  base  into  its  optically  active 
components.  The  behaviour  of  quaternary  phosphonium  salts 
towards  different  solvents  has  also  been  examined. 

p-Tolyldichlorophosphine  was  prepared  by  the  action  of  phosphorus 
trichloride  on  toluene  in  the  presence  of  aluminium  chloride  (compare 
Michaelis  and  Panek,  Abstr.,  1882,  958),  and  was  transformed  by 
mercury  diphenyl  into  phenyl-jo-tolylchlorophosphine.  The  yields  are 
unsatisfactory,  but  the  best  results  are  obtained  by  use  of  an  excess 
of  the  dichloride.  An  ethereal  solution  of  magnesium  ethyl  bromide 
transformed  phenyl-/?-tolylchlorophosphine  into  phenyl-jo-tolylethyl- 
phosphine  (compare  Michaelis,  Abstr.,  1901,  i,  300),  which,  on  treat- 
ment with  methyl  iodide,  yielded  phenyl-jt?-tolylmethylethylphosphon- 
ium  iodide,  m.  p.  150°  (Michaelis,  loc.  cit.,  gives  138°).  By  treatment 
with  silver  c?-camphorsulphonate  in  dilute  alcoholic  solution,  the  latter 
substance  was  converted  into  phenyl-T^-tolylmethylethylphosphonium 
d-camphorsulphonate,  which  separated  from  ethyl  acetate  in  colourless 
needles,  m.  p.  128°.  Aqueous  solutions  of  this  substance  rapidly 
become  cloudy,  so  that  for  polarimetric  observations  the  addition  of  a 
certain  amount  of  alcohol  was  necessary.  In  these  circumstances, 
the  value  [M]d  + 101*6°  was  observed,  whilst  in  alcohol  alone  the 
value  [M]i3  +103*85°  was  obtained.  On  the  supposition  that  the 
sulphonaie  is  sufficiently  dissociated  in  dilute  aqueous-alcoholic  solution, 
this  gives  [M]d   -f  52*15°  for  the  phosphonium  ion.     When,  however, 
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the  above  aquoons-alcoholic  solution  (10  c.c.)  was  diluted  with  water 
(25  c.c.)  and  Hltored,  the  molecular  rotation  diminished  from  +  103*85'^ 
to  +59-89'^. 

Phenyl  \i-tolylhenzylelhylpho8phoniu7n  iodide,  m.  p.  192°,  prepared  by 
the  union  of  phenyl-/?-toIylethylphosphine  with  benzyl  iodide,  was 
converted  into  the  corresponding  A-camphorsulphonate.  The  latter 
formed  a  hard,  amorphous,  glassy  mass,  which  could  not  be  obtained  in 
the  crystalline  form.  The  brotnocamphorsulphonate  wa.H  also  unsuitable 
for  purposes  of  resolution.  Phenyl-^-tolylbenzylethylphosphonium 
bromide  crystallised  in  colourless  needle!^,  m.  p.  215*5°. 

Phenyl-;?-tolylbenzylethylphosphonium  iodide  was  found  to  be 
associated  in  boiling  chloroform  solution  (mol.  wt.  728-6,  730.  Cal.  416), 
and  also,  in  contrast  to  many  ammonium  and  sulphonium  salts,  to  bo 
stable  in  solution  in  this  reagent.  An  attempt  to  electrolyse  the 
fused  salt  with  platinum  electrodes  was  also  made.  Iodine  was 
formed  at  the  anode.  Decomposition  occurred  at  the  cathode.  Finally, 
a  brown  oily  residue  was  obtained,  from  which  hydrochloric  acid 
dissolved  a  phosphine  base  which  yielded  a  solid  platinichloride. 

H.  W. 

Preparation  of  2:  S-Dianiinophenyl-l-arsinic  Acid.  Farb- 
WERKE  voRM.  Meister,  Lucius  k  Bruninq  (D.R.-P.  248047). — When 
5-nitro-2-aminophenyl-l-arsinic  acid,  m.  p.  235 — 236°  (prepared  from 
;t?-nitroaniline  and  arsenic  acid),  is  reduced  under  the  following  con- 
ditions only  the  nitro-group  is  attacked,  and  the  -AsO(OH)2  g>^oup 
remains  intact,  yielding  2 :  d-diaminop/ienyl-l-arsinic  acid,  needles, 
decomp.  210°. 

5-Nitro-2-aminophenyl-l-arsinic  acid  (13  parts)  is  dissolved  in  80 
parts  of  lOiV-sodium  hydroxide  with  320  parts  of  water,  treated 
at  the  ordinary  temperature  with  110  parts  of  ferrous  chloride  solution 
(18*9%  iron),  and  allowed  to  remain  until  the  reduction  is  complete; 
the  solution  is  filtered,  and  acidified  with  sulphuric  acid,  when  the  product 
slowly  separates  in  crystalline  form.  F.  M.  G.  M. 

Preparation  of  Neutral  Readily  Soluble  Derivatives  of 
4  : 4'-Dihydroxy-3 : 3'  diaminoarsenobenzene.  Farbwerke  vorm. 
Meister,  Lucius  &  Brunikq  (D.H.-P.  249726). — When  the  thera- 
peutically active  diaminodihydroxyarsenobenzenes  are  treated  with 
formaldehyde  bisulphite,  they  furnish  compounds  which  contain  the 
group  CHg'SOgH,  and  form  neutral  alkali  and  ammonium  salts. 

3  :  3  -Diamino-4  :  4'-dihydroxyarsenobenzene  is  suspended  in  water 
(3  parts),  gently  warmed  with  40%  formaldehyde  solution  (03  part) 
and  1  part  of  sodium  hydrogen  sulphite  solution  (40%),  and  the  product 
isolated  by  the  addition  of  hydrochloric  acid  ;  the  free  m-mithyl-acid  is 
a  yellowish-red  powder,  soluble  in  sodium  carbonate,  and  decomposing 
when  heated  without  fusion ;  the  sodium  salt  is  a  reddish-brown  mass 
precipitable  by  alcohol.  F.  M.  G.  M. 
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